Intervention Summary 

Title: Replacement of malaria monotherapy drugs in the private sector to support the containment of drug resistant malaria in eastern Burma 
	What support will the UK provide?

	The UK will provide a total of £11.3 million for a three year project to be implemented by the international non-governmental organisation Population Services International (PSI) to replace malaria drugs containing only artemisinin (monotherapy) with those containing artemisinin with other effective malaria drugs (artemisinin combination therapies, or ACTs) in Burma.  This project is co-funded with the Bill and Melinda Gates Foundation.  Of the £11.3 million provided by the Department for International Development (DFID), £10.7 million will be awarded to PSI for the implementation of the project.  To ensure that the programme is delivering the anticipated results, up to £600,000 will be programmed for an independent evaluation, joint reviews by DFID and the Bill and Melinda Gates Foundation, and monitoring visits by a DFID malaria adviser. 


	Why is UK support required?

	The new generation of malaria drugs, artemisinin combination therapies (ACTs) provide a highly effective cure for the most dangerous malaria in most countries. This has helped reduce the global burden of malaria by more than half in 43 countries over the past 10 years, saving an estimated 730,000 lives in Africa
. This global progress is now threatened by the emergence of malaria that shows resistance to artemisinin.  There are some indications that artemisinin resistant malaria, first detected on the Thai-Cambodia border and then Vietnam, now also occurs in eastern Burma
 . Burma is critical to global efforts to contain resistance: the malaria burden is far higher than any other countries in South East Asia due to its large population at risk; extensive migration; 60 years of unbroken civil conflict along some border areas; inadequate investment in malaria control over decades and high usage of artemisinin monotherapies (AMTs). 
Responding to emerging malaria drug resistance in Burma is time critical. History of the spread of resistance to previous malaria drugs suggests that spread from Burma to India is a pathway to Africa. No other malaria drugs are currently available that offer the same levels of effectiveness as ACTs and no new drugs will be available for five years at the very least. Every year of delaying the spread of resistance westwards may save many thousands of lives and buys time to develop new malaria drugs.

In response to this issue Burma has developed the Myanmar Artemisinin Resistance Containment Framework (referred to as ‘MARC’), with support from the Ministry of Health and key non-governmental implementing partners of malaria control. This strategy is in line with the World Health Organization’s Global Plan for Artemisinin Resistance Containment5. High risk geographical areas have been identified in line with the Global Plan definitions but access to some of these areas is limited due to conflict, security concerns and limitations of access for international organisations.  

The UK has already started to fund some of the components of the MARC.  In April 2011 the UK approved an additional £4 million for the Three Diseases Fund for HIV, TB and Malaria which is currently the main channel for DFID support to health in Burma. Together with additional funds from Australia this funding will primarily go to scaling up free diagnosis and treatment of malaria at the community level.

This scaling up is important and necessary, but will take time.  In Burma health services are of limited quality because of low levels of government investment and the problems caused by long term conflict in some areas.  Typically health care coverage is lowest in the remote and border areas with high levels of malaria.  As a consequence most people do not seek treatment in a public health clinic but instead go to their local drug seller.  Here they purchase treatment, without being tested for malaria. Due to the higher price of the recommended ACTs people tend to purchase the cheaper artemisinin monotherapy.  Although many countries have banned these drugs they can still be purchased legally in Burma.  They should be taken for seven days but again, because of the cost involved, many people buy a shorter course.  These behaviours are important causes of the development of artemisinin resistance.

This business case sets out a programme which would address an as yet un-funded component of the MARC, that of replacing artemesinin monotherapy with quality assured ACTs in the private sector where the majority of people currently seek malaria treatment. We will fund PSI to work, in the first instance, through a drug distributor in Burma that currently provides drugs to the majority of the private sector in Burma.  Working with them PSI will rapidly replace the current supply of AMT with a subsidised ACT in the national Burmese market.  This will support the national ban on the sale of monotherapy in the private sector which will start to come into effect 2011 and 2012. It will be supplemented by communication campaigns to encourage the public to demand a quality assured ACT from the drug sellers as well as training private drug sellers to use rapid diagnostic tests so that it can be determined whether or not the person has malaria and treat them correctly.  While private sector coverage is national there will particular emphasis on the areas of eastern Burma where there is the most malaria and the highest risk of resistance.  Working with the private sector is one of the only ways to reach the most remote and conflict affected people with limited access to formal health services.


	What are the expected results? 

	This programme is expected to contribute to the containment of artemisinin resistance in Burma.  This will be achieved in collaboration with national and international containment strategies.  This intervention is necessary but not sufficient for drug resistance containment. It is complementary to the £4 million additional DFID funds for the Three Diseases Fund to kick start free malaria diagnosis and treatment at community level and through formal public and private health providers in high risk areas. This highly innovative approach is intended to achieve a rapid switch from artemisinin monotherapies to the recommended ACTs, an action that experts agree will have the biggest and quickest impact on preventing the development of artemisinin resistance in Burma. Importantly it will provide a window of opportunity for free community based and health service responses to be scaled up to containment levels.
The specific outcomes of this project by then end of 2014 include: 

· 73% of suspected malaria cases will complete a full course of a nationally approved, quality assured artemisinin combination therapy within 24 hours of onset of fever

· Reduce the proportion of malaria cases in the target areas that are treated with artemisinin monotherapies to less than 10% by year 2 

· 161 000 Disability Adjusted Life Years gained in Burma over the three years (of which 80,500 attributable to DFID)
In addition outputs include:

· Increased opportunity, ability and motivation of private sector providers to effectively prescribe and dispense nationally approved, quality assured ACTs.  
· Increased opportunity, ability and motivation of the target population in eastern Burma to promptly and effectively treat suspected malaria with a nationally approved and quality assured ACT 
· 1.8 million treatment courses of ACTs received packaged and sold by end of Year 1, 3.6 million in Year 2 and 3.4 million in Year 3 (of which 0.9m; 1.8m and 1.7m attributable to DFID)
· 1900 providers trained in use of Rapid Diagnostic Tests in Year 2, 7000 by the end of the project (of which 950 and 3500 respectively attributable to DFID)
· 250 000 Rapid Diagnostic Tests correctly used and reported in Year 2, 950 000 in Year 3 (of which 125,000 and 475, 000 respectively attributable to DFID)
It is recognised that this project is high risk and therefore, even though it is only a three year project, several milestone reviews are programmed, including a mid-term review 18 months.  This gives the opportunity to review progress and make programmatic changes as necessary.  In addition an independent evaluation of the project will be conducted. Taken together these reviews will enable us to determine whether the expected outputs have been achieved.
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Replacement of malaria monotherapy drugs in the private sector to support the containment of drug resistant malaria in eastern Burma 
Strategic Case
	A. Context and need for DFID intervention

Rationale for addressing artemisinin resistance in Burma
Much progress has been made recently in global malaria control, resulting in major reductions in the numbers of cases and deaths in countries across the world
.  However, this success is threatened by the emergence of resistance to artemisinin based drugs which has been found on the Thai-Cambodia border
.  These drugs have made vital contributions to our progress in the fight against malaria and losing them would have disastrous consequences for malaria control, not just in the Greater Mekong region but globally
.  Experience tells us that drug resistance that emerges in south east Asia will eventually spread to Africa leading to a resurgence of the malaria burden there and having a negative impact on economic growth5.

Although not yet confirmed there is emerging evidence that artemisinin resistant malaria may now be occurring in eastern Burma4.  This might be due to the spread of resistance from areas in Thailand and Cambodia or may have arisen anew due to selective pressures in the area combined with the high burden of malaria.  Burma has the greatest burden of malaria in south-east Asia with around 35 million people at risk
 and an estimated 870,000 - 8.5 million (midpoint 4.2 million) malaria cases in the country in 2006 (the wide range in the estimate reflects the paucity of data in the country).  This number of people with malaria is above many high burden countries in sub-Saharan Africa.  Around 75 percent of the confirmed cases caused by the more severe Plasmodium falciparum
.  
Currently most malaria treatments in Burma (>70%) are accessed directly from the private sector.6  This means that most malaria is not only self diagnosed but is also treated inappropriately with incomplete courses of artemisinin monotherapy (AMT).6  It is estimated that more than 80% of all malaria cases are treated with AMT but accurate data is not available.6 The use of AMT in general, and of incomplete courses or substandard drugs in particular, are important drivers of the development of artemisinin resistance.  
Artemisinin Combination Therapies (ACTs) are the recommended by the World Health Organization (WHO) as the front line treatment for confirmed cases of uncomplicated P. falciparum malaria because they are more effective than monotherapies, reduce malaria transmission and because the mutual protection provided by the two drugs reduces the chance that resistance will develop
.  It is estimated that ACT use has saved 730 000 lives in Africa over the last 10 years.5  ACTs should be used in preference to AMTs however they tend to more expensive which is one of the reasons why patients prefer to buy AMTs.  If artemisinin resistance develops there are “few promising alternatives in the immediate research and development pipeline”.5 
In recognition of the importance of the issue of artemisinin resistance WHO recently launched the Global Plan for Artemisinin Resistance Containment (GPARC) which was based on a review of international evidence and a global consultation.5  The importance of Burma is recognised in the GPARC which includes Burma in its Tier I and Tier II areas.  Tier I areas as those for which there is credible evidence of artemisinin resistance and Tier II areas are those with significant inflows of mobile and migrant populations from tier I areas or who share borders with tier I areas.  The GPARC highlights the need for urgent action as there is a limited window of opportunity to contain resistant parasites before they spread to areas of higher transmission.  The resistance that has emerged must be contained in the Greater Mekong region and, if possible, eradicated.  

Burma has itself recognised this risk and has launched an artemisinin resistance containment strategy, known as the MARC6 which comprises a comprehensive set of interventions from prevention of malaria and testing and treatment with ACTs.  The MARC is in line with the WHO’s GPARC5.  The MARC prioritises five complementary areas for interventions: community-based diagnosis and treatment; replacement of AMT in the private sector; a legal ban of AMT; insecticide treated bed nets and screening and malaria treatment for mobile populations.  These areas of intervention have been defined based on international evidence; lessons emerging from the Thailand-Cambodia containment programme (launched in 2007) and consultations in country. It should be noted that the relative balance of these interventions is debated by international malaria experts, but with reasonable global consensus that the highest priority is eliminating monotherapy.  A ban on AMT has appeared to work in Cambodia.

Tackling the issue of artemisinin resistance in Burma has a good strategic fit with a number of DFID priorities.  

· It would contribute to both pillars of the Malaria Framework for Results (MFfR) namely- reducing mortality and morbidity in high burden countries and sustaining the gains into the future. Burma is one of 18 focus countries identified in the MFfR.

· Reducing malaria mortality will also contribute to DFID’s Framework for Results for Maternal, Newborn and Reproductive Health, and Millennium Development Goals 4, 5 and 6. 

· Poverty reduction – malaria not only results in illness and death but results in substantial economic losses both at a household and at a national level.

Context

Burma is known to be a high burden country for malaria, accounting for 20% of all malaria cases in the South East Asian region3.  Malaria is a leading cause of illness and death amongst children and adults making it a major public health problem in Burma
.   Around 35 million people, 70% of the population, are at risk of malaria and 25 million are at high risk.3 Risk is higher in forested and hilly areas, such as the areas in eastern Burma, areas mainly inhabited by Burma’s ethnic minorities. The most vulnerable are migrant workers particularly those who work in and around forests such as gem-mining in forests, logging, agriculture and construction. Communities living near forests are also at risk, with pregnant women and children being most at risk for serious consequences of malaria episodes.
  

The pie chart below shows the burden of malaria in the countries of the Greater Mekong Sub-region
 based on cases reported and health facilities; Burma bears by far the greatest burden. The World Malaria Report 2010 reported 591,492 probable or confirmed cases in Burma in 2009, the second highest number in the region after India.3  Of these 436 068 were confirmed cases and 972 resulted in death.3  However, according to the report these confirmed cases, which are those presenting to health services, may only represent about 6% of the total estimated cases of malaria in Burma each year.  
Distribution of reported P.falciparum, Greater Mekong Subregion, 2008 (Source MARC6)
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The main reason for the discrepancy between reported and estimated cases is that most cases do not present to the health service, instead purchasing drugs from the private sector6. Recent estimates for the MARC suggest that only 21% of malaria cases are treated in the public or non-governmental sectors6.  This is because of chronic underfunding of health care; Burma’s government expenditure and international assistance combined was estimated to be less than US $1 per person per year.
 Many areas, particularly in the ethnic States along Burma’s borders and including eastern Burma, can be inaccessible due to geographical isolation and/ or political instability. Some areas of the eastern order have experienced over 60 years of unbroken civil conflict. Other areas are administered by local authorities, including the provision of limited public services.  

Those who treat themselves with drugs bought on the local market are more likely to buy AMT.  This is often because of the higher cost of ACTs and their lack of availability but also due to unawareness of the need to take an ACT or of concerns about side-effects.  Due to the cost, even of AMTs, the treatments purchased in the private sector are likely to be incomplete.  The cost of treatment is calculated on a per tablet basis and typically patients buy two or three tablets, rather than a strip of 12 which is the recommended course of an AMT.  Furthermore one study has estimated that 20-40% of artemisinin containing tablets bought in Burma are counterfeit.
 
Annually there just 0.59 million courses of new generation ACTs provided through the public health system and non-governmental organisations (NGOs).  The current Global Fund to fight AIDS, TB and Malaria (GFATM) proposal anticipates only 1.5 million artemisinin treatments per year will be distributed through these channels, far short of what is needed.  Moreover programmes funded by the GFATM and Three Diseases Fund are limited to where partners have a Memorandum of Understanding (MOU) to operate and programmes can be monitored by staff of the Funds. This means that there are areas of the country, particularly those with security concerns, that these Ministry of Health, UN and NGO programmes cannot reach, yet these are some of the highest burden areas.

The private sector is not limited by MOUs and market assessments confirm that formal and informal drug sellers have wide geographical and population coverage. They are present in many areas where formal health programmes cannot operate. It is estimated that there is an informal drug seller for every 200-400 people
; compared to 1:5000 people for midwives. Even with a scaled up response volunteer community health workers  (CHWs) are unlikely to reach more than 1 CHW per 1000 people. 
Health indicators in Burma are poor and reflect high poverty levels and chronic under investment in health services.  It is estimated that 25% or 14 million of the estimated 57.5 million population live below the poverty line unable to meet their basic food needs.
 The poorest and most vulnerable will likely have the greatest burden of ill health. For malaria the most vulnerable are migrant workers particularly those who work in and around forests where malaria-carrying mosquitoes are known to live. These include migrants occupied with gem-mining in forests, logging, agriculture and construction. These are mostly adult men. Health services data suggests that of all suspected cases 38% occur amongst adult men (ages 15-5 years), 13% of cases are amongst children under 5 years and the male: female ratio of estimated cases is 1.4:1.
 Communities living near forests are also at risk, with pregnant women and children being most at risk for serious consequences of malaria episodes.  Malaria causes 9% of all deaths of children under 5 years. For work on artemisinin resistance high risk townships have been defined in terms of MARC definitions of evidence of drug resistance or proximity to and significant migration in and out of areas of resistance. 

More than 80% of total health expenditure is out-of-pocket (with some estimates up to 95%).
 This means that households bear the brunt of financing for health, and serious illness or a medical emergency is likely to lead to impossibly high or ‘catastrophic’ expenditure by the household. This very high level of out-of pocket expenditure suggests that private health services or payment for services forms a major part of health service provision. Formally qualified private practitioners are numerous, but tend to be based in and around urban/peri-urban centres. Rural communities are likely to rely on informal drug sellers, private practitioners or traditional healers. Cost sharing in public health services and costs of reaching these services probably also account for significant proportion of out-of-pocket expenditure. 

Emergence of drug resistance is also compounded by barriers to formal health access to services by the poorest and an unregulated private sector. Formal private practitioners are mostly urban and peri-urban based.  For many remote villages, informal private providers including drug sellers are a major source of health care.  The most accessible source of formal health care is a rural health centre or sub-centre.  Staffed by a medical assistant and midwife, or midwife alone, these centres can provide basic curative care, health promotion and referral services.  However, even these low-level formal services may be many hours’ journey from some communities in remote rural areas, particularly upland border areas.  
Formal health services are therefore complemented by volunteer Community Health Workers who can provide a basic package of essential health interventions primarily focussed on preventing communicable diseases, major causes of illness and death for these communities.  Sustaining community health workers with ongoing training, effective supervision and a constant supply of drugs and commodities is complex.  Examples of where this has been successful are from programmes where local or international NGOs support this cadre of community health volunteers and village health committees to identify risks and mobilise the community for health promotion.  This community level approach is particularly important for malaria control.  A successful approach to containing artemisinin drug resistance will likely involve the full range of service providers (public, private and community-level volunteers) working in a coordinated way. 
High risk areas for artemisinin resistant malaria in eastern Burma include a number of areas affected by conflict.  The presence of several armed groups in the area increases the risk of the spread of resistant malaria, but also increases the risks in any strategy to contain it.  For example, safeguards would need to be put in place to prevent any armed group from benefiting from bulk supplies of subsidised drugs.  Access to a number of areas at high risk of drug resistance is very limited for international organisations.  Scaling up to containment levels will require coordinated efforts by a number of partners and access to sites for programme monitoring.  At the same time, the history of conflict in these areas makes it important to avoid any perception that one area, or ethnic and religious group, is being given preferential treatment over another.  For more formal interventions by NGOs or UN agencies, constraints on access make this a challenge.  Approaches focused on the private sector carry fewer risks, because there is evidence that private drug sellers operate even in some of the most hard to reach areas.  

Evidence

Evidence of the role of AMTs in the development of artemisinin resistance

The practices of use of AMTs, partial courses and sub-standard drugs combined produce significant selection pressure on the artemisinin such that artemisinin resistant malaria parasites are selected for and are then able to spread.  This is through a process of a natural selection and is the same process as has been observed for other conditions that are now also treated with combination therapies such as HIV and TB.
  These practices are known to exist in Burma, as explained above, hence the high level of concern over the potential for development of resistance.

Evidence of the presence of artemisinin resistance in Burma

There is now evidence that artemisinin resistant malaria may be present in eastern Burma.4  In 2009, published treatment efficacy studies in several WHO studies significantly raised suspicion of resistance in Burma
 although there are methodological concerns with some of these studies.  However, these studies compare with similar findings in sites that are on the Thai side of the border. Absolute confirmation of artemisinin resistance can be established only when artemisinins are used alone with measures of their concentration in the blood and these studies are now underway in Burma. However, the MARC states that ‘there is little doubt that resistance has emerged in eastern Burma’.6 

In the MARC high-risk geographical areas have been zoned in line with the GPARC as shown in the map below. Twenty-one townships (10 in Tanintharyi, 10 in Mon and one in Bago East) are in Zone 1, with strong evidence of resistance and thirty one are in Zone 2 near to areas of resistance or with unclear evidence of resistance but with high population movements and intense malaria transmission.  A number of townships, or parts of townships, in Tiers 1 and 2 have active conflict or are areas where there are security concerns. There is a new area of conflict in Kachin state, including townships in Tier 2, with an estimated 10,000 population currently displaced to areas in Kachin or across the border in China. The difficulties of reaching these areas must be borne in mind when planning the response to artemisinin resistance, which requires reaching ‘gold standards’ of malaria control, for example intervention coverage of above 90-95% of the population.
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Evidence of the effectiveness of ACTs

ACTs are an effective, rapid treatment for P. falciparum malaria. They are not only more effective than monotherapies but the combination of the two drugs protects both components and reduces the risk that resistance will emerge.19 According to the GPARC “A 3-day course of a recommended ACT generally results in rapid clearance of parasites and resolution of symptoms. In addition, the artemisinin component of the combination reduces gametocyte carriage, thus reducing malaria transmission.”5  These properties have led to WHO recommending ACTs as first-line treatment for confirmed cases of uncomplicated P. falciparum malaria although the choice of ACT depends on the sensitivity of P. falciparum locally.8  Replacement of AMTs with ACTs is therefore a key component in any strategy to address artemisinin resistance.

Evidence of the importance of Burma to global artemisinin resistance containment efforts

There are no projections of the likely spread or impact of artemisinin resistance. Although anti-malarial drug resistance has been experienced previously, it was in the context of low levels of prevention and with relatively inexpensive drugs.   Thus there were high numbers of cases and the cost per case of unsuccessfully treating cases was relatively low. 

The GPARC highlights this lack of knowledge and states: 

“As little is known about the mechanism of artemisinin resistance, it is difficult to predict how and when it will spread and to identify which strategies and interventions will be most effective for containing or preventing it. There is also no clear understanding of the impact of artemisinin resistance on malaria related morbidity and mortality”5. 
However, there is historical and theoretical reason to believe that Burma is critical to global efforts to contain resistance and to prevent resistance spreading to sub-Saharan Africa, the consequences of which would be devastating and would reverse most of the gains seen in malaria control in recent years.  The malaria burden in Burma is far greater than the rest of the countries of the Greater Mekong together due to its large population at risk; extensive migration; 60 years of civil conflict along some border areas and inadequate investment in malaria control. In contrast very small populations are affected by artemisinin resistance in Cambodia, Thailand and Vietnam increasing the likelihood that these countries will be able to contain resistance.  Resistance to anti-malarials has previously developed in eastern Burma before spreading west into Northeast India, which was the entrance of at least chloroquine resistance to India as a whole.  Resistance has historically then travelled on to sub-Saharan Africa where malaria transmission is higher and where the consequences of artemisinin resistance would be catastrophic.5
Other work on malaria in Burma

Following the launch of the MARC in April 2011, DFID announced an additional £4 million and Australia an additional Aus $3.5 for the Three Diseases Fund to kick start containment activities. The Three Diseases Fund for HIV, TB and malaria is currently the main channel for DFID support to health in Burma. This is a US $138 million multi-donor fund co-funded with EC, Sweden, Australia, Denmark, Norway and Netherlands. DFID is providing £34.1 million over 5 years (2007- 2012). As a multi-donor fund it coordinates donor support to a wide range of partners, from UN support to public services to international and local NGOs. The Three Diseases Fund has demonstrated that it is possible to deliver aid effectively for the three diseases within the framework of the EU Council Decision (EUCD) on Burma
.  The Business Case set out the rationale for an immediate response, to allow existing implementing partners of the Three Diseases Fund to start to scale up malaria control activities towards containment levels and to leverage additional donor funds. The Business Case indicated that, in addition to the Three Diseases Fund, DFID would explore gaps in the MARC response, particularly for hard-to reach populations where DFID draws upon its flexibility of funding. 
The DFID Burma programme support is complemented by a DFID regional research programme.  This is investigating artemisinin resistance through complementary clinical, sociological, parasitological and entymological research which aims to give a more complete picture of the current spread of artemisinin resistance in the region, the factors driving it and potential responses.  Such regional working could support efforts to develop a regional artemisinin resistance containment plan.
With DFID’s announcement of support in Burma, Australia also committed an additional Aus $3.5 million for the Three Diseases Fund, allowing an initial first-year response of US $10.4 million. This includes technical support for the development of a Round 11 proposal to the Global Fund. The next phase of the Three Diseases Fund from 2012 is also likely to highlight drug resistant malaria as a priority for the three diseases. USAID has recently announced its call for proposals to address drug resistant malaria for the Mekong region for up to US $24 million, for which Burma is a priority country. USAID are likely to fund the scale up of community health workers and a coordinated public sector response. The Bill and Melinda Gates Foundation (BMGF) has played a leadership role raising the issue of drug resistant malaria; and is a significant funder of the Thai-Cambodia containment project.  The BMGF supported WHO to facilitate the development of the MARC and will provide further support to the development of a regional approach. They have signalled $7.5 million to replace monotherapy  through the private sector and hope to programme additional funds in 2012/13.
DFID represents donors at the Country Coordinating Mechanism for HIV, TB and malaria; a unique body in Burma comprising representatives of Ministry of Health, UN, donors, and civil society. Evidence of the success of the Three Diseases Fund supported the case for the return of the Global Fund for HIV, TB and Malaria in 2011 after a six year gap.  Pending effective performance, the Global Fund will provide up to $75 million over five years for malaria control under the Round 9 grant. 

Malaria drug resistance had not been indentified as an issue in Burma when the Round 9 grant application was submitted to the Global Fund. The Global Fund may be able to re-programme some malaria funding to prioritise townships hot spots for drug resistance but some geographical gaps would still remain
.  The Country Coordinating Mechanism has agreed that the country will submit an application to the Global Fund in Round 11 if the country can meet the eligibility criteria.  Applications are due by December 2011 with successful applications only likely to start activities in 2013. 
A significant immediate funding gap remains, and even scaled up service coverage levels are likely to be insufficient to contain malaria drug resistance.
  
Feasibility

The issue of artemisinin resistance in Burma is receiving significant attention internally.  The MARC was launched in April 2011 with support from the Ministry of Health and key non-governmental implementing partners of malaria control. Burma is amongst the first countries to respond to the launch of the GPARC in January 2011. 
Addressing artemisinin resistance is in keeping with global, regional, national and local objectives around malaria control and the feasibility of any work on artemisinin resistance in Burma will be enhanced if it is in line with these plans.  The work of the government and partners in developing and agreeing the MARC is a good indicator of the willingness within the country to work on these issues and increases the feasibility of working on artemisinin resistance successfully in Burma.  However, the actions required are complex and may be difficult given the circumstances in Burma. 
One of the limitations of the MARC approach is that it focuses on a single disease, malaria, rather than an essential package of preventive and primary services.  Although necessary given the urgent need to scale up malaria interventions, it will not address the health needs of the communities or fundamental weaknesses in basic health systems.  Other programmes are being designed alongside this one to address these other limitations in health services.  
Consequences of not intervening

Responding to emerging malaria drug resistance in Burma is time critical.  Experts agree that there is a limited window of opportunity to contain resistant parasites before they spread to areas of higher transmission.5  The history of the spread of resistance to previous malaria drugs such as chloroquine and mefloquine suggests that spread from Burma to India and Bangladesh is a pathway to Africa. No other malaria drugs are currently available that offer the same levels of effectiveness as ACTs and none are expected to be developed for years to come. A successful outcome of the containment strategy is to delay the spread of artemisinin resistance and buy enough time to develop new malaria drugs. Every year of delaying the spread of resistance westwards from Burma may result in many thousands of lives being saved, especially in Africa.  

Failing to intervene now is likely to mean that we miss the opportunity to contain and potentially eliminate the resistance to artemisinin that has already developed.  This would mean a reversal of the recent gains in malaria control as the resistance spreads to Africa and we lose our most effective treatment for malaria.  With no new non-artemisinin compounds on the horizon it could be decades before this situation could be reversed.

Why DFID intervention is justified 
The political situation in Burma is well known.  The European Union Member States have agreed common policy to avoid any support for the military regime (the EU Council Decision). Relatively few international organisations work in Burma, despite the well-recognised need.  DFID is in the unique position of having a country office in Burma with a team who are well known and have been working in country for many years.  DFID therefore has a significant comparative advantage and has the flexibility to support most partners of the MARC response within the framework of the EU Council Decision on Burma. Amongst current donors, DFID and BMGF share interest in work through the private sector which can reach far beyond areas covered by health programmes funded in country through the multi-donor mechanisms.  
Contribution to DFID priorities

Malaria is a high priority issue for DFID and this work will contribute to achieving the targets set out in the Framework for Results “Breaking the Cycle: Saving Lives and Protecting the Future.”  Specifically, it will contribute to the impact indicators of all cause under five mortality rate and malaria specific deaths as well as the outcome indicators of the percentage of children under five who receive appropriate anti-malarial treatment within 24 hours of fever and the availability of essential medicines in public and private facilities.  By focusing on eastern Burma some of the poorest and most vulnerable communities will be reached by this work in keeping with DFID’s aim to ensure that those who most need help receive it.  

Malaria features prominently in Burma’s Operational Plan.   This work will contribute to achieving these results.
Pillar/ Strategic Priority
Indicator 
Baseline (including year) 
Expected Results (including year) 
MDGs – Health
Number of women and men who receive appropriate treatment to contain the spread of drug-resistant malaria, through DFID funding. 
Nil at 2010

(Output indicator)
500,000 (Cumulative to end of 2014).  250,000 women, 250,000 men.



	B. Impact and Outcome

The overall expected impact is the containment of artemisinin resistance in eastern Burma which will be achieved in collaboration with the MARC and GPARC strategies. The containment of resistance is a global public good with far reaching benefits in Africa.

The outcome is that by the end of the work 73% of suspected malaria cases will complete a full course of a nationally approved, quality assured ACT within 24 hours of onset of fever.  This will be implemented alongside DFIDs £4 million investment to scale up free community based diagnosis and treatment for malaria, and malaria prevention through bed nets. The overall strategy will lead to reductions in all cause and malaria specific mortality.
Specific results include:

· At least no worsening in the current treatment failure rates of AMT / ACTs

· Increased proportion of suspected malaria cases receiving a full course of a nationally approved, quality assured ACT within 24 hours of onset of fever

· Increased proportion of suspected malaria cases completing a full course of a nationally approved, quality assured ACT within 24 hours of onset of fever

· Increased proportion of suspected malaria cases taking a rapid diagnostic test (RDT)
· Increased proportion of suspected malaria cases complying with the results of a RDT

Indirect benefits include poverty reduction through the reduced burden of malaria and of the costs associated with ill health and treatment.  


Appraisal Case

	A.  Determining Critical Success Criteria (CSC)

Each CSC is weighted 1 to 5, where 1 is least important and 5 is most important based on the relative importance of each criterion to the success of the intervention.

CSC

Description

Weighting (1-5)

1

Replace AMT in the private sector
5
2

Legal ban on AMT

4

3

Treatment for mobile populations

4

4

Community based treatment and diagnosis of malaria

3

5

Insecticide treated bed nets

2

These five CSC are taken from the five priorities outlined in the MARC and are compatible with GPARC priorities.  Although community based diagnosis and treatment and insecticide treated bed nets (ITNs) are important parts of the response they are given less weight in this analysis as they are already addressed to some extent by malaria control work funded through the GFATM and the Three Diseases Fund which action on AMTs is not.  This area is therefore a potential gap in the response to artemisinin resistance containment despite recognition of its importance.


	B. Feasible options

There are three feasible options to respond to this emergence of drug resistance.  
Option 1. Replacement of AMT in the private sector with a quality assured ACT 

Description

This option will seek to address the root cause of the development of artemisinin resistance: the use of incomplete courses of oral artemisinin monotherapies for the treatment of the majority of cases of malaria in Burma.  As previously outlined, in Burma most people access care through the private sector through which they receive incomplete courses of AMTs without being tested for malaria.  AMTs are purchased in preference to ACTs predominantly because they are cheaper.  These practices are significant drivers for the development of resistance.

There is reasonable global consensus that the highest priority with regard to addressing artemisinin resistance is eliminating monotherapy and many other countries have already taken this important step.  While Burma plans to ban AMTs in 2011 and 2012, it is vital to ensure that there is a quality assured, affordable ACT in place to fill the gap that this will leave to avoid the risk of illegal, low quality AMTs flooding the market.  

This option proposes that a quality approved ACT is sold at a subsidised price to private sector distributor (s) within Burma to replace the AMTs that are currently being used.  Given that it is already involved in the treatment of most malaria cases in the country and is present in geographically and politically difficult areas to access, the private sector is well placed to address the issue of artemisinin resistance.  This rapid ‘switch’ from AMT to ACT using an existing market channel will ensure immediate effect. The ACT subsidy is budgeted for a total of three years.  
The plan to replace AMTs with a subsidised ACT through the private sector is highly innovative, involves working with the private sector and represents a unique opportunity to immediately decrease drug pressure.  Rapid analysis of the pharmaceutical supply chain has shown that one or two licensed distributors, currently dominates the market with at least 70% of national sales of AMTs.  A partnership has been established with the drug distributors to rapidly switch from AMT to a quality assured, subsidised ACT. These would be branded with a ‘Quality Seal’ which will be used in a national communications campaign to identify all quality ACTs in Burma regardless of source. The preference is to use a new ACT currently finalising its WHO approval process, Dihydroartemisinin / Piperquine (DHA/PPQ) though this would depend on its availability. 
The choice and cost of the drug are key issues that have not yet been clarified due to a number of reasons but will be agreed in negotiation with PSI and Gates if the programme is approved.  There are currently three options in the Burma national guidelines: Artemeter/Lumefantrine (AL); Artesunate plus Mefloquine (AS+MQ); and Dihydroartemisinin/Piperquine (DHA/PPQ). DHA/PPQ, a new combination developed with the Medicines for Malaria Venture (MMV), is the preferred option because it offers a simple treatment regimen and it lacks side-effects. Anecdotal evidence suggests that perceptions of side-effects may be a contributing factor to the poor sales of ACTs in the market (providers complain of ACT stocks unsold), so DHA/PPQ’s relative ease of tolerance may be significant. DHA/PPQ is also co-formulated, with different levels of active ingredients for each weight band; all formulations are taken as one pill per day for three days. This is also likely to limit the possibility of providers selling partial treatment courses. In addition this simple treatment with DHA/PPQ closely mirrors current behaviour of taking three tablets of AMT bought in the private sector. Other ACTs could be used, but these courses are much longer so will feel very different to the patient. 

Stringent Regulatory Authority (SRA) approval has yet to be obtained for this DHA/PPQ and it is not currently known when this will be gained therefore making it eligible for procurement. A price per weight/age category will only be available when SRA approval is obtained and a distributor has been confirmed by the Medicines for Malaria Venture. It is anticipated, but not certain, that DHA/PPQ will be priced to compete with AL. If DHA/PPQ is significantly more expensive this would have significant implications for the budget of this project and its ability to procure the anticipated amount of ACTs.  Finally post approval manufacturing capacity is unknown and it currently appears that Cambodia will be prioritised for the initial orders which would lead to further delay. If these hurdles are not overcome in time, AL will initially be used as the first line ACT, and consider switching to DHA/PPQ as and when appropriate.  
As the over-riding reason for the use of an AMT in lieu of an ACT is cost, the level of the subsidy of the ACT will be crucial in determining the success of this strategy.  This price will be set to ensure that the patient pays no more for the full ACT course than they currently pay for the usual, partial course of AMT.  Baseline research will be required to ascertain what this price is and will work backwards through the supply chain margins to set the price at which the ACT will be sold to national distributors. The contract with the distributors will set the selling price to trade as part of the contract and reserve the right to offer the subsidies ACT to other distributors and price fluctuations to the patients will be monitored closely. 

The MARC objective is that patients seek quality assured diagnosis and treatment through the scaling up of free services with health staff and community health workers. Increasing access to free services will take time.  Replacing AMT for ACT in the informal private sector is less ideal for technical reasons and due to barriers for the very poor. But the approach is based on the premise that it is a necessary, short term measure while free services are being scaled up. 
The switch in the supply of drugs from AMT to ACT would need to be complemented by national behaviour change communication (BCC) targeted at patients to raise awareness of the need to seek prompt treatment, to take a full course of an effective and affordable ACT and of the risks of counterfeit drugs. In order to develop this approach to behaviour change, further qualitative and quantitative research will be conducted on where people seek care for malaria and why. This will help to document barriers to access to health services, and effective treatment. The research will explore equity in access to effective treatments by wealth quintiles (as a measure of poverty status); sex, age and other possible axes of vulnerability such as ethnicity. A second round of research will monitor if or how the programme has changed behaviour, but importantly how access to effective diagnosis has changed for the different population groups.  
A simultaneous BCC aimed at service providers should generate messages about the need to use ACTs, the use of rapid diagnostic tests (RDTs), correct dispensing practices i.e. not splitting packs, and the harm associated with incorrect drug regimes.  The switch from one ACT to another could also cause confusion, especially if the accompanying BCC has been strongly promoting one particular brand.  Therefore a ‘Quality Seal’ will be developed in collaboration with stakeholders including the Ministry of Health Vector Borne Disease Control program, with support from the GFATM, and promoted as part of the behaviour change campaign.  

The Quality Seal will allow the promotion of the sale and use of appropriate drugs without tying the program to a particular formulation, manufacturer, distributor or brand.   It will help to ensure that users have a genuine choice between different suppliers of malaria treatment, and facilitate the progressive replacement of private sector supply to free treatment from the public sector and NGO providers.  The quality seal will also enable the periodic changing of ACT combination without eroding brand equity, should sentinel surveillance suggest that partner drug efficacy is deteriorating.  In addition the 30% of the market not reached by these drug distributors will still be able to know that they are accessing an approved quality ACT by using one with the Quality Seal either from public or private providers and it will reassure people that public sector ACTs are equivalent to the private sector ones.

Whether the drug sellers adhere to the programme, sell ACTs appropriately and at the agreed price will be monitored in a number of ways. Outlet and market surveys at key points will determine the range of anti-malarials available and at what price. Exit interviews and focus group discussions will be conducted with patients after going to drug sellers to find out what advice they were given, what they bought and their views of the experience.  ‘Mystery’ clients, enumerators who portray a set of malaria symptoms to the drug sellers to see what advice is given, will also be used to check adherence of drug sellers to the programme. 

There is a risk that providing the dominant player in the malaria treatment market with a high quality subsidised ACT will limit competition for ACTs resulting in increasing prices.  In the short term the fact that these drug distributors have the market share is an important factor in enhancing the likely success of this option.  In the longer term steps will be taken to mitigate the potential for these companies to take advantage of their monopoly to increase margins to the detriment of patients.  These include setting the selling price to trade as part of the contract and reserving the right to offer the subsidies ACT to other distributors.  In addition it should be remembered that the distributors do not control the whole supply chain – wholesalers and pharmacies down the supply chain will buy at set prices from the distribution companies, but will compete against each other for re-sale business, just as outlets in the village will compete.  
As well as the subsidy, advocacy work must be undertaken with the government and other partners to support the restriction on AMT and to implement the ban once subsidised ACTs are sufficiently available.  A final area of work will be the training of informal providers in the use of RDTs for patients presenting with fever.  Whilst the private sector fills the demand for malaria treatment left by the gaps in public sector provision, there is no equivalent demand, or responding supply chain, for RDTs even though they are an essential component of the quality treatment of fever.  This is a complex issue as private providers have little incentive to provide an RDT if it will mean not selling an ACT and there is much education that needs to be done for the results of RDT to be accepted and appropriately enacted by both patient and provider.  The introduction of RDTs into the private sector therefore requires BCC to elicit a major behavioural change, which will take years rather than months.   However, it is anticipated that there would be early piloting of RDTs in low-level, informal ACT outlets to iron out the practical issues and build evidence of effectiveness.  At the same time advocacy for expansion of this program under a private sector banner will be undertaken building the trust of the authorities with the intention of later scaling up testing in the informal private sector.  
This programme will directly benefit all people in Burma who currently treat malaria symptoms with artemisinin monotherapy, in particular those at most risk of malaria such as migrant workers, communities living near forests and hilly areas, with pregnant women and children being most at risk for serious consequences of malaria episodes.
  Behaviour change communication will specifically target communities in eastern Burma in townships identified as high risk for artemesinin resistance. 
Evidence for this approach

A recent modelling of interventions to support the containment of drug resistant malaria in Cambodia found that the most effective intervention to eliminate artemisinin-resistant malaria was a switch of treatment from AMT to ACT (mean time to elimination 3.42 years (95% CI 3.32–3.60 years). 

Subsidies

The evidence that the cost of drugs is a barrier to people buying effective drugs is clear cut.  Poor people are also less likely to seek prompt effective treatment when they fall sick.
 
 The direct and indirect costs associated with malaria represent a substantial burden on poorer households. High costs of malaria treatment may lead to delays in treatment seeking behaviour. The burden of malaria is greatest among poor people, imposing significant direct and indirect costs on individuals and households and pushing households into in a vicious circle of disease and poverty.
 Gollin and Zimmermann present a household based model showing how economies may inhabit a ‘malaria trap’ in which sickness begets poverty and poverty makes disease prevention unaffordable, which can reduce income per capita by about half.
  Vulnerable households with little coping and adaptive capacities are particularly affected by malaria. Households can be forced to sell their food crops in order to cover the cost of treatment,
 depleting household resources and leading to increased food shortages, debts, and poverty for the poorest households. The costs of malaria are highly regressive.

It is unlikely, even with open competition between several effective drugs, that ACT drugs will fall in price to the extent that this problem disappears purely through market mechanisms. This makes subsidy of some form currently the only realistic solution to ensuring that drugs sold through the private sector are the effective newer ones. The evidence for the need for this is summarised in the All Party Parliamentary Group report on the need for a subsidy
, and the Institute of Medicine report on the same subject. 
 The Affordable Facilities for Medicines-malaria (AMFm) was set up in the light of this evidence.  AMFm will be rolling out subsidised ACTs in 12 high burden countries however this does not include Burma.  

What is not known definitively is the extent to which providing subsidised drugs into the private sector will lead to lower cost of drugs to the end user. Some initial studies are encouraging, demonstrating that the subsidised cost of drugs can be made to ‘stick’ as the drugs move from central procurement into shops, and that this leads to better uptake of effective anti-malarials, especially in rural areas.
 
 For example, a study of subsidised ACT in Kenya found that the percentage of children receiving an ACT within 48 hours of fever was significantly greater in the areas with the subsidy compared to the control areas (20% v 45%) and that over 95% of people paid the subsidised price or less.

Access to effective anti-malarial drugs is necessary, but not sufficient; to ensure that the right people to get them, i.e. ensuring that only people with malaria are treated for malaria, will be necessary if there is to be any impact on both slowing the development of resistance and reducing malaria mortality.
Behaviour Change Communication

There is evidence that behaviour change programmes can lead to improvements in treatment-seeking and awareness of malaria.  A study in Tanzania found an increase in the understanding of causes of malaria (from 62% to 84%); an increase in health facility attendance as first treatment option for patients older than five years (27% to 52%); higher treatment coverage with anti-malarials (86% to 96%) and more timely use of anti-malarials (80% to 93-97% treatments taken within 24 hrs).
 

Use of rapid diagnostic tests in the private sector 

There is some evidence on the use of RDTs in the public sector but there is far less evidence about how RDTs are used when they are implemented in the private sector, with no published data on frequency of use or adherence to results.
 The difficulty with private sector settings is providing an economic incentive for either providers or customers to purchase a test in addition to the drug they wish to purchase. Ideally there would be no charge for RDTs and testing would be given as part of a package that includes treatment for positives.  Given the lack of published evidence on this from anywhere in the world this work could fill an important knowledge gap.  
Theory of Change 

Impact:   Containment of artemisinin resistance in Burma achieved in collaboration with the MARC and GPARC strategies and other investment in malaria control through the three diseases fund and GFATM. 
Outcomes: 

· 73% of suspected malaria cases complete a full course of a nationally approved, quality assured ACT within 24 hours of onset of fever

· Reduce the proportion of malaria cases in the target areas that are treated with AMTs to less than 10% by year 2 

· Maintain or improve parasite clearance rates at sentinel sites indicating no spread of resistance

· 161 000 DALYs gained in Burma over the three years (of which 80,500 attributable to DFID)
Outputs:

· Increased opportunity, ability and motivation of private sector providers to effectively prescribe and dispense nationally approved, quality assured ACTs 

· Replace AMT distribution with branded ACT distribution

· Provider targeted behaviour change communications campaign

· Prevent new registrations and license renewals of AMTs once replacement with ACTs is underway

· Increased opportunity, ability and motivation of the target population in eastern Burma to promptly and effectively treat suspected malaria with a nationally approved and quality assured ACT

· Deliver a behaviour change communications campaign to consumers

· Increased opportunity, ability and motivation of private sector providers to conduct a rapid diagnostic test prior to appropriately prescribing and dispensing a nationally approved, quality assured ACT

· Support and complement the implementation, monitoring and evaluation of the MARC framework

· 1.8 million treatment courses of ACTs received packaged and sold by end of Year 1, 3.6 million in Year 2 and 3.4 million in Year 3 (of which 0.9; 1.8 and 1.7 attributable to DFID)
· 1900 providers trained in use of RDT in Year 2, 7000 by the end of the project (of which 950 and 3500 respectively attributable to DFID)
· 250 000 RDTs correctly used and reported in Year 2, 950 000 in Year 3 (of which 125,000 attributable to DFID)
Input: £10.7 million to PSI plus up to £600,000 for independent evaluation and annual review by DFID malaria adviser
The theory of change is based on this intervention being part of the overall national response, the MARC.  It is intended that concurrent work in Burma on malaria though the successful 9th round proposal to the Global Fund for AIDS, TB and Malaria, the Three Diseases Fund, the implementation of the MARC, other NGOs and the government, will increase overall capacity of to diagnose and treat malaria.  Through these complementary mechanisms diagnosis and treatment will be provided free of change at community level through volunteer community health workers and basic health staff. This should provide even greater choice to patients on where to seek care for malaria and free village based testing and treatment should replace the informal private sector.  In addition malaria prevention activities, particularly the use of bed nets are being expanded. As these interventions are scaled up the incidence of malaria should be reduced in the target areas, having a lasting benefit for the community.  It is therefore anticipated by the Government of Burma that over five year period the need for subsidised ACTs in the private sector should gradually disappear.  There are a number of possible barriers to this, including capacity of partners in country to scale up programmes to containment levels. 
A PSI simulated projection of the possible scenario is as follows: 

[image: image3]
Note PSI have requested the programme to be funded jointly by BMGF and DFID. The total requested is $33,790,323. BMGF have pledged an initial $7.5 million for the programme. In response to a request by DFID to share the cost of the programme, BMGF signalled that they do not have funds available but may request to include further funding for this programme in future years. DFID’s contribution is calculated on providing 50% of total project budget ($17 million) based on the assumption that BMGF may fill the remaining gap of $9.3 million)

Funding for future years 4 and 5 of the programme are anticipated through an application by Burma to the Global Fund to support the MARC. Although ineligible on current funding duration, Burma has been allowed to apply to Round 11 as an exception on the grounds that the MARC is ‘new technical guidance requiring significant investment’. A possible alternative longer term approach for funding might be Burma’s future inclusion in the Global Fund-run Affordable Medicines for Malaria (AMFM) initiative which is also supported by DFID and other donors. 
Option 2. Scale up access of ACT through the same level of investment in village health workers in eastern Burma
Description

The current annual per capita healthcare spend in Burma is less than US$1 and health services have been chronically underfunded.  This is particularly true in areas such as eastern Burma which are inaccessible due to geographical isolation and/ or political instability and have few or no public health services.  Expanding access to ACTs though village health workers (VHW) is a possible option to address the issue of use of AMT and one that has been used elsewhere.  For example, in order to increase access to accurate diagnosis and treatment in remote forested areas, the Cambodia launched the Village Malaria Worker (VMW) project in 2001.  As in Burma malaria prevalence in Cambodia remains high in remote forested areas, which are difficult to access, especially in the rainy season. 

Using this approach volunteers are selected by the community and are given specific health and / malaria training.  This would include malaria epidemiology, prevention, diagnosis using RDTs, treatment with ACTs and referral to hospitals. These volunteers are then used as the first point of reference for individuals in the community who develop fever.  The volunteers are equipped with RDTs and ACTs and are supposed to perform RDTs on any villager suspected of having malaria and, for test-positive cases, provide blister-packaged ACT according to the national guidelines.

For the level of investment as the previous option sufficient VHWs could be trained over three years to cover the population of eastern Burma.
Evidence

Recent and past global experience indicates that fixed facilities are unable to provide care for all the population, and that in order to achieve improved access, further innovative extension of services may be required. There is some evidence to suggest that Community Case Management (CCM) (also known as home malaria management (HMM) using trained community health workers (CHWs)) provides a valuable opportunity in reaching poor, rural and marginalised groups, as well as assisting both prevention and treatment intervention delivery. 

A systematic review in 2007 showed that home and community based management can effectively reach all levels of a population, but is particularly useful for groups located far from formal facilities.
 The review indicated that such schemes could improve delivery, timing, adherence and dosing of treatment. However, the overall impact on morbidity and mortality outcomes were mixed, with limited evidence of a decreased risk of progression to severe malaria and only one study showing a decrease in prevalence and incidence. The review concluded that HMM evidence is mixed and that further evidence would be required, particularly on impact and outcomes, before widespread implementation should be supported.  There is no evidence on the effectiveness of such programmes on the prevention of artemisinin resistance.

The Cambodian VMW programme was evaluated in 2008 and found that VMWs were effective in conducting diagnosis with RDTs and prescribing anti-malarials to those who had positive RDT results, skills that they had acquired through their training programmes.
  However, most other services, such as active detection, explanations about compliance, and follow-up of patients, were carried out by only a small proportion of VMWs and there was limited knowledge and action on vector control and malaria prevention.  Previous studies had demonstrated that VMWs are an effective means of improving access to early diagnosis and treatment of malaria in Cambodia. For example, the VMW project significantly increased the likelihood of villagers receiving a biological diagnosis and an ACT.
 
 Cost analysis of the VMW project showed that the cost per patient treated was $5.14 per falciparum malaria patient treated, which was found to be more cost-effective than other malaria outreach interventions.

A Nigerian multicentre study showed that the start-up costs of a CHW strategy was low, and would be both affordable and acceptable to malaria control programmes and communities. Using local data, they deemed the strategy a cost-effective source of timely and appropriate management of malaria in rural areas covered by few fixed facilities, and recommended that such a strategy rolled-out in other areas in a context-specific fashion.

By improving the diagnosis and treatment of malaria this option will in theory contribute to the delay of the development and spread of artemisinin resistance.  In addition it will reduce the burden of illness and death amongst young children (malaria accounts for 9% of all under 5 deaths); reduce low birth weight children and improve the health of pregnant women and outcomes of delivery.  However, this option would be slower to take effect and may still omit the poorest and most vulnerable.  This is because these people are in the most difficult to access physically areas or due to political or safety issues.  NGOs in Burma are only allowed to operate with in areas agreed in their MOU with the government.  NGOs are not allowed to operate in many of the areas where the most vulnerable reside which would limit the ability of this option to be fully rolled out and achieve its potential.

Theory of Change

Impact:   Containment of artemisinin resistance in Burma achieved in collaboration with the MARC and GPARC strategies and other investment in malaria control through the three diseases fund and GFATM. 

Outcomes: 
· >90% of suspected malaria cases complete a full course of a nationally approved, quality assured ACT within 24 hours of onset of fever

· Reduce the proportion of malaria cases in the areas with a VHF that are treated with AMTs to less than 10% by year 3
· Maintain or improve parasite clearance rates at sentinel sites indicating no spread of resistance

Outputs: 
Analysis of proposals from partners for this funding suggest that the additional funding will support:  
· treatment for 243,000 Plasmodium falciparum cases (with an additional 180,000 Plasmodium vivax cases) 
· distribute over 1 million LLINs and re/treat 738,000 nets

· 1 VHWs trained per village in the target area
In the highest risk Tier 1 and 2 townships there will be at least 1 community health worker per village. This coverage suggests that in some areas the coverage of village health workers is already high however this conclusion needs to be treated with caution since: 

(i) villages vary in size, and productivity of community health workers vary. The presence of a community health worker may not correspond to 90% coverage of diagnosis and treatment of malaria cases;
(ii) Ministry of Health policy currently prevents the deployment of more than one village health worker per village, and they are not allowed to be deployed if there is a midwife in the village; and
(iii) it is not clear if villages in sensitive conflict affected areas are counted in the denominator of total number of villages 
Input: £13.5 million 
Input assumed based on two more years funding based on current Three Diseases Fund level of services for year 1 of the MARC.

Null case - Do nothing other than scale up access to treatment as planned through support from the Global Fund to combat AIDS, TB and malaria and the current support to the Three Diseases Fund
This is the ’null case’ option of not responding to the emergence of drug resistant malaria.  

A possible fourth option, an upstream subsidy on malaria drugs like the Affordable Medicines Facility – malaria (AMFm) was considered
.  Under this mechanism, co-financed by DFID, the Global Fund has negotiated with drug manufacturers to reduce the price of ACTs, and to require that sales prices must be the same for both public and private sector first-line buyers from targeted countries. The Global Fund pays most of this reduced price (a ‘buyer co-payment’) directly to manufacturers. The advantage of the approach is that it encourages market competition through a range of private sector providers. The AMFM is being implemented through nine pilots in eight countries. Burma is not one of the pilot countries. This upstream subsidy with drug manufacturers was not felt to be a feasible option as an immediate short-term response.  The EU Council Decision on Burma ensures no UK aid is provided to the government, and  also proscribes provision of financial benefit to individuals, or investment in companies with known links to the regime. The AMFM modality could be a future potential option  if sufficient safeguards could be put in place on the eligibility of companies to apply.  If option 1 is pursued it will provide an important platform to monitor risk and document lessons between these approaches.
Environmental impact 
Provision of health care services can have direct and indirect environmental effects.  The management of clinical and biological waste is a direct environmental risk. For example, with increased use of rapid diagnostics test there will be more medical waste discharged into the environment (e.g. used tests).  Appropriate disposal mechanisms will need to be in place and disposal of such waste will need to be monitored carefully.  This would apply to both options.  In option 1 ACTs would replace AMTs in the supply chain so their delivery would not add additional transport emissions.  However, additional transportation may be required to deliver larger volumes of essential drugs and RDTs that are likely to be required ultimately in both options. 
Research findings suggest that deforestation and climate change have intensified the threat of malaria, bringing malaria borne mosquitoes closer to cities and in areas not previously affected. Research carried out by the Quality Diagnosis and Standard Treatment of Malaria (QDSTM) in Burma has demonstrated that the changes to the environment have affected patterns of infection. Mosquitoes could not previously survive in the snow-capped hills of Chin and Kachin states. But with warmer temperatures in these areas, mosquitoes are now being found even in mountainous regions of Burma.
These findings are supported by other international research, which has found that climate change and environmental degradation may have a greater effect on malaria spread. Increased ranges of temperature and possible changes in levels of precipitation are some aspects of climate change that may affect the rate of vector-borne diseases such as malaria
. Lengthened seasons of transmission will make the possibility of contracting vector-borne diseases possible for longer periods of time, leading to higher rates of infection
. Furthermore, areas of transmission could expand and therefore provide the vector with the ability to move to locations of higher altitude
. 
The impact on disease transmission may vary. Areas with inadequate rainfall and higher temperatures may become too dry for transmission and lower the rate of distribution.  Areas that currently have temperatures too low for malarial transmission may experience increased infections with increases in temperature. The risk of outbreaks may be increased even in locations where vectors are still present but the disease has been controlled
. 
Transmission zones are categorised according to the length of the transmission season and its timing during the year in a particular area
. Burma has detailed or ‘micro-stratification’ of areas at high, medium or low risk of transmission. The focus on transmission zones represents an efficient method to manage malaria and thus is a useful starting point, with drug resistance surveillance data to be able to target activities.
To deal with the above issue, the proposed programme has identified areas at high risk of drug resistance using detailed information on malaria risk areas.  Through the initiatives proposed under the programme, access to health care and the response to malaria can be better targeted.  
In the table below:

· the quality of evidence for each option as is rated either Strong, Medium or Limited,  

· the likely impact on climate change and environment is categorised as A, high potential risk / opportunity; B, medium / manageable potential risk / opportunity; C, low / no risk / opportunity; or D, core contribution to a multilateral organisation.

Option

Evidence rating 

Climate change and environment category (A, B, C, D)

1

Limited
C (low risk/low opportunity)
2

Medium
C (low risk/low opportunity)
3

Medium
C (low risk/low opportunity)


	C. Appraisal of options

The intervention logic of effective malaria control is well established: increased availability of diagnosis and treatment of malaria, and malaria prevention (insecticide treated bed nets) will lead to early diagnosis and appropriate treatment for people with suspected fever, plus high coverage levels of insecticide treated nets. This will reduce overall malaria illness and mortality. The containment of artemisinin resistance also requires the urgent elimination of monotherapy as soon as replacement with ACT can be assured and appropriate diagnosis and treatment of all cases with ACT. 

The assumptions underlying the approach to artemisinin resistance containment are that: 

1. Available evidence suggests the emergence of drug resistance and that a containment programme should be commenced;
2. The use of AMTs, and partial courses in particular, are an important driver for the development of resistance and one that is mitigated by the use of a full course of an ACT;

3. It will  be possible to engage in large scale work with the private sector;

4. Current malaria intervention coverage levels are relatively low
 and scaling up malaria interventions to containment levels will take significant programmatic scaling up but will be complementary to action on artemisinin monotherapies; 
5. Access to high risk townships and areas will be possible via the private sector.
These assumptions seem reasonable.  Although confirmation of drug resistance is awaited, there is a growing consensus that urgent action needs to be taken in Burma, and the earlier this commences the more impact it is likely to have. 

Resource costs and benefits of options

Robust data are scarce in this setting. UN official statistics are based on national surveys with the government. These omit parts of the country and datasets are not available for external validation. There is no Demographic Health Survey. With government restrictions on population-based surveys, outcome and impact data on current programmes are very limited. There are no detailed cost-effectiveness or service delivery costings. For this appraisal costs and benefits are estimated using limited local data and international evidence.  There are also data limitations with regard knowledge of aspects of artemisinin resistance prevention and spread.   Finally calculations for this project are based on AL prices, and a higher DHA/PPQ price would affect these calculations.
These factors mean that assessing the likely global impact of artemisinin resistance has relied on applying a best-case scenario to other factors affecting malaria control (e.g. universal net coverage,  no resistance to currently available insecticides, continued financing for malaria control at current levels) and then using data in the Global Strategy and the Roll Back Malaria Updates to assess the potential impact in terms of deaths and disability-adjusted life years (DALYs) of up to 22.5% ACT resistance by 2020, to give various ranges of benefit lost for the null scenario (option 3).    It is expected that by maximising the effect of the non-ACT components we will have arrived at a conservative estimate of DALYs gained through preventing resistance and so will not have overstated the benefits associated with resistance containment; unfortunately there is no guarantee of this.  

Identifying the costs associated with the option 2 has relied on:

· identifying an average cost per Village Health Worker (VHW) of expanding a VHW programme to remote areas; 

· using this to estimate how many cases would be reached within the same level of funding as option 1; and 

· assessing the likely impact on timing of the spread of global resistance.

Developing a model to assess the likely benefit of each option is also challenging due to a lack of available or reliable data in Burma on malaria.   For example the number of people who buy AMT in the private sector is unknown and has been estimated on the basis of sales data from the main supplier; the proportion of full course therapy taken by each person is unknown and has been estimated on the basis of a rapid assessment in some townships in the target area; the incidence of malaria in the target area of eastern Burma is unknown and has been estimated based on a proportion of a point estimate of a high transmission area.  Of greater concern globally, the impact on resistance of patients taking a partial course of ACT is unknown, but is expected to be substantially less than taking a part-course of AMT.  For all of these variables we have used the best data available, typically from the MARC6, however there may be substantial variability between these estimates and reality hence a sensitivity analysis has been conducted.

The key assumptions that have generated the data estimating benefits of the programme are those that have guided the sensitivity analysis.    These are:

1. The estimated total number of malaria cases at baseline.   This number (4.5 million) has been used in the MARC, but is based on a projection (from 2006 to 2010) of the midpoint of WHO’s estimate that there were between 870,000 and 8.5 million malaria cases in 2006.  Such a wide variation is indicative of the quality of data available.

2. The annual incidence of malaria in the target region (0.2 per capita).  This is based on lowering a point estimate of 0.232 for P. falciparum found on the Thai border, which is believed to have particularly high incidence due to ecological factors.  This estimate takes account of the relatively high malaria risk in the target area compared with the rest of the country.  National incidence as used in the MARC is 0.073, but this includes large areas in the centre of the country with very low levels of incident malaria.  

An additional assumption based on MARC data but not included in the sensitivity analysis is that the total number of malaria cases declines each year but that the total number of fevers from other causes remains constant.    The final assumption, also not included in the sensitivity analysis, is that the other programmes aimed at increasing the availability of ACT through the public and formal private sectors are scaled up as planned.

Incremental costs
The incremental costs for this programme are shown in the table below.  In option 1 no additional costs have been included for the private sector since they will purchase ACT for the same price they are currently purchasing AMT.  Similarly consumers, on average, will be paying the same price they are currently paying, but will receive a full course of ACT rather than a few tablets of AMT.  

Incremental costs for option 3, where no new programme takes place have been set to zero.  Costs for option 2 of spending the same funds on expanding an existing village health worker programme are the same as for the intervention costs (with average total cost spread equally over three years as no start up costs would be required), except that where saturation is reached in the intervention area and savings can be made in the VHWs.   

The cost of the VHW programme has been estimated using an analysis of cost per village health worker, triangulated with international NGO partners in Burma.  It has been assumed that one VHW serves 1,000 people in the target area and use the same malaria incidence rates to assess numbers of cases reached.  The planned VHW programme includes rapid diagnostic tests, so these costs have been included, as have management and monitoring costs, to ensure comparability with the costs of option 1.

Incremental costs of options 1 and 2 compared with the null scenario and with each other are:

Year 1 (US$)

Year 2 (US$)

Year 3 (US$)

Total (US$) (undiscounted)

Option 1
11,019,181

11,107,490

11,439,667

33,566,339

Option 2
11,188,779

10,280,140

7,714,960

29,183,879

Incremental cost of option 1 over option 2
-169,599

827,350

3,724,707

4,382,460

Note: these costs assume full funding for Option 1, as anticipated with additional funding from Gates. 
Incremental Benefits 

The main unit of benefit for this study is DALYs saved.   There are two main elements to this:  the burden of disease averted in Burma and the much greater burden of disease averted in the rest of the world through preventing the spread of resistance. Both estimates are likely to have considerable uncertainty, but the lack of available data means that it is impossible to quantify this. 

Direct Benefit in Burma
We use estimates of DALYs saved per case treated with ACT from other PSI interventions as a basis for the estimates here.  These are calculated for children aged 0-4, as they are primarily used for Africa, and have been adjusted down by 44%
 for these estimates to address a large adult risk of malaria in Burma.  Adjustments to ensure these were only applied to confirmed cases were also made.  These were compared with Global Burden of Disease (GBD) estimates for the South East Asia region (SEAR) and were found to be approximately double; this is still deemed likely to be conservative based on recent Lancet papers, since cases of malaria in SEAR, and hence the associated burden, are underreported in the GBD
,
,
.  Declining incidence resulting from an expansion of effective prevention, diagnosis and treatment as outlined in the MARC has been incorporated, but no additional effect on incidence from this intervention has been captured. As above this is a conservative approach. For option 1 we have considered the impact of ACT provision through the private sector across the whole country and not just in the target area. This is because option 1 will replace AMT with ACT at the top of the supply chain, thus all retailers will have access to better treatment and will be exposed to national BCC campaigns.  Estimates of benefits outside the target area have been reduced on the assumption that not all people will receive or swallow a full course.  It has been assumed that this proportion is 60% less than the proportion taking full course ACT in the target area. 

It has been assumed that a part course of malaria treatment, whether AMT or ACT, will cure the patient in the short term, but lead to likely recrudescence.  Thus the benefit of a part course of treatment, based on data by Morel et al.
, have been estimated to give a 45% chance of a positive outcome to the patient, but will increase the spread of resistance.  Full course treatment is expected to have a 98% chance of a positive outcome55 and will not increase the spread of resistance.   

In option 2 in years 2 and 3, the target market is more than fully covered by VHWs even with lower levels of funding.  We have reduced the proportion of people with malaria symptoms who are not accessing any treatment from 10% to 3%, hence increasing the benefits from the alternative programme, on the assumption that VHWs are actively case finding.  
Incremental DALYs saved from options 1 and 2 compared with the null scenario of option 3 and with each other are: 

Year 1

Year 2

Year 3

Total (undiscounted)

Option 1
32,317

71,293

68,670

172,281

Option 2
41,606

21,611

19,331

82,548

Incremental benefit of option 1 over option 2
-9,289

49,682

49,339

89,732

Option 1 results in benefits within and outside the target area, increasing substantially in year 2 as ACT replaces AMT throughout Burma and again declining somewhat in year 3 with lower incidence.  Option 2 achieves coverage rapidly in year one, as it is assumed that there is less procurement lead time for an expansion of an existing programme, but rapidly reaches saturation (more VHWs than required for the number of cases in the target area, given declining incidence) and can achieve no benefit outside the target area. In option 3 (not shown) total benefits increase in year 2 due to increased coverage of planned programmes (excluding the current proposal) and reduce somewhat in year three as the incidence declines.  
Indirect benefit through resistance prevention

The benefit from reducing the spread of resistance has been estimated by assuming that all countries in Africa achieve universal coverage of prevention activities by 2015 and that parasites have not developed resistance to insecticides.  We deduct the benefits that would result from the universal coverage of prevention activities from the total benefits of all malaria control activities to give an estimated benefit (lives saved and DALYs) from reducing the spread of resistance.  We then assume, in the absence of better data, that these lives are evenly saved between 2010
 and 2015 and continue at that level until 2020.   We assume that ACT resistance in Africa is 0% in 2010 and 2011, 5% in 2012 and then rising 2.5% per year until 2020, which has been selected as a cut off, since 10 years from now is the approximate length of time it would take to develop and license new drugs to replace artemisinin based compounds.  

We have assumed that option 1 would delay the spread of resistance for at least four years, given that the programme will run for three years and extend across the whole country, with specific BCC interventions in the area of most concern for containing resistance.  It is expected that this would contain resistance permanently and reduce it to very low levels, if not eliminate it, so we believe a four year delay to be a conservative assessment of benefits.  We would expect option 2 to contain resistance in the target area (although given that local retailers will still have access to AMT this is not certain), but not in the rest of Burma.  We have therefore assumed a two year delay in the spread of resistance to Africa.  

It is important to note that these are based on our best estimates.   It was not possible to find any suggested projections for patterns of resistance, and the GPARC highlights the absence of data in this area and the need for mathematical modelling to make such projections available.   

The total incremental benefit (2011-2020) of options 1 and 2 over the null scenario and against each other are (in non-discounted values):

Deaths averted

DALYs  saved

Option 1
136,935

7,480,000

Option 2
76,523

4,180,000

Incremental benefit of option 1 over option 2
60,413

3,300,000

Balance of Costs and Benefits 

For the incremental cost-effectiveness shown below, costs and benefits have used a discount rate of 3% per annum.  The table shows the incremental costs and benefits for each option against the null scenario and then against each other. 

Incremental Cost

DALYs: in Burma

DALYs:  In Africa

Incr’l Cost per incr’l DALY in Burma
Incr’l Cost per incr’l DALY (global)

Option 1

$ 31,637,024

161,420

6,225,910

$195.99

$4.95

Option 2

$ 27,613,191

78,455

2,959,618

$351.96

$9.09

Option 1 vs Option 2

$ 4,023,833

82,964

3,266,293

$48.50

$1.20

When considered only for Burma, neither options are cost effective compared with the WHO recommended $150 per DALY.  This is because both are additional to a planned expansion of malaria control activities, which is the null scenario.  It is clear, however that option 1 is more cost effective than option 2 (it has a positive incremental cost effectiveness ratio) because of its national reach.  When benefits in Africa are considered then both programmes are highly cost effective, with option 1 nearly twice as cost effective as option 2.   Given that conservative estimates were made for option 1 and more optimistic estimates for option 2, the gains may be greater than those presented here.  

It is possible to convert the incremental cost-effectiveness measures above into incremental cost: benefit measures by applying a value to a DALY, though this tends to be more used for the costs and benefits of eliminating diseases rather than for disease control and containment of resistance
;
.  There are however, a number of factors that make this complex and also decrease the degree of accuracy of an assessment (hence providing the primary analysis using cost-effectiveness).  One challenge is selecting the right value.  Jamison et al suggest a rate of $1,000 per DALY for low income countries
; the Global Fund uses $6,300 for a generic DALY
 (all causes) and $10,900 for the three diseases (AIDS, TB and malaria).  Applying even the lowest of these, $1000 per DALY, to the incremental DALYs shows that both options 1 and 2 are cost beneficial (value of benefits > value of costs) when Burma alone is considered and even more so when the broader impact of preventing the spread of resistant parasites to Africa is considered. Indeed option 1 would remain cost beneficial within Burma alone provided a life is valued at greater than $196.  Furthermore these benefits do not include the broader macroeconomic benefits noted by Sachs
, as these are extremely difficult to project with any degree of accuracy for a single disease, which itself is affected by other unpredictable determinants of health (such as malnutrition and poverty) and particularly so for future years across multiple countries.  
Risk and uncertainty 

This study has a wide margin of uncertainty due to the lack of precision around current data in Burma and the lack of existing models to project the likely rate of spread of resistance and its virulence.  All that is known with any certainty is the history of transmission of resistant strains from the region to Africa and the impact that has on cost-effective means of malaria control.  This is of more concern currently as no new non-artemisinin based compounds are in or close to clinical trial phases.  In order to be cost-effective, i.e. with cost per DALY of $150 or less, the programme must save at least 223,776 DALYs. This is just 3% of the DALYs it is expected to save globally. This could be achieved by delaying the spread of resistance by 6 months. 
There are also activities in other parts of the Greater Mekong Sub-region that might contribute to the spread of resistance meaning that it might not be appropriate to attribute all of the DALYs saved to this programme. As with the point above, the programme would still be cost effective (by saving enough DALYs) if we were only able to attribute 3% of the benefits to stopping the spread of resistance to it. The actual contribution of the programme is likely to be much higher than 3% given that Burma accounts for the vast majority of malaria cases in the region (see pie chart in the strategic case). Finally, even if we have assumed that the spread of resistance is much faster than it actually is (thus overestimating the number of DALYs saved), it is still highly likely that this programme will save enough DALYs to be considered cost-effective.
 
It is important however to understand the more proximate effects within Burma to identify whether option 1 is even less cost effective than the alternatives. The sensitivity analysis on the available data addressed two of the main known points of variability:

1) Total number of malaria cases nationally.   

2) Incidence in the eastern region

We analysed the impact of varying these independently.  

1)  WHO estimates that there are between 870,000 and 8,500,000 cases annually.3   The lower of these estimates cannot be accurate, as it would mean that even if all the cases in the country were located in the Eastern region (known not to be the case based on the work of Smithuis in Western Burma
), the incidence would only be 1/3 of that found by Richards et al
 on the Thai/Burma border, which is highly unlikely since it is known to be a high incidence area.   We have therefore chosen to halve the total number of cases nationally, to give our lower bound and to use the upper limit provided by WHO as our upper bound.

2) For the incidence in the eastern region, we have chosen to use the Thai/Cambodia incidence rate given by Richards et al. as our upper bound and have set the lower bound as 50% of this.

Only the direct benefits in Burma have been captured, since rates of transmission to Africa are unknown and a few concentrated cases could potentially spread resistance.   In each case, option 1 was more cost effective than option 2 (based on undiscounted values).  Combinations of scenarios have therefore not been analysed as the same result would have held true had the upper and lower bounds of total burden and incidence estimates been combined.
Political and conflict risks are also relevant to the choice of options.  For option 1, close working with the private sector would be required, and this carries risks that the programme would subsidise companies subject to EU sanctions, or with links to the military. Any company involved needs to be investigated for  political links.    (This is one reason why the more upstream subsidy at manufacturer level, considered as a possible option 4 would require significant additional safeguards). 
Option 2 does not have this risk, but presents different conflict-related risks.  Townships identified as high risk for drug resistant malaria (Tiers 1 and 2a) include areas where access for international organisations is very limited, constraining the ability to implement option 2.  Recruiting and training VHWs in some regions, particularly in eastern Burma, may not be possible within the MOUs of NGOs in Burma but for some areas these could be trained through public health services, in others access to all formal health care is limited.. This increases the risk that some communities would be perceived to be favoured over others.  

In these hard to reach areas, Option 1, using the private sector, is likely to be the more effective way to reach these populations until public services have been scaled up.  For both options, geographical coverage needs to be monitored closely.  
Conclusion

An accurate assessment of the potential benefits of these options is impossible due to the lack of good quality data on a number of key parameters.  This means that not only are we uncertain of the estimated benefits but also the confidence intervals around these benefits are unknown.  However, using conservative estimates of the benefits of option 1 and generous estimates of the benefits of option 2, both options are cost effective when their global reach is considered with option 1 being almost twice as cost effective as option 2.

	D. Comparison of options 

Option 1 is high risk but potentially high return.  It has a strong strategic fit with a number DFID priorities and commitments as well as global and national efforts to contain artemisinin resistance.  Eliminating monotherapy by implementing a rapid switch from AMT to ACT provides the quickest and most effective way to address the selection pressure for artemisinin resistance.  The fact that one or two distributors have 70% of the market share actually makes the attainment of this objective more achievable.  However this approach has the potential to reinforce the market dominance of one wholesaler which could have a negative impact on competition and therefore price though some steps are outlined to reduce this risk.  The behaviour change campaigns and roll out of RDTs will further contribute to improved care seeking, diagnosis and treatment practices.  By working through the private sector the risk of missing vulnerable or hard to reach populations is reduced, though not eliminated. 
Option 1 is also the most appropriate response to the institutional reality on the ground.  Most malaria treatment is currently bought directly from the private sector channels – even in some cases where patients have previously visited formal (government or NGO) health providers for consultation and diagnosis.  So substituting ACT for AMT in these private sector channels can be expected to have a faster impact than tackling the problem through more formal provision.   

There are two main areas of concern where details would need to be discussed and agreed between partners before the programme is agreed with partners.  Firstly the choice and cost of the ACT to be used as this is currently uncertain and potentially has important budgetary implications which could be modelled.  Secondly the timelines for the piloting and roll out of RDT training for private sector provides needs to be clarified.

Option 2 will improve the diagnosis and treatment of malaria but will take longer to implement and may not reach the poorest and most vulnerable limiting its effect on preventing artemisinin resistance.  Attempting to scale up access to ACTs through investment in village health workers (VHW) as the sole response to addressing artemisinin resistance is likely to be of limit use for several reasons.  Firstly, there could be a significant time delay that would be incurred in recruiting and training the VHWs, even though it is an extension of an existing programme, which might mean that the window of opportunity to control resistance may be missed.  Secondly, as most people access treatment through the private sector it would take time for behaviour to change and for VHWs to become the point of treatment.  Finally, in areas of highest risk and greatest vulnerability to malaria such as conflict affected areas of eastern Burma it is possible that the recruitment and training of VHWs may be impossible or limited, restricting the potential impact of this approach.  The private sector is already involved in the treatment of most malaria cases in the country and is present in geographically and politically difficult areas to access making it a preferable entry point at this stage.  Furthermore this option does not provide any additional services outside of the target area.  In addition DFID has already committed £4 million and Aus Aid AUS$3.5 million to the Three Diseases Fund for 2011/12 and other donors are likely to provide further support for the scale up of community health workers.  
Given the implications of the development of artemisinin resistance for global malaria control efforts and the priority of reducing malaria deaths within DFID, Option 3 is not considered a realistic option.
The same weighting is used as for CSC above. The score ranges from 1-5, where 1 is low contribution and 5 is high contribution, based on the relative contribution to the success of the intervention.

Analysis of options against Critical Success Criteria (CSC)

Option 1

Option 2

Option 3

CSC

Weight (1-5)

Score

(1-5)

Weighted Score

Score

Weighted Score

Score

Weighted Score

1

5
5
25
0
0
0
0
2

4
4
16
2
8
1
4
3

4
3
12
3
12
1
4
4
3
3
9
5
15
3
9
5

2
1
2
3
6
3
6
Totals

64
41
23
Option 1 scores highest against the critical success criteria and according to the technical appraisal eliminating monotherapy by implementing a rapid switch from AMT to ACT provides the quickest and most effective way to address the selection pressure for artemisinin resistance.  Option 1 is also the most cost effective option, especially when the global benefits are included.  This is therefore the preferred option to contribute to achieving the stated impact of containment of artemisinin resistance in eastern Burma.


	E. Measures to be used or developed to assess value for money

Value for Money:
The appraisal compares the intervention (option 1) with an alternative approach (option 2) and a do nothing option (Option 3). Both options 1 and 2 compare very favourably with the WHO cut-off recommendation of $150 per DALY saved. Option 1 saves a DALY at a cost of $4.95 compared with $9.09 under option 2. 

Producing the Benefit Cost Ratio (BCR) requires us to place a value on a DALY. The appraisal sets out a number of options here ranging from $1,000 (Copenhagen Consensus) to $10,900 (as used by GFATM). If we were to use $1,000, option 1 generates $6.4 billion of benefits compared with $3 billion in option 2. This implies an approximate BCR of 202:1 for option 1 and 110:1 for option 2. These are extremely high BCRs – largely because of the global benefits associated with stopping the spread of resistance to artemisinin. If we were just to look at the benefits to Burma alone, the approximate BCRs would still be high and equal to 5.1:1 for option 1 and 2.8:1 for option 2. The Internal Rates of Return would also be extremely high
.

The programme puts a very strong case forward for intervention. In order to meet WHO recommended guidelines of $150 per DALY the programme needs to save at least 223,776 DALYs. It would achieve this if it saves all the estimated DALYs in Burma (161,420) and managed to save a further 62,356 DALYs by reducing the spread of resistance – only 1% of the estimated number of DALYs it will save outside of Burma.  If it was to have no impact in Burma, it would need to save 3% of the estimated number or it would need to put off the spread of resistance by 6 months as opposed to four years.

The programme will have a number of milestone reviews before its completion – there will be annual reviews, a mid-term review and a project completion review plus at key decision stages. These reviews will be important in ensuring that the project continues to provide the best value for money possible. We will use these reviews to monitor progress against the targets in the logframe – these targets relate to malaria prevention in Burma. We will use the WHO’s work on the spread of resistance (undertaken on a yearly basis) to monitor and judge whether the programme is preventing the spread of resistance. We will also ask PSI to monitor the unit cost of purchasing ACT drugs in comparison with international prices as well as conducting a competition assessment in the market (see below). 
Non-Quantified Benefits:
There is one significant benefit that the appraisal does not attempt to quantify. This is the macroeconomic impact of malaria control. According to Sachs and Gallup
 a 10% reduction in malaria results in an increase in economic growth of 0.3%. Adding this growth effect to the appraisal strengthens an already convincing case. In Burma alone according to IMF estimates, a 0.3% increase in the growth rate for 2007 (the latest available year) would increase GDP by more than $60 million. These growth effects would be even greater if we were able to calculate the benefits to growth from the slowing down of resistance. 

Sustainability of Benefits:
In terms of the sustainability of the programme, the main concern is the affordability of the ACTs once the subsidy wears out (after three years). The aim is that the Global Fund would be able to provide funding for the subsidy for two years subsequent to the programme. After that there are two possibilities – the first is that the provision of ACTs in the private sector will be displaced by the scaling up of free diagnosis and treatment for malaria at community level (outlined in the theory of change for Option 1) and the second would be that providers of ACTs in Burma might be able to access cheaper ACTs through the Affordable Medicines Facility for Malaria. Of further importance to the issue of sustainability is the competitiveness of the ACT market in Burma. There is some risk that the project gives the distribution companies a long term competitive advantage by providing them with subsidised ACTs. We will insist that PSI agrees with distribution companies to reserve the right to provide subsidised ACTs to other providers and we will monitor the competitiveness of the market during the review process to ensure that the programme is not adversely affecting the competitiveness of the market and the ability of the end-user to purchase affordable ACTs. 
Increasing the scale of the programme:
There are no current plans to increase the size of the programme. However we know where the resistance is at the moment and there is a chance that we observe resistance in other areas which may require an expansion of the intervention at a later stage.  If it becomes clear that the programme is successful but requires further implementation time or expansion, but has not secured the required funding from other sources, we may consider extending the project. 


Commercial Case

Indirect procurement

	A. Why is the proposed funding mechanism/form of arrangement the right one for this intervention, with this development partner?

The key requirements for implementing this programme are:

· The ability to operate in Burma, through private sector channels;

· Capacity to procure the necessary quantities of ACT and RDTs, at the best price, for distribution within Burma; and

· The capacity to monitor market prices and market share of the subsidised ACT, throughout the target areas, through the life of the programme.

· Implementing partner of the MoH and with productive relations with all stakeholders in the health sector.   
This approach to replace monotherapy in the private sector has been designed by Population Services International (PSI), a non-governmental organisation already working extensively in Burma.  Based on its rapid market analysis that one distributor is estimated to have market share of more than 70% of AMTs in country, PSI have engaged with the distributor to assess the feasibility of the design. The feasibility was also discussed jointly with WHO, PSI and the distributor and led to the recommendation by WHO that it be included as a priority strategy in the MARC as an important short term measure, while free community based diagnosis and treatment is being scaled up and to prevent leakage of fake drugs into the market while the monotherapy ban takes effect. 
PSI Organisational Capacity

PSI is a non-profit organisation incorporated in 1970.  It has a social marketing and social franchising programs in over 60 countries. PSI employs over 8,000 people worldwide, with approximately 160 employees engaged in technical, programmatic, and administrative activities in Washington, DC.  

PSI is a private voluntary organisation registered with USAID and has also formed strategic alliances with DFID, the German Kreditanstalt fur Wiederaufbau (KfW), as well as the governments of the Netherlands, France, Botswana, South Africa, and India.  Other significant donors for PSI include the GFATM, private foundations, and corporations.  PSI’s 2010 operating budget was over $615 million. 
PSI Myanmar’s Organisational Capacity and Facilities

PSI/Myanmar’s mission is to empower low-income and vulnerable people of Myanmar to lead healthier lives.  PSI/Myanmar has operated under a MOU with the MoH since 1999 and is now one of the largest international NGOs implementing directly in Burma. PSI has been elected to represent NGOs on the Country Coordinating Mechanism since its formation, and plays an active role in other representative bodies, including the MARC Task Force.
PSI/Myanmar has more than 900 staff members with diverse expertise and experience.  The percentage of international staff compared to national staff is 0.8% to 99.2% and field staff to office-based staff is 71% to 28%.
PSI’s current program in Myanmar contributes significantly to the national disease strategies in several health areas.  PSI’s franchised clinics provide 13% of all TB treatment in Myanmar and more than a million family planning consultations per year.  PSI conducts around 80% of all behaviour change contacts with most at risk populations for HIV and AIDS, and its Aphaw condom brand has three quarters of the commercial condom market.  PSI also has significant programs for childhood pneumonia and diarrhoea.
For malaria, PSI’s current malaria program through 800 franchised private general practitioners and a similar number of community health workers tests more than 200,000 suspects annually with RDTs, and treats around 70,000. 
PSI has been one of the major implementing partners for the Three Diseases Fund, managing over US $8 million worth of grants since 2007.   

Malaria Capacity

PSI has a dedicated Malaria and Child Survival Department based in Nairobi, Kenya, which provides technical assistance and quality assurance to all of PSI’s malaria and child survival programs worldwide, including 32 malaria endemic countries.  The department is staffed with six malaria technical advisors who assist with the design and implementation of appropriate control interventions tailored to each country in-line with Roll Back Malaria and MDG targets.  These programs include delivery of LLINs, pre-packaged ACT malaria treatment, BCC and research.  
PSI supports the global effort to increase access to effective malaria treatment through the private sector and at the community level. PSI support includes the development of appropriate anti-malarial drug packaging which includes easy-to-follow, country specific, low literacy instructions, behaviour change communications campaigns supporting both public and private sector treatment, and training for private sector and community-based providers.  To date, PSI has delivered over 21 million malaria treatments and provided support to partners for malaria case management in the Democratic Republic of Congo, Madagascar, Malawi, Nigeria, Rwanda, Sudan, Tanzania, Uganda, Zimbabwe, Cambodia and Burma. 
PSI’s comparative advantage for this proposal

All organisations require authority to operate in Burma. This is usually given through a Memorandum of Understanding with the relevant Government Ministry, or it could be in the form of a formal letter of understanding. Such authority takes a long time, often years, for organisations trying to establish a presence in country. The requirement for an MOU or some ability to work in Burma, limits the total field of possible implementing partners, and each of those partners to a specific geographical area.  

PSI is the only NGO in Burma which works in health at scale with the private sector PSI support over 1200 franchised clinics with private sector doctors, with supporting community health workers; and national social marketing approaches including condoms, water treatment, and diarrhoea treatment. With a model of working through the private sector PSI is less limited geographically than other NGOs. 

	B. Value for money through procurement 

PSI has procured more products worldwide than any other private entity engaged in social marketing.  Since 1970, over 10.5 billion male condoms, 181 million cycles of oral contraceptives, 20.2 million injectable contraceptives and 140 million bed nets have been purchased, distributed and promoted globally.  In 2010, PSI procured more than 10 million courses of ACT worldwide.

PSI’s Procurement and Logistics Department is based in its headquarters office in Washington, DC, to facilitate the international procurement of products.  PSI follows stringent procedures and controls. PSI procures drugs and commodities for programmes funded by DFID and other donors such as the Global Fund, USAID, Bill and Melinda Gates Foundation. 
PSI will use its Washington-based international procurement mechanisms to purchase ACT at the best price, ensure quality through formal lot sampling and testing, and maintain an uninterrupted supply. ACT drugs will be procured following PSI’s international procurement guidelines and re-packaged into branded packaging in Myanmar.  PSI will procure and distribute approximately 3.5 million ACT treatments every 12 months through the project.
DFID will monitor the unit cost of purchasing ACT drugs in comparison with international prices



Financial Case
	A. How much it will cost

£10. 7 million (USD 17 million) to PSI over 3 years, 2011/12, 2012/13 and 2013/2014. 
Up to £600,000 for independent evaluation commissioned by DFID and for DFID Malaria Advisers to conduct joint programme reviews and monitoring visits with BMGF. 
Total: £11, 300, 000
To manage the risk of the programme, key joint reviews have been set out (see Section D of the Management Case below). If at these reviews it becomes clear that the programme is successful, but requires further implementation time or expansion but has not secured the required funding from other sources, we may consider extending the project to complete and extend the programme period.  This would involve amending the targets in the logframe but will not change the outcome or impact. 

	B. How it will be funded: capital/programme/admin 

£11.3 million will be funded from DFID Burma’s approved programme.

£10.7 million will be funded to PSI. There is no contingent liability associated with these funds. DFID Accounts Department have been informed about proposed payments.  DFID’s contribution is 50% of total project cost.
Up to £600,000 will be administered under a separate Aries component by DFID Burma to support joint reviews and independent evaluation


	C. How funds will be paid out
On approval, an accountable grant will be signed by PSI and DFID for Containment of Artemisinin Resistance in Eastern Myanmar. 
PSI have signalled that if approved, they will request quarterly advance payments. The rationale for this is that the scale of the programme, procurement of ACTs and RDTs requires secure cash flow in advance. A detailed justification will be requested from PSI. If approved by DFID FCPD Accountable Grants Department, DFID Burma will make funds available at quarterly intervals, upon receipt of a detailed forecast of the expenditure requirement for the period to be covered by the advance.  For the following quarters, a detailed actual expenditure statement for the previous quarter is also required.


	D. How expenditure will be monitored, reported, and accounted for 

The financial reports requirement and timing will be set out clearly in the accountable grant agreement and will be based on joint reporting formats for DFID and BMGF.  DFID programme staff will make sure to receive the quarterly and annual expenditure reports by the agreed deadlines and to comply with the agreed budget lines.
A number of issues have been raised in the Business Case which will be discussed and reflected in the grant agreement with PSI, and be the basis for negotiation with the distributors: 

•
Price: the contracts will need to define selling price to trade for branded ACT.  
•
Competition: contracts should include a commitment to remove established, competing AMT products by the distributor.

•
Appropriate buyers: Contracts will limit where subsidized ACTs can be sold wholesale.  Sales outside Burma, or to armed groups (including the Burmese military) within Myanmar, will be prohibited. 

•
Monitoring: Contracts should define the mechanisms to share sales data.  This will be especially important to control possible cross border or sales to armed groups, and/or to detect these sales by others in the supply chain.

•
Monopoly: Contract should reserve the right of PSI to sell subsidized product to competing distributors.

•
Corruption: Contract should set appropriate standards of transparency and accountability. 

The DFID grant agreement also sets out requirements for annual audit. 


Management Case

	A. Oversight 

This will be managed as a joint programme between PSI, BMGF and DFID. A core Steering Group for the programme will comprise representation from DFID and BMGF. For DFID, oversight of the programme will be by the DFID Malaria Adviser and the DFID Burma Economist, with day-to-day management by the DFID Burma Health Adviser and programme officer. Milestone reviews where this Steering Group will meet with PSI are set out in section D. 

The programme will fall under the national oversight of the Country Coordination Mechanism (CCM), a representational forum of key constituencies involved in the health sector in Burma. Update reports will be provided to the MARC Task Force which falls under the CCM, chaired by Ministry of Health. 



	B. Management

The DFID Burma Health Adviser supported by the Programme Assistant will manage the programme on a day-to-day basis, ensuring that key reports and deliverables are received to agreed standards and deadlines. DFID Burma plans to recruit a health adviser in country at DFID grade A2(L) to support oversight and management of health programmes. 

The DFID technical oversight of this programme and milestone reviews will be conducted by the Malaria Adviser in the DFID Health Services Team, in Policy Division. This will include at least one visit per year to complete the Annual Review. The DFID Burma Economist will also provide technical inputs to these milestone reviews. The programme will be managed as a joint programme with Bill and Melinda Gates Foundation. This will mean joint annual reviews; oversight meetings and monitoring visits (where feasible). 

The DFID team will be supported with technical expertise from:

· Health Advisers on malaria in the Human Development Research Team

· Asia Division Regional Health Adviser

· The Evaluation Adviser based in Hanoi who will be providing support to DFID Burma across its project portfolio 

	C. Conditionality 

The intervention does not include any financial aid to the Burmese Government.

The project will be implemented within the parameters of the EU Council Decision on Burma (EUCD), which was adopted in 1996 and revised in 2004, 2010, and 2011.  This rules out normal development aid to the government, but allows humanitarian aid and limited non-humanitarian work in a few sectors (including health) through UN and member state agencies, NGOs and decentralised support to local civilian authorities.  The options considered here, and the proposed approach, are all consistent with the EUCD.

	D. Monitoring and Evaluation

It is recognised that this project is high risk and therefore, even though it is only a three year project, several milestone reviews are programmed including a mid-term review at 18 months.  This gives the opportunity to review progress and make programmatic changes as necessary.

The following reviews and anticipated issues to address are as follows:

Milestone reviews

Issues include
Inception, January 2012
Review of market survey; agreement on prices and margins
Competition assessment – scope to involve other distributors

Agreement on RDT pilots; scale and scope

Review of prospects for DHA PPQ

Risk assessment

Joint Annual Review October 2012
RDT pilots lessons 
Competition assessment 

Risk assessment 

Mid term  review February 2013
Is there a need to revise the Theory of Change?

Evidence of incidence – is there any better evidence for total incidence, or that incidence is declining?

Market penetration of ACTs – how big is the total market for malaria treatment? Is there demand for ACT? Are full courses being sold and taken? Is AMT market share declining?

Performance of free services – how is the NGO / public sector scale-up moving? 

Evidence of resistance – is there new evidence from research or surveillance?  Does the geographic scope of the intervention need to be considered?

Competition assessment 
Risk assessment 

Second joint Annual Review October 2013
Programme review in context of MARC scaling up of programmes
Competition assessment

Risk assessment 

Third joint Annual Review October 2014
Programme review in context of MARC scaling up of programmes
Risk assessment 

Programme completion review – March 2015

Final review and presentation of independent evaluation
At the goal level, PSI will rely upon WHO sentinel surveillance carried out under the MARC framework. WHO is reviewing current sentinel surveillance data for Myanmar and is in the process of expanding and improving surveillance. As described in MARC section 8.7.1. “Monitoring and surveillance to assess Artemisinin resistance”, WHO will conduct Therapeutic Efficacy Studies annually in 9 sites nationwide, and establish a further 20 sites using microscopy to monitor Day 3 parasite loads.  PSI will also periodically review independent research that reports on parasite clearance. PSI will also monitor the unit cost of purchasing ACTs in comparison with unit costs in the international market. This data will be provided in advance of the each review stage and discussed as part of the review. Furthermore PSI will undertake a competition assessment of the ACT market in Burma with the support of the DFID economist. This will be done in time for the inception review in December 2011 and will be updated at each subsequent review stage. This analysis will also be discussed as part of the review process.
The project will be developed, monitored, and evaluated with a mix of qualitative and quantitative research, informed by the work of ACTwatch methodology, an international monitoring tool for ACTs.  This methodology was developed by PSI’s Research and Metrics Department, in collaboration with London School of Hygiene and Tropical Medicine and Tulane University School of Public Health, and with oversight from the ACTwatch Advisory Committee.  The methodological approach includes study designs and templates to ensure standardisation, comparability, and quality across countries. Other tools include interviewer manuals and prompt cards, questionnaires, training tools and manuals, field worker manuals, and a standardised database.  Each has been translated and adapted across seven countries to date.  While the generic documents are a means to guide countries, PSI has developed specific sampling and procedures on a country by country basis.  The Principal Investigator (PI) approves the country-specific study designs to ensure comparability of the data sets.  PSI will offer this experience to support and strengthen the development of MARC indicators relating to the ACT market. 
DFID will allocate additional funds for independent evaluation. DFID Evaluation Department recommend 4-5% of the budget should be for independent evaluation. There are likely to be constraints to independent data collection for evaluation in Burma. Using the lower estimate of 4% of programme budget, US$1.5 million should be allocated for evaluation of which DFID share would be US $0.7 million (GBP £0.4 million). If Gates fund evaluation in proportion to their current pledge of contribution, then they will add $0.3 million, leaving a potential gap of $0.4 million). This Business Case seeks up to £600,000 for the component for independent evaluation (DFID 50% contribution of £0.4 million plus potential to cover the gap of £0.2 million if not funded by Gates). The allocation of this component will in part depend on the recommendation of the independent evaluation framework inception phase. For example it may be allocated as additional funds to WHO or PSI to augment current data collection; in addition to the costs of an independent evaluation group. 

The ToR for the evaluation will be agreed as early as possible in programme start up. The independent evaluation group will be separately procured, with the team appointed as soon as possible. An Evaluation framework will be drawn up within three months of appointing the team. This will ensure that monitoring data is reviewed for its appropriateness for evaluation, and any prospective data collection is established early in the project cycle. DFID Evaluation Department will be requested to quality assure the ToR for the independent evaluation, the evaluation framework and the evaluation report(s). 

 

Monitoring & Evaluation budget allocation summaries
Amount (USD millions)  
Percentage of programme budget
Amount GBP £ million) 
Total Prgramme budget

$33.8

100.0%

£20.3

 

 

1. PSI monitoring & ACT watch
 

 

 

PSI monitorting budget

$1.1

3.3%

£0.7

DFID share

$0.5

1.6%

£0.3

Gates nominal share (as a proportion of total funding)
$0.2

0.7%

£0.1

Gap 

$0.3

0.9%

£0.2

 

 

2. Independent Evaluation
 

 

 

Ideal (4% of programme budget)

$1.4

4.0%

£0.8

DFID share

$0.7

2.0%

£0.4

Gates nominal share (as a proportion of total funding)
$0.3

0.9%

£0.2

Gap 

$0.4

1.1%

£0.2



	E. Risk Assessment

The overall risk rating is High. Part of the bi-annual oversight and review meetings between with PSI 
Gates and DFID will be an update to the risk assessment and review of implementation mitigation measures. The Three Diseases Fund has an independent risk monitoring group which takes account of wide risks related to the context. Risk analysis and updates from this group will inform the risk monitoring for this project PSI. The key risks are identified in the table below. 

Risk
Description
Response
1

Restrictive operating environment 

Lengthy approval processes for drug import clearances, permission for local programming

PSI Myanmar’s procurement processes ensure careful advance planning for importation of critical materials and drugs.  

Transparent advocacy at all levels to ensure access for program activities ensures that adequate staff levels to maintain effective monitoring, and monitoring plans are considered and crafted far in advance.

2

Market issues and the potential for inappropriate sales in the private sector

The monotherapy supply-chain is centralised and vertically controlled by one large pharmaceutical commercial actor.   PSI Myanmar hopes and expects that it will succeed in maintaining, and even expanding, the company’s dominant position under the proposed intervention.  In the short term, this is certainly to be wished for.  In the longer term, the risk of this dominance is that price competition fails and the company’s market position allows them (and other market players) to increase margins to the detriment of patients.

1) PSI will set selling prices to different levels of the supply chain as part of distributor contracts. 

2) PSI will agree with distribution companies that it reserves the right to offer subsidised product to other distributors. PSI will also consider how they can quicken the process to provide the subsidised product to other distributors. This is necessary as the other distributors will be subject to checks and controls before they can access the subsidised product. One way of doing this could be to commence the checking process early.
3) As part of the monitoring of the project, PSI will commit to undertaking (and routinely updating) a competition assessment of the ACT market with the support of the DFID economist. This may inform a further response to this risk.
3

Negative environmental conditions

The risks and challenges associated with debilitating infrastructure, communications and weather patterns within Myanmar
Ensure continued attention to flexible project management, guided by local decision making on the ground
Increased financial resources and improved communication, including internet connectivity, would improve the Ministry of Health's ability to lead, coordinate and facilitate the work of multiple partners in malaria control

4

NGOs are operating on single year MOU agreements

Lengthy approval process leads to a risk of operating without a memorandum of understanding (MOU), resulting in friction with the government
Enact early engagement in MOU process (at least six to twelve months in advance) with constant follow up. 
5

Exchange rate fluctuation

The cost in proposal is in USD and DFID grant is in GBP.

The programme was budgeted in dollars. Over the past few months the US dollar has depreciated against the Kyat (local currency) by between 20-25%. 

PSI and DFID have to monitor the exchange rate impact on the programme intervention and take necessary actions.

The dollar:kyat exchange rate does not affect offshore costs, in particular the costs of drugs and commodities, but will have an impact on operations costs in country. 

6
Funding shortfall
The total cost of the proposal is US$34m but so far only US$24.5 has been secured (US$17.0m from DFID and US$7.5m from Gates) leaving a funding gap of US$9.5m. Any programme income will contribute towards the funding gap. 
The Gates Foundation are looking to increase their contribution in years 2012-14 and can be flexible with current funding to front load the programme so that it can start.  Alternative sources of funds will need to be explored at the earliest opportunity.
7

Breach of EU rules on aid to Burma.

The risk is that subsidised drugs are provided to a company on the EU sanctions list, or sold wholesale to armed groups including the Burmese military.

The same background checks carried out on the companies will be applied to any other company being considered for distributing subsidised ACTs.  

PSI will put in place safeguards against the bulk selling of subsidised ACT, especially to armed groups (including the Burmese military).   


	F. Results and Benefits Management

Milestones against indicators are set out in the programme logical framework, and the indicators are shown in the table below.  The programme team will monitor the progress on the achievements of these targets through regular meetings and progress & evaluation reports.

Indicator

Results

Baseline

Year 1

Year 2

Year 3

% target outlets with nationally approved and quality assured first-line ACT in stock at time of survey
0%

50%

90%

95%

% target outlets with no reported stock-out of nationally approved and quality assured first-line ACT lasting more than 1 week within the past 3 months

Na

TBD

TBD

TBD

% target outlets selling nationally approved, quality assured ACT at a price less than or equal to the cost of a typical dose of the most common artemisinin monotherapy at baseline

Na

85%

85%

85%

% target outlet providers that correctly state the recommended first line ACT treatment for uncomplicated malaria

TBD

TBD after baseline

TBD after baseline

TBD after baseline

Volumes of antimalarials sold/distributed to consumers in the past 7 days.  Volume data will be disaggregated by:

1) quality assured (QA) ACTs;

2) non-QA ACTs;

3) artemisinin monotherapies

4) non-artemisinin monotherapies.

ACT (0%)                     0 treatments/wk



AMT (42%) approx. 17,501 treatments/wk
ACT (23%) approx. 8,653 treatments/wk

AMT (23%) approx. 8,847 treatments/wk
ACT (40%) approx. 13,794 treatments/wk

AMT(5%) 

Approx 1,850 treatments/wk
ACT (36%) approx. 10,936 treatments/wk

AMT (0%)

0 treatments/wk
% target outlet providers who treat a "mystery client" with suspected malaria using a full course of ACT and providing instructions for correct use

0

35%

89%

90%

% target population (disaggregated by age and gender) who name a nationally approved and quality assured first-line ACT as the most effective treatment for malaria

TBD

 

 

70%

% target population (disaggregated by age and gender) who can correctly state the treatment regimen for a nationally approved and quality assured ACT

TBD

 

 

60%

% target population (disaggregated by age and gender) who can name a source where a nationally approved and quality assured first-line ACT can be purchased

TBD

 

 

80%

% target outlets with nationally approved and quality assured RDTs in stock at time of survey

0%

0%

5%

18%

% target outlet providers that correctly state the 5 key steps in conducting a rapid diagnostic test for malaria

0%

0%

5%

18%
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