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Abstract Southeast Asia is considered a regional hotspot for the emergence and
spread of antimicrobial resistance (AMR). A commonality across countries in the
region, particularly those with lower incomes such as Cambodia, Myanmar, Lao
PDR and Vietnam, is the high utilisation of private healthcare providers, often
unregulated, which may play a role in driving AMR. In this chapter we discuss chal-
lenges to the control of AMR in Southeast Asia, with a focus on the role of the pri-
vate sector. After providing an overview of the problem and current policy responses,
we consider ethical issues of equity and fairness that may arise from the implemen-
tation of established and proposed interventions.
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5.1 Diversity, Epidemiology and Surveillance Capacity

Southeast Asia is a loosely defined geographic region, whose configuration is vari-
able and depends on different political, institutional, and cultural perspectives. For
the purpose of this chapter, we refer to Southeast Asia as the ten member countries
of the Association of Southeast Asian Nations (ASEAN), that is, Brunei, Cambodia,
Indonesia, Lao PDR, Malaysia, Myanmar, the Philippines, Singapore, Thailand,
and Vietnam. As such, this region includes small, wealthy countries such as
Singapore (5.6 million population, US$ 52,960 per capita) and populous, lower
middle-income countries such as Indonesia (261.2 million population, 3570 US per
capita) (The World Bank 2017). It is also characterised by socio-cultural differences
and vast diversity in ecosystems including farming, natural habitats, and urbanisa-
tion. Although gaps remain in our understanding of AMR in Southeast Asia, avail-
able evidence indicates that this is an important and growing challenge (Cherau
et al. 2017). For example, studies have identified a high prevalence of antimicrobial
resistant infections in hospitalized paediatric populations in several regional coun-
tries (Al-Taiar et al. 2013; Stoesser et al. 2013; Turner et al. 2016). The Asian
Network for Surveillance of Resistant Pathogens (ANSORP) reported rates of
pneumococcal resistance to penicillin exceeding 50% in some contexts (Song et al.
1999) and that resistance had spread across the region. Resistance to enteric patho-
gens is becoming increasingly prominent (Coker et al. 2017), with studies in
Thailand and Cambodia identifying high Campylobacter coli and Campylobacter
Jjejuni rates of resistance to ciprofloxacin among isolate samples from children hos-
pitalized with acute diarrhoea (Bodhidatta et al. 2002; Meng et al. 2011). In terms
of respiratory infections, the World Health Organization (WHO) 2016 Global
Tuberculosis Report lists Myanmar, Indonesia, Thailand, Philippines, and Vietnam
among the 27 countries bearing the highest burden of multidrug resistant tuberculo-
sis in the world (WHO 2015). Drug-resistant malaria is also prevalent across the
region, including resistance of the malaria parasite P. falciparum to chloroquine,
sulfadoxine—pyrimethamine, and most recently, and of considerable concern, arte-
misinin ( WHO 2017). It is well documented that Western Cambodia, near the bor-
der with Thailand, has been an epicentre of antimalarial resistance since the 1950s
(Dondorp et al. 2010; Alam et al. 2011; Vinayak et al. 2010). Despite much docu-
mentation of resistance throughout the region (Ashley et al. 2014; Imwong et al.
2017), the full epidemiological profile of resistance to antimalarials in Southeast
Asia, as with AMR more broadly, is not known.

Fragmented surveillance systems and weak laboratory capacity remain major
barriers to acquiring quality surveillance data and information for AMR in the region,
especially in LMICs (Lee and Wakabayashi 2013). These barriers were echoed in
the findings of the Joint External Evaluation (JEE) (WHO 2016), a WHO-led pro-
cess to assess country capacity to prevent, detect, and respond to public health
threats. In Southeast Asia, JEEs have been conducted in Lao PDR, Vietnam, and
Cambodia. Vietnam and Cambodia, the only countries with public JEE reports at
present (Joint External Evaluation of the IHR Core Capacities of the Kingdom of



5 Antimicrobial Resistance and the Private Sector in Southeast Asia 71

Table 5.1 Joint external evaluation scoring for AMR Technical Area Indicator, Cambodia and
Vietnam (Joint External Evaluation Tool and Process Overview 2016; Joint External Evaluation of
the IHR Core Capacities of the Kingdom of Cambodia 2017; Joint External Evaluation of IHR
Core Capacities of Viet Nam 2017)

Surveillance of Healthcare associated | Antimicrobial
AMR infections caused by | infection prevention and | stewardship
detection AMR pathogens control programs activities
Cambodia | 3 2 2 2
Developed | Limited capacity Limited capacity Limited capacity
capacity
Vietnam |2 2 3 2
Limited Limited capacity Developed capacity Limited capacity
capacity

Cambodia 2017; Joint External Evaluation of IHR Core Capacities of Viet Nam
2017), reported limited capacity for surveillance of infections caused by AMR
pathogens and advocated improved stewardship to prevent inappropriate use of anti-
microbials (Table 5.1) (see also Chap. 23 in this book).

5.2 Private Health Services and AMR

The private sector is the dominant health care provider in many countries in the
region. For example, about 70% of Cambodian patients first seek treatment from the
private sector and private drug sellers are the preferred healthcare providers for the
majority of those who are ill (NIS Cambodia 2014). Across the region, out-of-
pocket payment is a common method to finance health care, despite good progress
toward universal health coverage in Thailand, Malaysia, Singapore, and Indonesia
(Van Minh et al. 2014). Out-of-pocket health expenditure as a percentage of total
health expenditure is more than 50% in Cambodia, Singapore, the Philippines, and
Myanmar (Table 5.2) (The World Bank 2017). A study including data from 47 coun-
tries indicated that out-of-pocket health expenditure was strongly correlated with
AMR in low-income countries, with the authors concluding that high demand for
the private sector may be related to higher AMR owing to heightened incentives
among private providers to overprescribe and less standardized quality assurance of
antimicrobials (Alsan et al. 2015).

Prior to discussing the role of private providers in AMR, it is important to briefly
describe the diversity of the private health sector in Southeast Asia and reasons for
its popularity. Broadly, private providers include persons operating outside of the
government-financed system, alone or in groups, to provide diagnosis, treatment or
advice to individuals for health-related concerns. In Southeast Asia, as in other
regions, the private sector includes a variety of providers, ranging from large private
hospitals, small clinics and pharmacies to road-side informal drug vendors and tra-
ditional healers (Khan 2016). The level of training varies greatly. Some private
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Table 5.2 Health sector expenditure indicators in ASEAN (The World Bank 2017)

Public health Out-of-pocket
Health expenditure as % | health expenditure
Population GDP expenditure as | of total health as % of total
(thousands), | (billions) | proportion of | expenditure, expenditure on
2016 2016 the GDP, 2014 | 2014 health, 2014
Brunei 423,196 11.4 2.7% 93.9% 6.0%
Cambodia | 15,762,370 20.0 5.6% 22.0% 95.2%
Indonesia | 261,115,456 |932.3 2.9% 37.8% 46.9%
Lao PDR 6,758,353 15.9 1.9% 50.5% 38.9%
Malaysia 31,187,265 | 296.4 4.1% 55.2% 35.3%
Myanmar | 52,885,223 67.4 2.3% 45.9% 50.7%
Philippines | 103,320,222 | 304.9 4.7% 32.3% 53.7%
Singapore 5,607,283 |297.0 4.9% 41.7% 54.8%
Thailand 68,863,514 | 406.8 4.1% 77.8% 11.9%
Vietnam 92,701,100 | 202.6 7.1% 54.1% 36.8%

practitioners have no training or claim to have qualifications that they do not have,
while others have several years of specialist training. In addition to allopathic
healthcare providers, there are alternative therapeutic approaches, which include
homeopathy and traditional healing. Private providers also vary in terms of the fees
charged. Some are highly priced and accessible only to a fraction of the population
while others are more accessible and may offer flexible payment arrangements.

Why do patients use the private sector? A recent systematic review comparing
the performance of private and public health-care systems in LMICs found that
patients’ preferences for private providers were related to shorter waiting times, bet-
ter hospitality, increased time spent with doctors, cleanliness of facilities, longer
and flexible opening times, personal attitude, and better availability of staff (Basu
et al. 2012). However, quality of care in terms of competence and adherence to
guidelines is often low (Morgan et al. 2017).

In terms of AMR specifically, over-prescribing or over-selling of antimicrobial
drugs by for-profit healthcare providers appears to be fairly common, although
inappropriate prescribing practices have also been reported in public hospitals and
health centres (Apisarnthanarak et al. 2008; Om et al. 2017; Yeung et al. 2011). A
large study of over 400 healthcare providers including drug shops, private clinics
and hospitals in Vietnam found that 79% would dispense antibiotics for common
colds with fever and only 19% had knowledge of antibiotic prescribing according to
national guidelines (Hoa et al. 2009). Drug sellers were more likely to dispense
antibiotics inappropriately than other types of healthcare providers in this study.
Other studies in the region have shown that, among drugs sold, antimicrobials are
very common as they are reported to be the most profit-generating (Gollogly 2002;
Chuc and Tomson 1999).

Drug quality is also a problem in the region. There is evidence from Cambodia,
particularly on antimalarial drugs (Novotny et al. 2016), and from neighbouring
countries such as Vietnam, that unregulated drug shops often sell poor-quality
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medications. According to the WHO, substandard drugs are products whose compo-
sition and ingredients do not meet the correct scientific specifications (WHO 2003).
This could be due to inappropriate storage at high temperature and humidity or poor
quality assurance during the manufacturing process. Both of these conditions are
more likely to occur in less-developed countries. Counterfeit drugs are considered a
subset of substandard drugs that are deliberately and fraudulently mislabelled with
respect to identity and/or source. Antibiotics and antimalarials are at particular risk
of targeting by counterfeiters and drug manufacturers that use poor practices owing
to large volumes of sales, their relatively low production cost, and the challenges
met by regulatory mechanisms and their enforcement. In 2013, a multi-governmental
investigation across Cambodia, Indonesia, Lao PDR, Myanmar, Thailand, and
Vietnam found that nearly one third of both antimalarials and antibiotics were of
poor quality and potentially counterfeited (Weraphong et al. 2013). Similarly, a
2004 cross-sectional survey of pharmacies and drug shops in Myanmar found an
“alarming high proportion” of counterfeit artesunate (Dondorp et al. 2004), although
arecent survey provides encouraging evidence that the quality of artemisinin-based
combination therapies has improved (Yeung et al. 2015).

As noted earlier, this chapter focuses on the use of antimicrobials in human
health. But the use in animals is also important, and is a major contributor to AMR
globally (Nhung et al. 2015), as further discussed in Chaps. 7 and 18. Subtherapeutic
use of antibiotics in livestock for growth promotion or prophylaxis is of particular
concern, as the low doses used can lead to the emergence of drug resistance (Van
Boeckel et al. 2015). While there are regulations around the use of growth promot-
ers in Europe and America, the use of antibiotics by unregulated veterinarians and
drug sellers in Southeast Asia is poorly understood. Multiple studies in the region
do, however, indicate a high prevalence of confirmed resistance to ciprofloxacin,
and gentamicin, and of particular concern, colistin among E. coli isolates in pig and
chicken farms (Nhung et al. 2015, 2016; Nguyen et al. 2015, 2016). Colistin is one
of the last line of drugs available for treating multidrug resistant Gram-negative
pathogens in humans.

5.3 Policy Challenges in Tackling AMR

Most governments in Southeast Asia have recognised the dangers of AMR and
taken action to control the use of antimicrobials through policy making, legal provi-
sions, and program implementation. Legal frameworks to regulate the pharmaceuti-
cal supply chain have been improved in many countries, providing stronger legal
bases to counter the problem of substandard medicines and poor management prac-
tices (Lamy and Liverani 2015). Operational capacities of drug regulatory authori-
ties have also increased, leading to more effective quality control, closure of
unlicensed businesses and a crackdown of the trade in counterfeit medicines, with
major enforcement operations being conducted throughout the Mekong region
(Interpol 2015). Further, new laws have been introduced to regulate drug sellers,
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particularly for antimalarial medications, although provisions are variable across
regional countries. In Thailand, for example, the sale of antimalarial medications in
the private sector is banned since 1995, but in other countries regulations are less
stringent. In Myanmar, there is no prohibition, while in Lao PDR, the ban applies
only to grocery stores, general retailers and itinerant vendors (Akulayi et al. 2017).

Despite increasing commitment, the control of AMR remains a major policy
challenge in Southeast Asia, particularly in relation to the sale and use of antibiotics.
In Thailand, for example, pharmacists can dispense antibiotics without prescription,
leaving more room to profit-motivated sale (Apisarnthanarak et al. 2008;
Saengcharoen and Lerkiatbundit 2010). In 2007, the “Antibiotic Smart Use” pro-
gramme was piloted in community health centres and hospitals to reduce unneces-
sary prescription of antibiotics for respiratory infections, diarrhoea, and simple
wounds. Based on promotional material and performance-based incentives, this
programme was subsequently scaled up nationwide and described as a workable
model to improve the rational use of antibiotics in Thailand (Akulayi et al. 2017).
However, efforts to engage private pharmacies have been less effective (Chalker
et al. 2005). In other countries, such as Vietnam and Indonesia, regulations on pre-
scribing and dispensing of antibiotics are more restrictive, but enforcement has been
difficult to achieve due to either lack of resources, weak sanctions, or challenges in
monitoring compliance in highly diversified markets (Nga et al. 2014; Widayati
etal. 2011; Mao et al. 2015). Antimicrobial use is particularly difficult to control in
remote rural areas, where access to public health services is more limited, patients
tend to self-medicate, and medicines of dubious origin are more likely to be avail-
able in road stalls and other informal outlets (Lon et al. 2006; Hadi et al. 2010; Om
et al. 2017).

In general, AMR is a complex, multi-dimensional health issue which requires a
comprehensive multi-sector policy approach, able to tackle structural drivers and
determinants across human and animal health sectors. However, policy develop-
ment and program implementation have often targeted particular diseases, espe-
cially in LMICs where donors have prioritised vertical health programmes. In
Cambodia, for example, innovative social marketing schemes have been introduced
to improve access to good-quality antimalarials in the private sector and control of
pharmaceutical drivers of drug resistance, such as the use of artemisinin monothera-
pies (Yeung et al. 2011; Yamey et al. 2012). As in other countries, however, no
comprehensive policy response to promote the responsible use of medicines has
been developed to date. Professional development, supervision, and behaviour
change activities are driven by vertical disease programmes as well as the systems
for the collection, analysis, and dissemination of surveillance data on antimicrobial
resistance. Engagement with the agricultural sector has also been relatively weak in
many countries, with gaps in legal provisions and operational capacities to regulate
and monitor antibiotic use for animal health prophylaxis and growth promotion
(Archawakulathep et al. 2014). Further challenges result from the diversity of the
livestock sector in Southeast Asia. While supervision is more feasible in large
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production units, there is less or no control of antibiotic use in smallholders and
contracted farmers (Om and McLaws 2016).

In recognition of these challenges and the need for a more comprehensive policy
approach, action plans on AMR have been adopted in Cambodia, Indonesia, the
Philippines, Thailand, and Vietnam, while the Lao PDR, Malaysia and Singapore
are currently developing their national plans (Cheng 2016). In line with WHO
global guidelines (WHO 2015), these plans have been informed by One Health
approaches and a commitment to strengthening cooperative arrangements across
sectors and national authorities. To this end, inter-ministerial and inter-agency com-
mittees have been established to guide policy implementation and monitor progress.
Since these plans have been adopted only recently, it is too early to assess outcomes
and their value in promoting more effective responses to AMR. However, it is
expected that the achievement of the stated policy and governance goals will require
a significant increase in resource allocation, which may be challenging to achieve in
LMICs. Further, as in other contexts, the divisive forces of institutional mandates
and professional interests are likely to counteract the imperative of multi-sectoral
cooperation, requiring political will at the highest level of policymaking. Finally, as
we will see below, achieving a good balance between access to antimicrobials, as
well as other vital resources for human and animal health, and curbing inappropriate
use and excess is arguably one the most important challenges ahead (Das and Horton
2017), posing key ethical questions about policy choices in the short and the
long term.

5.4 Ethical Issues

The challenges to controlling the emergence of AMR in Southeast Asia are multi-
sectoral and complex, requiring policies that can address the diverse range of con-
tributing factors, including behaviour and practices, gaps in health service provision
and regulations, and macro- and micro-economic drivers in the antimicrobial supply
chain and market at the national, regional, and global level. In the process, particular
attention should be given to the private health sector and food production systems,
as these are arguably the largest channels for the distribution, sale, and use of a wide
range of antimicrobials in many regional countries. Yet policy and planning in this
area is problematic. In addition to governance challenges noted above, policy
options to control AMR in the private sector raise ethical issues of equity and fair-
ness, which have been recognised only recently in research and policy communities
(Heyman et al. 2014; Littmann and Viens 2015). While a reduction of antibiotics
use is necessary to avert the potentially disastrous impact of future drug-resistant
pandemics, a single focus on this policy goal may result in undesirable conse-
quences in the short term, particularly in relation to equitable access to essential
goods and services, as we discuss below.
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Access to Health Services Informal providers account for a significant fraction of
diagnosis and treatment services in parts of Southeast Asia, raising concerns about
the quality of care and their role in driving AMR. Efforts are being made in some
countries to ban unlicensed practitioners. However, “village doctors” and other
informal providers may be the only accessible source of primary care in some areas,
particularly in remote rural communities where public health facilities are hard to
reach and other options are not available. In such contexts, regulatory enforcement
may be necessary to control potentially harmful practices and key drivers of AMR,
but may also reduce access to care where it is needed most. Engagement with the
informal sector, including training and supervision programmes, might be a solu-
tion to this problem. Yet informal providers have weak legitimacy in relation to the
formal health system. The implicit recognition of unqualified providers as legiti-
mate health workers might be challenging if conducted or sanctioned by govern-
ment agencies and is likely to face strong opposition from established professional
categories. On the other hand, informal providers may be reluctant to participate in
projects with public health authorities for fear of being exposed (Khan et al. 2015).

Access to Medicines Policy and regulations on prescription and dispensing of
antimicrobials raise similar concerns (see also Chap. 24 in this book). Since 1998,
the WHO has urged Member States to “prohibit the dispensing of antimicrobials
without the prescription of a qualified health care professional” and to strengthen
legislation “to prevent the sale of antibiotics on the informal market” (WHO 1998).
In many countries, however, the government health system or other authorised sup-
pliers might not be able to reach all population groups or gaps may exist in their
ability to meet the demand for antimicrobials. In Cambodia and Lao PDR, for
example, health volunteers have been appointed in remote communities to diagnose
suspected malaria cases by using rapid diagnostic tests, administer subsidised
artemisinin-based combination therapy (ACT), and refer severe patients to the near-
est public health facility (Liverani et al. 2017; Alum et al. 2017). These programmes
have been successful in improving adherence to malaria policy and treatment where
other health services are either lacking or inadequate. However, informal drug out-
lets and grocery stores remain the only accessible and affordable suppliers of medi-
cines in some areas or for some hard-to-reach groups such as mobile and migrant
workers. In addition, stronger quality control and higher standards are likely to
increase the cost of medicines, making them less affordable to the poor. While sub-
sidization of particular categories of antimicrobials, such as anti-malarial and anti-
tuberculosis treatments, has been implemented with good results (Novotny et al.
2016; Hill and Mao 2007), this approach might not be feasible for mass-market
drugs such as antibiotics.

Access to Food As noted earlier, evidence indicates that the use of antibiotics in
the livestock sector is an important driver of AMR (Witte 1998). Thus, it is sug-
gested that this practice should be reduced or banned outright. However, it is also
known that regulatory restrictions may have significant economic effects on
farmers, as the use of antibiotics allows larger numbers of healthy animals to be
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maintained with lower cost to the producer (National Research Council 1999).
Further, the effects of restrictions or bans are likely to be unequally distributed
across livestock production systems. While large companies and production units
may replace antibiotics with other disease prevention practices and veterinary ser-
vices, smallholders may not be able to do so, bearing higher cost of regulatory
change. Finally, more stringent regulations raise concerns of fairness and equity in
access to food. Low and sub-therapeutic use of antibiotics contributes to growth
promotion and improved feed efficiency, resulting in lower costs of meat and eggs
(National Research Council 1999). While the effect of reduced antibiotics use on
the price of meat products is difficult to gauge with precision, organic foods are
generally more expensive and therefore less affordable to lower income groups
(Chander et al. 2011). As Littman (Littmann and Viens 2015) pointed out, “these
considerations do not appear to weigh heavily enough to justify the continuation of
current practices”; however, we should recognise, “who will be disadvantaged by
proposed policy changes, and discuss what kind of subsidy or compensation may be
warranted”.

5.5 Conclusion

In conclusion, AMR is a complex problem that extends far beyond the technical
challenge of reducing or improving the use of antimicrobials, as interventions are
likely to have externalities on other important issues for human well-being and live-
lihood. Thus, in Southeast Asia as in other contexts, policy and planning in this area,
and modelling and pilot exercises that provide evidence, will need to incorporate a
wide range of issues and a calculation of costs and benefits to individuals, enter-
prises, and across the whole of society. This will likely require us to find a difficult
balance between the urgent need to address the rising challenge of AMR while
addressing the moral obligations to broad public health benefits and limiting eco-
nomic hardship. And all of this within complex social and political environments.
Simple solutions are likely to induce undesirable, and perhaps unforeseen,
consequences.
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