Additional File 3. Country case study narratives

[bookmark: _Toc403747592][bookmark: _Toc406500201][bookmark: _Toc407209064]The following case studies examine the approaches used by countries in Southeast Asia and Southern Africa, represented by two malaria-eliminating (Swaziland and Vietnam) and four neighboring countries that either have sub-national elimination goals or are part of regional networks with elimination goals (Cambodia, Mozambique, Myanmar and Zambia), to engage the private sector in malaria surveillance and describe the successes and challenges of these strategies.  
Southeast Asia
Vietnam
Vietnam has reduced its malaria burden significantly and consistently in the last decade. In 2013, there were estimated 35,406 cases of malaria in the country, which is less than half the number of cases in 2006 [1]. In contrast, malaria deaths went up to six in 2013 compared to zero deaths in the previous year [1].
 
While the public sector provides most institutional and specialty care in the country (e.g., birth delivery services) [2,3], the private sector delivers over 60% of all outpatient care, particularly for young children [4–6]. In some areas, the number of private providers, including pharmacies and drug vendors, is double that of public providers and facilities [7]. For diseases such as tuberculosis (TB), as many as 80% of individuals use the private sector for care [8], and among patients who are diagnosed with TB in the public sector, approximately 50% of them first sought care from a private provider [9,10].

The Malaria Information System or other parallel reporting systems in Vietnam currently does not collect data from the private sector [11,12], thus it is unclear what proportion of malaria cases present to private facilities. Despite the poor integration of the private sector in disease surveillance, Vietnam has a number of successful public-private partnerships (PPPs) to improve access to essential health services and commodities that may serve as a good foundation for better private sector engagement for malaria. For example, Vietnam has addressed a projected $45 million contraceptive budget shortfall by embracing a total market approach for contraceptives [13]. This entails the national government working closely with private sector stakeholders to understand market demand and manage targeting of resources and supplies. Additionally, the creation of a multi-sectoral group, which includes the commercial sector, to oversee the monitoring and evaluation of the contraceptive market will be critical to meet changing market demands [13]. Demonstrating success in meeting demand across the public and private sectors would be of particular interest for malaria programs.

Vietnam also has implemented PPPs for TB care, which has been shown to improve case detection of new smear-positive cases but has met with mixed success in terms of treatment outcomes [14–16].

Population Services International (PSI) Vietnam is using social franchising strategies to improve the access and quality of health services, as well as reporting. Under the brand name “Good Health, Great Life,” 150 private clinics are franchised in four provinces and have a contractual agreement to uphold franchise standards, including maintaining national critical health services, reporting monthly results and participating in trainings and meetings [17]. Private clinics benefit by being able to promote the quality brand and receiving additional trainings. The government benefits by having private providers comply with national guidelines for health services and reporting. While none of the social franchise programs in Vietnam currently provide malaria testing and treatment, organizations like PSI Vietnam are consulting with the National Malaria Control Program (NMCP) to understand how they can apply their core competencies in behavior change communication (BCC), product marketing and social franchising to improve malaria control efforts, including improved surveillance within the private sector.
	
Cambodia
Cambodia has made significant gains in reducing malaria morbidity and mortality. In 2013, 24,130 presumed and confirmed malaria cases were reported, along with 12 malaria deaths [1]. Compared to figures from 2012, malaria cases in Cambodia have been reduced by more than half and malaria deaths reduced by more than two thirds.
	
The primary source of healthcare in Cambodia is the private sector, constituting an estimated 80% of all health treatment. Private pharmacies are often the first point of contact for the majority of ill individuals [18,19]. Approximately 70% of malaria patients reported seeking treatment in the private sector, and approximately 75% of antimalarials in the country are provided by the private sector [20]. The private sector, which is largely unregulated in Cambodia, includes both registered providers (pharmacists, doctors and nurses) and unregistered providers (drug sellers and itinerant vendors) in addition to small and large private companies such as agriculture and construction enterprises that provide health services to their workers. 

Local village vendors are the most common source of malaria drugs, followed by private health workers and public health facilities. The National Center for Parasitology, Entomology and Malaria Control (CNM), has increased efforts to regulate and monitor private drug sellers in order to contain Plasmodium falciparum artemisinin resistance, which was first documented in the country [21]. As part of the regulation efforts, CNM has created a bureau dedicated to ensuring that providers are registered and to increasing enforcement of non-registered providers selling medicines including artemisinin monotherapies (AMTs). The Cambodian government, with support from the U.S. government, has been effective in regulating illegal outlets selling antimalarials by closing the number of outlets by 65% between 2009 and 2010 from 1,081 to 379, respectively [22]. Additionally, the Department of Drug and Food within the Ministry of Health (MOH) has drug inspection police who monitor private pharmacies on a regular basis and sample malaria drugs in both the public and private sectors to ensure quality of antimalarials and prevent the sale of AMTs [23]. 
	
Evidence generated by ACTwatch outlet surveys has supported decision-making in Cambodia with regards to drug policy and strategies for drug implementation and scale-up, including engagement with the private sector [24]. For example, in an effort to shift the private sector towards more formal regulated outlets, the proportion of unregulated private sector antimalarial-stocking outlets was reduced from 70% to 43% between 2009 and 2013 [25]. This experience was useful for Cambodia to understand private sector market composition over time, and can be applied in other settings to monitor policy change effects.

Cambodia was the first country to pilot and scale up the provision of subsidized artemisinin combination therapies (ACTs) in the private sector. PSI has provided malaria services through the private sector in Cambodia since 2003. This includes distributing and subsidizing malaria rapid diagnostic tests (RDTs) and Malarine, a prepackaged ACT (artesunate plus mefloquine), which accounts for as much as 48% of the market share for antimalarial drugs in some regions [25,26]. This experience has demonstrated that routine interaction and trainings with the private providers must be included to develop relationships and assure provider use. Despite this success, a challenge will be to identify the appropriate financial incentives and training program to achieve the desired provider and consumer behaviors for diagnosis and quality treatment, particularly in the face of a declining malaria caseload [27]. 

In Cambodia, as elsewhere, tracking patients that visit private providers is difficult, and many are lost to follow up. To address this, a short message service (SMS) alert system was implemented for village malaria workers, CNM and its partners including Malaria Consortium and other groups. This public-private mix (PPM) project aims to train private providers on appropriate diagnosis, treatment and referral procedures [28]. Targeting areas with the highest risk of drug resistance, the pilot referral system was implemented with more than 100 private providers to give a more accurate picture of the malaria burden and avoid duplication of registered cases in the public sector. If a private provider at a private clinic suspects a malaria case, he/she can SMS message the referral slip number and patient’s phone number to the database. When the patient arrives at the public clinic, their referral information has already been captured in the database and can be matched to the original private clinic referral. This allows the CNM to account for patients at public facilities by tracking referrals to estimate caseload and track commodities by matching diagnostics to treatment. Early results indicate that 65% (104 of 160) of referrals reached the public sector [29]. Only non-financial incentives such as trainings and completion certificates were provided to the private providers and may have contributed to fewer referrals overall based on expected caseload. The SMS referral system is an innovative way to enable private providers to participate in patient care while adhering to national guidelines. Partnering with telecommunication companies was a key component to ensure that all SMS messages were sent free of charge. Despite the success of this system, challenges remain, including not knowing whether all patients visiting the private providers and needing to be referred actually have been. Additionally, the referral system does not capture patients visiting providers that are not in the referral network. 
	
To strengthen the linkages between the private and public health sectors and thereby improve health outcomes, the CNM commissioned PATH to develop a PPM model in two Cambodian provinces [30]. The PATH PPM aimed to build partnerships and linkages between the public and private sectors to improve coordination and reporting. The project implemented regularly scheduled meetings between these two stakeholders to discuss the benefits and challenges experienced by private providers, particularly those are unregistered and informal which provide malaria services. Additionally, more than 250 private providers were trained on appropriate malaria diagnosis, treatment and referrals. Through this collaboration, trust between the public and private sectors has been established to facilitate improved communication.
	
[bookmark: _Toc403747595][bookmark: _Toc406500204][bookmark: _Toc407209067]Myanmar
More than 50% of malaria cases and about 75% of malaria deaths in the Greater Mekong Subregion occur in Myanmar [31,32]. In 2013, 333,871 presumed and confirmed malaria cases were reported in the country, along with 236 malaria deaths [1].
  	
It is estimated that roughly 80% of all care in Myanmar is provided by private providers which include physicians, midwives, traditional healers and health facilities run by faith-based organizations and nongovernmental organizations (NGOs) [33,34]. While the public system in Myanmar is highly structured and provides most of the specialty and inpatient care, private providers are the largest source of ambulatory care in the country and includes reproductive health services and infectious disease diagnostics and treatment [33–36]. While there have been conflicting findings about the relative contributions of the public and private sectors in overall malaria testing and treatment in Myanmar, an ACTwatch survey conducted in 2012 concluded that private clinics and retail outlets are a more common source of antimalarials than the public sector [37,38].

Myanmar has one of the most active social franchising programs globally through the work of PSI, who has emerged as one of the largest providers of healthcare services and products in the country [39]. PSI manages two private provider networks in Myanmar that provide primary care, family planning and reproductive health commodities and services and malaria diagnostic and treatment services, among others [40]. Sun Quality Health (SQH) is composed of physicians and advanced health professionals and serves primarily urban and peri-urban populations [41,42]. Sun Primary Health (SPH) is composed of lower level health professionals such as midwives [41]. In 2013, over 3,300 private providers were registered in these two networks [43]. SQH and SPH contribute significantly to malaria diagnostics and treatment in Myanmar. In 2013 alone, these two networks tested approximately 350,000 suspected malaria cases and treated approximately 50,000 confirmed cases [39].

As part of the Myanmar Artemisinin Resistance Containment (MARC) project funded by the Three Diseases Fund and led by the MOH, the Myanmar Medical Association (MMA) has procured RDTs and rolled out their use, conducted mobile visits to reach at-risk populations, trained village health workers who conduct community-based malaria control and recruited general practitioners to several townships previously without providers [44–46]. MMA, which boasts a membership of over 17,000 registered medical providers, also provides training and refresher programs to its members on current malaria treatment guidelines [47]. MMA is also working with Malaria Consortium and other partners to roll out integrated vector management and BCC interventions in pilot communities [48].
 
A key component of MARC is the Artemisinin Monotherapy Replacement (AMTR) project co-funded by the Bill & Melinda Gates Foundation and the U.K. Department for International Development and implemented by PSI. Initiated in 2011, AMTR aimed to replace oral AMT sold in the private sector with quality-assured ACT (QAACT) [49,50]. This was achieved by working with two licensed drug distribution companies in Myanmar, AA Pharmaceuticals and PolyGold, to halt the importation of AMT and implement a nationwide ban on AMT sales. These distributors were then given access to subsidized QAACT (artemether lumefantrine), and as of November 2014, over 1.3 million QAACTs have been sold to these two distributors (White et al. 2014). PSI also conducted medical detailing to private pharmacies, itinerant drug vendors and general retailers by sending promoters to explain the importance of QAACTs and encourage its use in fever case management. Collectively these drug sellers provide 21% of initial fever treatment, 15.7% of treatment for malaria diagnoses and 13% of all antimalarials in Myanmar [38]. Through a public communication campaign, consumers were also educated about QAACTs to increase demand. The campaign focused on the pandoma logo, the quality-assurance seal used on ACTs approved by the WHO and the government. As of June 2013, AMTR has increased the availability of ACTs to 63% from 27% in 2012 among private drug outlets [51]. Additionally, the market share of ACTs has increased relative to AMTs. After nine months of AMTR implementation, over 73% of all antimalarial drugs sold in the pilot townships were ACTs [51]. As part of the second phase of the project, PSI is planning to introduce RDTs to the private sector and improve the rational use of QAACTs [52].

Myanmar is also another example of a country with active engagement with private industries such as palm oil and rubber plantations, prawn farms, gold panning and gem mining, all of which employ a significant number of mobile laborers, a group that is at higher risk of contracting malaria [36,53]. The NMCP assists these companies and provides technical guidance on developing their diagnostic and treatment services, BCC interventions and prevention strategies for malaria among their workers. In return, the NMCP seeks malaria surveillance data from these private companies, although it remains unclear if case reporting already takes place on a regular basis [36]. 

Challenges with fully engaging the private sector remain, however. NGOs and private providers are not formally integrated in the national health management information system (HMIS), although efforts to change this are underway [36]. In 2011, a new case reporting system was adopted by the NMCP which utilized a new form that NGOs were mandated to use [54]. The NMCP is now developing guidelines and tools, including mobile health solutions, to standardize case data reporting among public and private health workers at every township and to facilitate rapid and complete reporting [55]. PSI has also mapped over 10,000 drug outlets in pilot townships where it aims to roll out the use of District Health Information Software 2 through mobile technology for routine data collection, entry and reporting. This project will be rolled out in select townships in eastern Myanmar in 2015 and scaled up the following year.
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Swaziland	
Malaria in the Kingdom of Swaziland has declined significantly in the past decade, from 4,005 cases in 2001 to 369 in 2012 [56,57]. Only the eastern half of the country is receptive to malaria, and the NMCP attempts to follow-up every case detected in the receptive area and conduct reactive case detection. 

In Swaziland, the private sector consists of hospitals, private, industry and NGO clinics, and pharmacies and comprises approximately 10–15% of Swaziland’s health sector. One hundred and twenty-eight private facilities were identified in a service availability mapping evaluation in 2013, and 93 of these facilities were identified as offering any malaria services [58].

The majority of malaria patients in Swaziland use public health facilities where they receive an RDT and are prescribed ACTs. Following a positive RDT, the MOH mandates that all health providers, both public and private, report the case to the immediate disease notification system (IDNS) by phone within 24 hours, a system developed and managed by the NMCP with support from the Clinton Health Access Initiative (CHAI) [56]. In 2013, the NMCP and CHAI worked together to assess capacity, barriers and incentives for engaging private sector health providers in malaria case management and reporting into the IDNS [58]. Through this process the NMCP learned that while the private sector is eager to participate in more effective surveillance for malaria elimination, the lack of knowledge about how to effectively engage with the MOH and report in a systematic manner is an obstacle to effective inclusion. While the majority of providers reported to the monthly HMIS system, only half reported to the IDNS. Most private sector representatives were not familiar with the IDNS, and many were unaware that the purpose of reporting a case is to trigger a community-level investigation. As a result, the NMCP now visits private health facilities monthly to offer one-hour malaria trainings that better fit the schedules of those facilities [58], and members of the private sector are instructed to report malaria cases to the IDNS in the same manner as public health facilities. This includes sugar plantations, which now report cases to the IDNS, and receive trainings on malaria elimination strategies, national case management and surveillance guidelines. In addition, as a result of discussions between the NMCP and private sector representatives, the NMCP provides RDTs and ACTs to private facilities free of charge and NMCP program officers make regular visits to private providers to address difficulties with reporting. 

In the Swaziland context, it has been essential for the MOH and private sector to sit together, discuss their needs and capacities and for the MOH to change the way they do some things (e.g., give trainings) rather than mandate that the private sector participate in the existing system. Challenges remain in that a bill governing private health facilities does not exist, so that the MOH has limited authority to sanction facilities that refuse to report, and there is no method in place to incentivize reporting. Additionally, there are no specific guidelines for engaging the private sector, and decisions are made according to the needs of each health facility.

Mozambique 
In 2013, there were over 3.9 million presumed and confirmed malaria cases and over 2,900 malaria deaths in Mozambique. Compared to 2007, Mozambique has reduced its malaria cases by almost 40% while malaria deaths have increased by almost 70% [1].

The private healthcare sector in Mozambique is relatively small, primarily comprised of health facilities operated by private industry and private pharmacies that sell RDTs but not ACTs. Many privately owned health facilities are funded by donors who choose to channel funding into NGO-run health facilities rather than the public sector [59]. Currently, there are no regulations that mandate private sector participation in the national surveillance system, although malaria is a reportable disease. In addition, there are no existing channels for private sector health facilities to report malaria data routinely. 

Private industry healthcare is the most successful example of private sector activities in Mozambique. Some coal mining and natural gas companies provide healthcare to their workers, including malaria prevention, testing and treatment. As they have a vested interest in keeping their employees healthy, these companies engage in malaria surveillance and treatment—including tracking malaria commodities and cases—and conduct parasitemia or baseline studies, the results of which have been shared with the Ministério da Saúde (MISAU, Mozambique’s MOH).  

A significant challenge to engaging the private sector in Mozambique as shared by one key informant is the political and financial influence of private companies within the country, which may make the government hesitant to ask for or mandate reporting. Though uncommon, another challenge to engaging the private sector is the conflict that sometimes exist between the aims of the private company implementing corporate social responsibility projects and the aims of MISAU’s strategic plan for malaria [59]. 

While Mozambique is at the beginning stages of engaging the private sector in malaria surveillance, the potential inclusion of this work in the national strategic plan is encouraging. Given the challenges faced by Mozambique’s public health facilities, including frequent commodity stockouts and lack of electricity and running water, involvement of the private sector could significantly increase access to quality health services [60,61]. Additionally, one company’s partnership with an NGO currently working on malaria in the country is a promising example of engaging in corporate social responsibility projects for malaria by relying on NGOs with local experience and existing relationships with the NMCP.
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Zambia remains a high malaria burden country but has the ambitious goal to achieve elimination by 2030. In 2013, over 5.4 million cases of presumed and confirmed malaria cases were reported, along with 3,548 malaria related deaths [1]. 

Zambia’s healthcare system is comprised of a decentralized public health system and the private sector. The public health system is managed by the MOH and serves as the main provider of healthcare services. A significant number of public health facilities, however, are run by Churches Health Association of Zambia (CHAZ), an association formed in 1970 by 16 Catholic and Protestant groups [62]. CHAZ is funded largely by the MOH and provides approximately 35% of healthcare services in Zambia [62,63]. 
	
The private sector—comprised of for-profit hospitals and clinics, employer-owned and NGO-based health facilities, pharmacies, drug stores and general retailers or shops—is a less significant source of healthcare in Zambia. In 2009, there were only 432 registered private medical providers in the country and only 14% of the 1,882 formal healthcare facilities were privately owned and operated in 2010 [64,65]. Private providers however deliver antenatal, child and maternal care, HIV/AIDS prevention and treatment, contraception commodities and services and immunizations to many Zambians [66–68], and evidence suggests that compared to the public sector, the private sector provides equal or greater quality care [69].

The latest ACTwatch survey found that across all age groups, the majority of Zambians first utilize the public sector for advice or treatment of fevers [70], and it is the primary source of diagnosis for fevers and antimalarials. Less than a quarter of Zambians seek care for fever in the private sector, as a result they are a less significant source of fever diagnoses and antimalarials [70]. 

Despite the less central role that the private sector plays in the Zambian health system, several efforts have been made to integrate them into national disease programs or expand their reach in the communities they operate. For example, the Zambia Access to ACTs Initiative (ZAAI) funded by U.K. Department of International Development and the World Bank was implemented in 2011 to explore the regulation of private drug shops in rural and remote areas [71]. Subsidized ACTs and RDTs were sold to wholesalers and distributed to accredited private drug sellers in pilot districts through normal distribution channels. After the 10-month pilot study, 50 health shops were accredited, more than 22,430 people were tested for malaria and over 7,764 people were treated with effective antimalarials [72]. Access to and affordability of ACTs in the private sector increased, as well as the diagnostic capacity of drug sellers, and the use of ineffective antimalarials decreased. Additionally, it was found that care-seeking for children in public and private facilities increased among pilot districts compared to control districts [73]. 

Because the provision of subsidized commodities was tied to record keeping, most drug shops maintained records of the number of ACTs they dispensed and the results of the RDTs used. These records were accessible to district health officers, but it is unclear if they routinely collected or used this data. Similar drug shop accreditation programs such as the accredited drug dispensing outlets in Tanzania also incorporated guidelines for improved record keeping on drug consumption quantities, patient-related data, adverse drug reactions and product losses due to drug expiry [74–76]. These efforts were shown to be effective although the data were never communicated to any health authority [77].
	
Recognizing both the success of ZAAI and the limitations of current regulations, the Pharmaceutical Regulatory Authority (PRA) in Zambia proposed amendments to the 2004 pharmaceutical law [73]. In 2013, the Medicines and Allied Substances Act was passed by the Zambian Parliament that allows the PRA (which has been renamed to the Zambian Medicines Regulatory Authority) to register and issue licenses to health shops, allowing these sellers to stock and sell drugs from a prescribed list including ACTs [78]. This change will help increase access to quality-assured RDTs and ACTs in areas where health shops operate but will pose a new challenge for malaria surveillance.

Private companies have historically played a large role in malaria control. A recent assessment of the impact made by the prevention and control programs of three private companies in Zambia (i.e., Zambia Sugar Plc, Mopani Copper Mines Plc and Konkola Copper Mines Plc) which implemented indoor residual spraying, distributed insecticide treated nets, and conducted on-site case management, found that from 2000-2009, annual malaria cases decreased by 94% and over 108,000 malaria episodes and 300 deaths were averted in the areas they work [79]. In addition, malaria-related workdays lost and healthcare spending decreased by 94% and 76% respectively. To build on the successes of these companies, engagement with the Zambia Association of Chambers of Commerce and Industry is underway to expand malaria control efforts to other sectors [80]. However, experts caution that financial support from private companies for malaria prevention and treatment activities may wane once malaria becomes an uncommon disease [81]. 

Integrating private sector actors into malaria surveillance systems remains a challenge. The national HMIS, as well as the newer District Health Information System, routinely receive data from public facilities and large private hospitals but excludes many smaller private clinics and health facilities, pharmacies and shops [80,82]. Generally, private sector reporting in Zambia is poor and there is currently no legislation that requires private providers to report case data to the national government [82].



Acronyms

ACT – Artemisinin combination therapy
AMT – Atemisinin monotherapies
AMTR – Artemisinin Monotherapy Replacement
BCC – Behavior change communication
CHAI – Clinton Health Access Initiative
CHAZ – Churches Health Association of Zambia
CNM – National Center for Parasitology, Entomology and Malaria Control
HMIS – Health management information system
IDNS – Immediate disease notification system
MARC – Myanmar Artemisinin Resistance Containment
MISAU – Ministério da Saúde
MMA – Myanmar Medical Association
[bookmark: _GoBack]MOH – Ministry of Health
NGO – Nongovernmental organization
NMCP – National Malaria Control Program
PRA – Pharmaceutical Regulatory Authority
PPM – Public-private mix
PPP – Public-private partnership
PSI – Population Services International
QAACT – Quality-assured artemisinin combination therapy
RDT – Rapid diagnostic test
SMS – Short message service
SQH – Sun Quality Health
SPH – Sun Primary Health 
TB – Tuberculosis
ZAAI – Zambia Access to ACTs Initiative
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