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EXECUTIVE SUMMARY

Malaysia has recorded a cumulative total of over 98,000 persons infected with HIV by the end of
2012. The number of recorded cases of HIV infection in Malaysia is highest among people who inject
drugs (PWID) which constitutes 67 per cent of the total cumulative cases. In the effort to mitigate the
HIV transmission among PWID, the government of Malaysia initiated harm reduction programme
comprising the Needle Syringe Programme (NSP) and Methadone Maintenance Therapy (MMT) in
2006. Since its inception as a National Pilot Project in 2006, the funding for the programmes has
gradually been increased to increase the coverage of these programmes. During the phase of the harm
reduction programme, the NSP was carried out by non-governmental organisations affiliated with the
Malaysian AIDS Council whilst the MMT was provided by medical practitioners in the public and
private health sectors. Since then the MMT programme has been expanded into the non-health sector
and is being implemented by the prisons and the National Anti-Drug Agencies (NADA). By the end
of 2011, the Malaysian government has invested a total of RM69.3 million for harm reduction
programme. Despite the official recognition that the harm reduction programme may have been
successful in reducing HIV transmission, concerns have been raised that public funding for these
activities may not be sustainable in the long run and sources of alternative funding is desired. Thus, an

assessment of the economic impact and cost-effectiveness of this programme is very much needed.

Objective: This project aimed to assess whether the harm reduction programme in Malaysia, which
consists of NSP and MMT programmes amongst PWID, have been cost-effective from the
perspective of the government by estimating savings in direct health care cost to the government
resulting from infections that were averted as a result of the NSP and MMT programmes. The
following estimates were included in the estimate of savings in direct health care costs; estimate the
cost-effectiveness of the NSP and MMT programmes in terms of costs for the provision of
programmes net of health care cost savings for each quality-adjusted-life years (QALYs) gained;
estimate the return on investment (ROI) from NSP and MMT programmes where ROI refers to total

health care costs saved from averted infections in comparison to total programme costs. The cost-



effectiveness and ROI of these programmes were evaluated over 3 time periods, from 2006 to current
year 2013, a short 10-year future projection from 2013 to 2023, as well as projections from 2006 to

2050 to capture the long-term costs and benefits of the programmes.

Population Model Methods: An epidemiological mathematical model developed by a team of
investigators at the Kirby Institute, University of New South Wales, Australia, was adopted to
simulate the impact of MMT and NSP on the transmission of HIV among PWIDs in Malaysia. The
model required input of HIV prevalence, behavioural and demographic data for PWID in Malaysia.
The required information was obtained through an extensive review of published literature as well as
other data sources from government agencies and non-government organisations (NGOs) involved in
the provision of MMT and NSP services. The model simulates the number of PWID who become
infected with HIV over time and the extent of disease progression among those infected in the
presence and absence of harm reduction programme in the country. The model also tracks the number
of people who were initiated on first-line antiretroviral therapy (ART), the rate of treatment failure

and progression to second- and subsequent-lines of ART.

Economic analysis methods: The epidemic model results were used to assess the cost-effectiveness
of the programmes. The cost of harm reduction programme and ART were obtained directly from the
Ministry of Health (MOH). A separate costing exercise was carried out to derive the costs of
inpatient and outpatient treatment for PWIDs living with HIV. All costs and benefits were reported
for the base year 2013. The relevant years’ Consumer Price Indices (CPIs) were used to adjust for
inflation. A three per cent discount rate was applied for future costs and benefits. The economic
analysis of outcome of interest are including direct health care cost saved, QALYs gained,
incremental cost effective ratio (ICER) and ROI. The analysis was estimated for combined NSP and

MMT programmes as well as independently for NSP and MMT.



Results

Combined MMT and NSP: Over a period of 2006 to 2013, the combined MMT and NSP
programmes were found to be cost-effective. The programmes implemented to date will have long

term epidemiological and economic benefits.

Outcomes 2006-2013 2013-2023 2006-2050
Number of infections averted 12,653 23,241 103,717
Healthcare cost saved (mil) RM47.06 RM209.53 RM909.47
QALYSs gained 51,565 393,526 2,164,809
ICER (RM/QALYs gained) 2,456 1,611 1,482
ROI RMO0.51 RM1.07 RM1.13

NSP only: It was found that implementing NSP alone would be cost-effective and cost-saving within

all the observed time frames.

Outcomes 2006-2013 2013-2023 2006-2050
Number of infections averted 12,191 22,257 101,081
Healthcare cost saved (mil) RM45.53 RM200.88 RM881.76
QALYs gained 28,591 316,852 316,852
ICER (RM/QALYs gained) Cost-effective Cost-effective Cost-effective
ROI RM1.35 RM3.18 RM3.35

MMT only: During the 2006-2013 periods, the MMT programme alone is cost-effective but not cost
saving. Projection of expected future epidemiological and economic benefits show MMT programmes
would improve in their cost-effectiveness ratios but not become cost saving. It is worth noting that
only HIV-related benefits and costs were included in these analyses. MMT is primarily implemented
for reduction of drug use and the many other social benefits that result. These benefits are not

included in the analyses. Therefore, the overall cost-effectiveness of the NSP and MMT programmes

10



represent a significant under-estimate of the overall

cost-effectiveness

of the harm reduction

programme.
Outcomes 2006-2013 2013-2023 2006-2050
Number of infections averted 1,597 6,787 38,092
Healthcare cost saved (mil) RM3.85 RM41.56 RM265.11
QALYs gained 22,996 123,422 901,351
ICER (RM/QALYs gained) 2,354 723 308
ROI RMO0.07 RMO0.31 RMO0.49

Conclusion: The study provides strong evidence that even with the present moderately low coverage,

MMT and NSP programmes are an effective and cost-effective strategy for averting HIV infections in

Malaysia.
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1. Introduction

Cases of human immunodeficiency virus (HIV) infections were first detected in Malaysia in 1986
(Ministry of Health, 2012). Since then, the number of new HIV cases has been increasing steadily to
a peak of 6,978 new cases detected in 2002 then declining to 3,438 new cases in 2012. By the end of
2012, the country recorded a cumulative total of 98,279 persons diagnosed with HIV infection, 19,047
of them with Acquired Immunodeficiency Syndrome (AIDS) and 15,688 HIV/AIDS related deaths.
Despite the declining number of new infections, the challenge of controlling the spread of HIV is far
from over and the HIV disease burden remains high among several key populations, namely female
sex workers, transgenders, men who have sex with men (MSM) and people who inject drugs (PWID).
Of these, the number of HIV cases has been highest among PWID where it has been estimated that
67.2 per cent of the cumulative reported HIV cases from 1986 to 2012 (or 66,046 out of the total of
98,279 cases) are made up of PWID (Ministry of Health, 2012). Due to the high numbers of PWIDs
among those with HIV, Malaysia has been described as experiencing a severe HIV epidemic due to

drug use similar to countries such as Russia, China, Ukraine and Vietnam (Wolfe et al., 2010).

In response to the escalating epidemic, the Government of Malaysia (GOM) agreed the
implementation of NSP and MMT programmes against much public opposition which viewed these
programmes as being against the Islamic religion and would encourage more people to use drugs.
Beginning with a one year pilot programme, the harm reduction has been expanded with considerable
resources being allocated for its implementation which has come almost exclusively from the public
purse. It was reported that almost 40 per cent of the 2006-2010 budget allocation of RM500 million
for HIV/AIDS prevention activities was set aside for harm reduction activities (Ministry of Health,
2010b). In common with many other countries, there are multiple competing interests on public funds
in Malaysia. Although there has been some official recognition that the harm reduction programme
may have been successful in reducing HIV transmission, the government has also raised concerns that
public funding for these activities may not be sustainable in the long run and that alternative funding
sources for these activities need to be obtained (Ministry of Health, 2012). Since 2012, mainly
funding for such activities has also been supplemented by international agencies including the Global
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Fund for AIDS, TB and Malaria (GFATM) and the International HIV/AIDS Alliance although the

GOM remains the single largest funding source (Ministry of Health, 2012).

This economic evaluation of the harm reduction programme is primarily aimed at evaluating the level
to which NSP and MMT as implemented in Malaysia have been effective in averting HIV infections
and whether these programmes have also resulted in cost savings to the government. Similar
evaluations have been performed in several developed countries and in different programme settings
which have all indicated that the programmes were cost-effective and cost-saving (Gold et al., 1997,
Laufer, 2001, Cabases and Sanchez, 2003, Commonwealth Department of Health and Ageing 2002,
Barnett, 1999, Razzaghi et al., 2005, McCarty et al., 2010). Such economic appraisal however has
yet to be performed in Malaysia. Evidence produced would be useful to inform policy debate

concerning future allocations of public funds for HIV/AIDS prevention activities.

2. Background

The HIV epidemic in Malaysia has thus far been mainly concentrated in four key affected populations
with the prevalence amongst the general population estimated at less than one per cent. Results from
the 2012 Integrated Bio-Behavioural Surveillance Survey (IBBS) conducted by the MOH in multiple
selected sites throughout the country reported HIV prevalence rates of 4.2 per cent among female sex
workers, 5.7 per cent among transgenders, 12.6 per cent among MSM and 18.9 per cent among
PWIDs (Ministry of Health, 2013). An earlier IBBS, which was carried out in 2009 in sites around
the Klang Valley, which are areas around the capital city of Kuala Lumpur, examined the HIV
prevalence among the transgenders (9.3 per cent), FSWs (10.5 per cent) and PWID (22.1 per cent)
(Ministry of Health and Malaysian AIDS Council, 2009). While PWID remain the largest group of
people living with HIV (PLHIV), over the last several years there has been a gradual shift in the
predominant mode of HIV transmission in the country. In 1990, there was one sexual transmission
for every nine infections attributed to injecting drug use (Ministry of Health, 2012). Twenty years
later in 2010, equal numbers of new HIV cases are reported from injecting drug use and sexual
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transmission. In 2011, the trend has been reversed altogether with six sexual transmissions reported

for every four from injecting drug use (Figure 1).

Figure 1. New HIV Infections by Mode of Transmission, 2001-2012
6000 -
5000 -
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0 -
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
mPWID B Sexual transmission
Mother to child (vertical) m Blood transfusion / Organ transplant
m Unknown

Source: Ministry of Health, 2012

Harm reduction in the context of HIV prevention in Malaysia basically refers to two programmes, the
Methadone Maintenance Therapy (MMT) programme and the Needle Syringe Exchange Programme
(NSP). The MMT programme is an opioid substitution therapy using methadone and is aimed at
preventing HIV transmission by reducing injection drug use and the sharing of contaminated
injecting equipment. Thus, the MMT programme reduces high-risk practices among PWID and the
likelihood of sero-conversion due to its role in reducing injection frequency. Most studies in
Malaysia have shown that heroin is the most commonly used drug amongst PWID in Malaysia. The
IBBS study conducted in 2009 in the Klang Valley found that approximately 87 per cent of PWIDs
in noted to use heroin' (Ministry of Health and Malaysian AIDS Council, 2009). An earlier

Behavioural Surveillance Survey (BSS) study in 2004 among PWID in three states across the

! Other drugs used are non-opiates such as diazepam, amphetamines and Subutex.
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peninsular Malaysia reported similar finding that majority PWID used heroin (Ministry of Health and

WHO, 2004)

The MMT programme in Malaysia provides a working example of public-private partnership in
health right from its beginnings in 2006 when methadone was made available from only 17 sites (10
public health facilities and seven private clinics). There has since been a rapid expansion of the
programme such that by 2011, 20,955 persons had registered to receive free services from 268 public
sector MMT sites, including MOH facilities, prisons and National Anti-Drug Agency (NADA)
service centres, and another 23,573 persons paid for services obtained from a network of 24 private
general practitioner (GP) clinics®>. The public sector MMT providers are mainly made up of MOH
health care facilities, followed by prisons and NADA (Figure 2). From 2007 to 2011, the number of
clients receiving services in all public sector MMT service providers had more than quadrupled. In
general, the services provided under the MMT programme by public providers, namely the MOH,
prisons and NADA are similar and include provision of methadone, Voluntary Counselling and
Testing (VCT) and referral to HIV clinics for treatment. In the case of MOH and NADA, programme
clients are also offered referrals for job opportunities whilst private GPs generally only provide

methadone with little or no other support services.

* Data and information obtained directly from the Disease Control and Prevention Division of the MOH.
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Figure 2. Expansion in MMT sites, Malaysia 2006-201 1
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On the other hand, the NSP is aimed at the provision of clean needles and syringes to PWIDs in order
to reduce cross HIV infections among PWIDs through sharing of contaminated needles and other
injecting equipment. Delivery of the NSP programme was through a direct partnership with NGOs,
namely the Malaysian AIDS Council and her partner organisations. The NSP programme started in
2006 with only three NGOs which operated three drop-in centres (DICs) and 42 outreach points and
which collectively provided services to a total of 4,357 PWIDs. In 2008 NSP services were
implemented in six MOH clinics as well. By 2011, 34,244 PWIDs had registered to receive NSP
services from 18 NGOs (operating 18 DICs and 203 outreach points) and 76 MOH clinics® (Figure 3).
In general, all NSP clients receive packages consisting of sterile needle and syringes and other safe
injecting paraphernalia such as alcohol swabs and cotton balls. In addition to these, clients are also

provided with risk reduction counselling such as safer injection techniques and hygiene issues, and

* Data and information obtained directly from the Disease Control and Prevention Division of the MOH.
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referrals to MMT services, welfare and legal services, VCT and other health care services when

warranted.
Figure 3. Expansion in NSP sites, Malaysia 2006-2011
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In 2011, an average of 429 needles and syringes had been distributed to every PWID who registered
with the NSP programme or 24 needles and syringes for every PWID in the country (Table 1). In
comparison, it has been estimated that PWIDs in other countries in Southeast Asia received between

7 to 68 needles and syringes per year (Mathers et al., 2010).
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Table 1. Average Number of Needles and Syringes Distributed per PWID per year, 2006-

2011

2006 2007 2008 2009 2010 2011
Number of
needles/syringes 536,309 1,158,500 1,903,174 2,497,261 2,897,379 3,966,369
distributed’
Estimated PWID 180,286 176,857 173,429 170,000 166,571 163,143
populations
Average number of 3.0 6.6 11.0 147 174 243

needles/syringe per PWID

Number of registered

PWID' 4,357 2,301 5,572 6,147 6,622 9,245

Average number of
needles/syringes per 123.1 503.5 341.6 406.3 437.5 429.0

registered PWID

Sources:
1. Data obtained directly from MOH
2. Population of PWID is the estimate used in this study

With the sole exception of MMT services obtained from private clinics, the cost of providing MMT
and NSP services had been predominantly borne by the GOM. In 2008, the financial support for the
two harm reduction programme constituted 12.6 per cent of the total public expenditures for the
national AIDS programme amounting to RM84.0 million (Ministry of Health, 2010b). As shown in
Figure 4, the annual MOH expenditures for harm reduction activities made up between 13.0 per cent
and 16.5 per cent of the annual total AIDS public expenditures. And to put everything into
perspective, the national AIDS public expenditures made up 0.28 per cent of MOH’s total

expenditures in 2008 and 0.27 per cent in 2009 (Ministry of Health, 2010b).
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Figure 4. Public expenditures for the MMT and NSP programmes, Malaysia, 2008-2011
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Despite the government’s commitment to harm reduction activities, the coverage of the programmes
remained limited. In 2009, it was estimated that less than 12 per cent of the estimated 170,000
PWID, had access to NSP (Ministry of Health, 2010a). Among the reasons identified as being
barriers to adequate expansion of services were insufficient funds, human resources and infrastructure
(Ministry of Health, 2010a). Unlike many neighbouring countries such as Indonesia, Vietnam,
Thailand and Cambodia which have received substantial international funds for HIV prevention and
treatment programmes, international donor funding has not played a significant role in the financing
of HIV/AIDS programmes or health care in general in Malaysia (Ministry of Health Malaysia, 2011).
This is probably in line with international sentiments that Malaysia, being an upper middle income
country would be in a better position than many other low and middle income countries to self-

support the provision of health care services to its population. In 2009, the country spent
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approximately 5.0 per cent of her GDP on health (Ministry of Health Malaysia, 2011). Public
financing sources contributed slightly more than half of the total expenditures or 2.7 per cent of GDP.
This amount is much less than that committed by many other countries of similar economic
development and thus, it can be argued that Malaysia could afford to increase public funding for
health care and in the context of this study, it can also be argued that the country can afford to
increase public funding of harm reduction activities. In 2011, to supplement the domestic funds
allocated to harm reduction, Malaysia was successful in obtaining funds from GFATM to supplement
funding of its HIV prevention activities. In June 2011, the MOH received RM15 million for five
years to increase NSP coverage and to strengthen intervention programmes for sex workers. As
financial aid from the Global Fund is not intended for long-term support of country-level
programmes, the GOM will need to re-examine its commitment to harm reduction activities by
sustaining and impact expanding the funds that are allocated for HIV prevention and treatment
programmes, in particular the harm reduction programme. In essence, this study is to provide

evidence to inform policy decision making on this matter.

3. Study objectives

The main objectives of this study are to evaluate whether the harm reduction programme in Malaysia
is cost-effective and also whether they provide return on investments to the government. The cost-
effective evaluation is aimed at examining whether the harm reduction programme represent value
for money from the viewpoint of society, i.e. the benefits obtained justify the money spent by the
government. On the other hand, the ROI analysis examines whether these programmes provide cost-
savings to the government, who is the main programme funder. As such, this economic evaluation
has been conducted from the government perspective only. Cost of provision of MMT from private

practitioners has not been included in the analysis.

Specifically, the study aims to:
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i. evaluate the effectiveness of MMT and NSP in preventing transmissions of HIV among

PWID in terms of number of HIV infections averted through harm reduction;

ii. estimate savings in direct health care cost to the government resulting from the averted
infections;
iii. estimate the quality of life (QoL) gained from harm reductions programmes as measured

using Quality-Adjusted Life Years (QALYSs);

iv. estimate the cost-effectiveness of the MMT and NSP programmes in terms of costs for the
provision of programmes net of health care cost savings for each QALY gained;

V. calculate the ROI from MMT and NSP programmes where ROI refers to total health care
costs saved from averted infections in comparison to total programme costs; and

Vi. provide recommendations for resource allocations for harm reduction activities in Malaysia.

4. Methodology

The study used an epidemiologic mathematical model of HIV transmission and disease progression,
called the Projection and Evaluation Tool (Prevtool) developed by a team of investigators at the Kirby
Institute, University of New South Wales, Australia to simulate the impact of MMT and NSP on the
transmission of HIV among PWIDs in Malaysia. A description of Prevtool is provided in Appendix
A. Briefly, the model simulates the number of PWID who become infected with HIV over time as
well as the extent of disease progression among those infected in the presence and absence of harm
reduction programme in the country. The model considers both direct transmission of HIV from
sharing of contaminated injecting equipment as well as onward transmission from these infected

PWID to others.

Clinical protocol in Malaysia prescribes differential levels of health care to PLHIV dependent on their
CD4 counts. In this respect, the provision of health care to PLHIV differs in terms of frequency of
outpatient consultations, tests performed and initiation of ART depending on the stage of disease.
Thus, in order to estimate the expected demand for health care, Prevtool categorises PLHIV by CD4
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count groupings. The model also tracks the number of people who were initiated on first-line ART,

the rate of treatment failure and progression to second- and subsequent-lines of ART.

Use of the Prevtool model required input of epidemiological, behavioural, demographic and health
care cost data for PWID in Malaysia. The required information was obtained through an extensive
review of published literature as well as other data sources including government agencies and NGOs
involved in the provision of MMT and NSP services (Appendix B). Appendices C1 to C5 list all
model input parameters used in the study, their descriptions, values, data sources and assumptions.
Although some risk behaviours may differ by gender, the model inputs had not been stratified by
gender. This is not expected to have a large impact on the results of this analysis since more than 90
per cent of the PWIDs in Malaysia are males (Ministry of Health, 2009). A separate costing exercise
was carried out to derive the annual direct health care costs of treating PWIDs living with HIV.
Appendix D provides details of this costing study. Model outputs are provided as medians with 95

per cent confidence intervals.

One of the main aims of this study was to explore whether the MMT and NSP programmes as
implemented in Malaysia were cost-effective or in other words whether these programmes represent
value for money. This required the estimation of a measure, the incremental cost-effectiveness ratio
(ICER) which compares programme costs to additional health gains from harm reduction activities.
In order to conclude whether the programmes have been cost-effective, it would be necessary to
compare the ICER values to a cost-effectiveness threshold which is generally understood to be the
maximum societal willingness to pay for a unit of health gain either measured in life years gained,
disability-adjusted life years (DALY) averted or QALY gained (Eichler et al., 2004). As yet there is
no such threshold which has been openly debated and accepted in Malaysia nor is there a global
consensus on how high this threshold should be set. However, based on the report of the Commission
on Macroeconomics and Health (World Health Organisation, 2001), the WHO has suggested that for
developing countries, “interventions costing less than three times GDP per capita for each DALY
averted represent good value for money” and further that, “very cost-effective interventions as those
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which avert each additional DALY at a cost less than GDP per capita, and cost-effective interventions
as those where each DALY averted costs between one and three times GDP per capita” (World

Health Organisation, 2002).

In 2012, the per capita GDP for Malaysia was RM29,683 or nearly RM30,000 (approximately
USD10,00) (Department of Statistics Malaysia, 2012). In this study, health gains have been
measured in QALYs. Theoretically a DALY averted is not equivalent to a QALY gained, and
therefore the WHO cost-effectiveness threshold cannot be directly translated to RM90,000 per QALY
for Malaysia. However, Eichler et al (2004) compared DALY and QALY weights in a broad range of
disease categories and concluded that the value of the WHO threshold of three times GDP in DALY
would exceed equivalent values in QALY. Thus, this study applied the value of RM90,000 per
QALY gained as the conservative threshold for evaluation of cost-effectiveness of harm reduction

programme in Malaysia.

Prevtool was used to estimate the cost-effectiveness and ROI of the harm reduction programme in
Malaysia from the start of the programmes in 2006 to current year 2013, a short 10-year future
projection from 2013 to 2023, as well as projections from 2006 to 2050 to capture the long term costs
and benefits of the programmes. For purposes of model calibration, parameters involving
epidemiological and behavioural data used covered the period 2000 to 2013. However, the
effectiveness of the programme was evaluated only after the harm reduction started in 2006. Future
projections, from 2013, were made based on the assumption that the programme coverage remained at
constant at 2013 levels but with changing programme costs in tandem with changes in target PWID
population. Similarly, health care costs savings also changed with changes in estimated averted
infections. All costs and benefits are reported for the base year 2013. Where necessary, adjustments
were made for inflation using Consumer Price Indices (CPI) obtained from the Department of

Statistics, Malaysia. A three per cent discount rate was applied for future costs and benefits.
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5. Results

5.1 Estimates of impact on disease burden

From 2006 to 2013, it is estimated that 20,903 new HIV infections occurred after the implementation
of the MMT and NSP programmes (Table 2). This is in contrast to the estimated 34,220 new
infections for the period 2006 to 2013, had these programmes not been implemented. Thus the harm
reduction programme averted approximately 12,653 new HIV infections. It is expected that
continuing the harm reduction programme to 2023 at the current 2013 coverage level, MMT and NSP

would avert an additional 23,241 new infections.
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Table 2.

prevalence with and without harm reduction programme, Malaysia, 2006 - 2050

Harm Reduction Programme

2006 - 2013

2013 -2023

2006-2050

A. Number of new infections

None

Combined MMT and NSP

NSP alone

MMT alone

34,220
(23,495 — 40,444)
20,903
(15,826 — 25,460)
21,422
(16,116 —26,014)
32,594

(22,577 — 38,589)

27,118
(14,562 — 35,238)
3,596
(2,023 — 4,334)
4,566
(2,526 —5,551)
20,353

(10,846 —26,220)

134,345
(69,943 — 177,724)
27,979
(18,901 — 32,550)
30,971
(20,163 — 35,728)
96,461

(50,450 — 127,982)

B. Number of infections averted

None

Combined MMT and NSP

NSP alone

MMT alone

NA
12,653
(7,518 — 14,984)
12,191
(7,236 — 14,430)
1,597

(921 - 1,885)

NA
23,241
(12,517 - 30,697)
22,257
(12,001 —29,450)
6,787

(3,715 -9,018)

NA
103,717
(50,546 — 148,890)
101,081
(49,233 — 145,036)
38,092

(19,176 — 51,013)

Note: NA not applicable.

Numbers in parenthesis refer to the 95 per cent confidence intervals of estimates.

Estimates of past and future new HIV infections, infections averted and HIV
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Table 3 shows the reduction in HIV prevalence among PWIDs in the various time periods evaluated.
Under the situation in which both MMT and NSP had been implemented and assuming that the
programme coverage of 2013 remains a constant, prevalence of HIV among the PWIDs is expected to
be nine per cent in 2013, dropping to four per cent in 2023 and one per cent in 2050. In the absence
of these programmes, the prevalence is estimated to be 14 per cent in 2013 and 16 per cent in 2023
and 2050. This reduction of HIV prevalence is mainly attributed to uptake of harm reduction among
PWIDs and can be explained by both a reduction in incidence of HIV (Table 2) as well as reduction in
mortality among PWIDs (Table 3). Reduction in mortality among PWID in the presence of MMT and
NSP is assumed to be due to reduced numbers of infected PWIDs since other model parameters,

including uptake of ART, have not been varied.

Model estimations suggest that the averted infections and concomitant reduction in HIV prevalence

had been mainly due to the impact of the NSP rather than the MMT programme (Tables 2 and 3).
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Table 3.

harm reduction programme, Malaysia, 2006 - 2050

Estimates of past and future HIV mortality and HIV prevalence with and without

Harm Reduction Programme

2006 - 2013

2013 -2023

2006-2050

A. Cumulative HIV deaths

None

Combined MMT and NSP

NSP alone

MMT alone

33,204
(28,369 — 35,747)
32,541
(27,454 — 34,770)
32,566
(27,470 — 34,809)
33,172

(28,296 — 35,691)

20,585
(13,272 —24,218)
9,255
(7,155 — 11,409)
9,732
(7,416 — 11,908)
18,379

(12,199 - 21,969)

114,523
(69,575 — 133,910)
46,514
(39,142 — 52,804)
48,069
(40,373 — 55,106)
92,338

(59,650 — 107,161)

B. HIV prevalence'
None

Combined MMT and NSP
NSP alone

MMT alone

14 (12-17)
9 (7-10)
9 (7-10)

13 (11— 17)

16 (11 —20)
4(3-5)
4(3-6)

13 (9 - 16)

16 (9 —22)
1(1-1)
1(1-1)
9(4-13)

Note: 'Estimated prevalence at the end of the corresponding time period.

Numbers in parenthesis refer to the 95 per cent confidence intervals of estimates.
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5.2 Estimates of quality of life effects

The harm reduction programme prevented PWIDs from being infected by HIV. For this group of
people, the MMT and NSP programmes provide QoL benefits from two aspects. The most obvious is
the prolongation of lives of those who would have been infected. The second is from the avoidance of
morbidity and social consequences of HIV infection. These Qol effects of harm reduction have been

measured using the quality-adjusted life years (QALYSs) approach.

QALYs combines measurement of the benefits gained from prolongation of life for those who
avoided infections as well as the benefits gained from reduction in physical and mental suffering for
those who avoided living with the infection into a single measure. One QALY is equivalent to living
one year in perfect health. Estimations of QALY require QoL values for different stages of the HIV
illness. QALYs gained would then be the estimated time in which persons had avoided living in each
stage of the disease multiplied by the relevant QoL value for that disease stage. In this study, the
cumulative length of time avoided in each disease stage was estimated using PrevTool. In this
analysis, the QoL values applied to these estimates were obtained from a published meta-analysis of
utility for HIV/AIDS and available relevant utility for HIV-related deaths (Tengs and Lin, 2002).

Details of these QoL weights by disease states are provided in Appendix C4.

As opposed to the NSP programme in which QoL improvement is mainly due to avoidance of HIV
infection, PWIDs who undergo MMT may also experience improvement in other social aspects of
their lives such as reduction in recidivism, increase productivity at work and other psychosocial
benefits (Huong et al., 2009, Razzaghi et al., 2005, Musa et al., 2012). The MMT programme
participants enjoy greater social integration since they suffer less from side effects of drug addiction.
This analysis has also factored in this aspect of QoL improvement for all participants of the MMT

programme (Salomon et al., 2012).

It is estimated that the harm reduction programme have resulted in gains of approximately 51,565
QALYs in the period 2006 to 2013 with an eight-fold increase in benefits for the period 2013 to 2023
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and a 40-fold increase for the period from 2006 to 2050 (Table 4). These large future gains in
benefits are not unexpected since QoL impact on persons newly infected with HIV is expected to be
small compared to the impact later in the life-course of infection when they develop co-morbidities or
even AIDS. However, even after incorporating the QoL improvement of MMT due to the social

aspects, the QALYs gained from MMT alone are lower than that for NSP.

Table 4. Estimates of QALY gained with MMT and NSP programmes, 2006 — 2050
Harm Reduction Number of QALYs gained
Programme 2006 —2013 2013 - 2023 2006-2050
Combined MMT and NSP 51,565 393,526 2,164,809

(38,672 -58,119) (254,380 —448,703) (1,202,338 —2,869,765)
NSP alone 28,591 316,852 1,819,945
(20,682 —35,989) (193,935 -369,626) (952,618 —2,550,684)
MMT alone 22,996 123,422 901,351

(20,490 — 24,832) (87,188 — 131,941) (547,624 — 1,113,563)

Note. Estimates are medians with 95% confidence intervals provided in parentheses.

5.3 Estimates of direct health care cost savings

Health care services for PLHIV as well as ART drugs (first and second-line drugs) are primarily
funded by the government. Harm reduction programme would thus provide for some cost-savings to
the government since they prevent HIV transmission to some PWIDs who would then not require

HIV-related health care services.
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In Malaysia, PLHIV would be eligible for ART once their CD4 counts reach below 350 cells/mL. In
2010, the annual cost of providing first-line ART drugs’ was RM 2,684 per person and if second-line

drugs’ were provided, the cost would have been RM 13,643 per person® .

Most of the PWIDs who have been infected with HIV would seek care in public health facilities. The
main public agency providing care to the PWIDs is the MOH. Other agencies such as the academic
medical centres supplement services provided by the MOH. The care provided in all public facilities
is highly subsidised by the GOM through use of funds from general taxation. Although all public
health care facilities charge user fees for most of their services, these fees have been kept low’.
Rohaizat (2004) estimated that the revenue collected from patients through user fees was far below
the cost of care and contributed only about three per cent of the MOH’s annual budget. The annual
government subsidy for health care consumed by each infected PWID for the year 2010, which
represents the cost of health care borne by the GOM, was estimated in a cost description exercise
detailed in Appendix D. Since existing clinical protocols prescribes health care regimes by CD4
counts, cost estimates had been conducted separately for those persons with CD4 counts above 350
cells/mL and those whose cell counts were below this level. The estimated annual outpatient and

inpatient care costs for infected PWIDs who sought treatment are summarised in Table 5.

* First line regimen consist of Stavudine, Lamivudine and Nevirapine, or Combivir and Efavirenz, or Combivir
and Nevirapine.

> Second line drugs are Combivir in combination with Kaletra.

® Data and information obtained directly from the Disease Control and Prevention Division of the MOH.

7 A patient needs to pay only RM1 (approximately USD1 for RM3) for an episode of outpatient care (inclusive
of consultation, investigations and medications) at any MOH general outpatient clinic. Many services provided
at these clinics are also free and these include childhood vaccination services. Fees for inpatient care in MOH
hospitals are also controlled and set lower than cost. The daily ward charges in a MOH hospital range from
RMS80 a day for a single bedded air-conditioned room (First Class) to RM3 a day in a dormitory-like Third
Class ward. Fees for surgical treatment depended on the complexity of procedures and ranges from RM3,000
for a “Type A’ procedure (e.g. renal transplant) for a First Class patient to RM10 for a ‘Type F’ procedure (e.g.
circumcision) for a Third Class patient.
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Table 5. Health care costs for inpatient and outpatient HIV care borne by the GOM, 2010

Annual per capita health care costs (RM)
Category of CD4 counts

Inpatient Care Outpatient Care Total
CD4<350 cells/mL 15,683 1,461 17,144
CD4>350 cells/mL NA' 974 974

Note: 'NA — not applicable. It is assumed that only PLHIV with CD4 counts below 350 cells/mL

would require inpatient care for HIV related conditions.

Combining the estimated number of infections averted with the health care costs incurred, Prevtool
estimated that over the period of eight years from 2006 to 2013, MMT and NSP programmes resulted
in cost savings of approximately RM 47.1 million (Table 6). In the next 10 years, the model
estimated that a further RM 209.5 million would have been saved. The Prevtool is also used to
estimate projection of cost saving if the programmes were to continue until 2050. It was estimated
that MMT and NSP programmes would save approximately RM909.5 million, from 2006 to 2050 in

health care costs. As is shown in the table, cost savings were mainly from the NSP programme.
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Table 6. Estimates of cost savings from harm reduction programme, 2006 - 2050

Total health care cost savings (mil. RM)
Harm Reduction Programme

2006 —2013 2013 -2023 2006-2050
Combined MMT and NSP 47.06 209.53 909.47
(30.53 —58.50) (114.10 —248.26) (441.71 — 1182.40)
NSP alone 45.53 200.88 881.76
(29.51 —56,60) (109.44 —238.00) (427.50 — 1144.88)
MMT alone 3.85 41.56 265.12
(2.39-4.69) (22.83 —50.47) (130.72 — 343.08)

Note. Estimates are medians with 95% confidence intervals provided in parentheses. All estimates

have been adjusted to base year 2013.

5.3 Estimating the cost-effectiveness of harm reduction programme

Table 7 provides details of actual government expenditures for the MMT and NSP programmes for
the years 2006 to 2011 as provided by the MOH. In the case of MMT, these expenditures include
costs for human resources, facility overheads and purchase of methadone for distribution in public
facilities. In the case of NSP, the amounts are funds channelled to NGOs for delivery of services.

Details of expenditure breakdown are provided in Appendix E.

Table 7. Government expenditures for MMT and NSP programmes, 2006 - 2011

Estimates of Programme Cost* (mil. RM)
Harm Reduction Programme

2006 2007 2008 2009 2010 2011
MMT 4.3 5.9 6.3 9.7 7.3 9.8
NSP 1.3 2.2 4.6 5.6 6.2 6.1
Total 5.6 8.1 10.9 15.3 13.5 15.9

Note* Nominal values.

Source: Disease Control and Prevention Division, MOH
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Using available information, the model projected the expenditures for years 2012 and 2013. It is
estimated that from 2006 to 2013, the total government investments for harm reduction totalled
RM92.0 million, comprising of RM58.2 million for the MMT programme and RM33.8 million for the

NSP programme (Table 7).

Table 8. Government expenditures for MMT and NSP programmes, 2006 - 2050

Estimates of programme costs (mil. RM)
Harm Reduction Programme

2006 —2013 2013 -2023 2006-2050
Combined MMT and NSP 91.98 195.34 801.97
NSP alone 33.81 63.20 263.18
MMT alone 58.17 63.20 538.79

Note. Estimates are medians with 95% confidence intervals provided in parentheses. All estimates

have been adjusted to base year 2013.

These programme costs were then compared to the estimated QALY gained from the MMT and NSP
programmes (Table 4) and health care savings (Table 6). The incremental cost-effectiveness ratios
(ICER) of these harm reduction programme were estimated in comparison to the baseline scenario in
the absence of such programmes. The ICER values are that of costs for each programme net of health
care savings per QALY gained from the programme. In the case of NSP programme alone, the health
care costs savings exceeded programme costs for all the time periods examined and thus regardless of
cost-effectiveness threshold used, NSP can be considered very cost-effective. In the case of the MMT
programme implemented alone, the health care costs were higher than programme costs but ICER
values for all the time periods showed that the MMT programme if implemented alone was also very

cost-effective®, i.e. below per capital GDP per QALY, with ICER values ranging from RM 2,354 per

$Below GDP per capita per QALY or RM30,000 per QALY.
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QALY gained for the period 2006 to 2013, RM 723 per QALY gained for the period 2013 to 2023

and only RM 308 per QALY gained for the period 2006 to 2050.

Since the NSP programme was found to be more cost effective than the MMT programme, further
analysis explored the policy option of the addition of the MMT programme to the existing NSP
programme. The ICER values from the incremental addition of MMT to the NSP programmes range
from RM2,465 per QALY (2006-2013), RM1,611 per QALY (2013-2023) to RM 1,482 per QALY

(2006-2053). Thus the combined MMT and NSP programmes have been found to be cost effective.

5.4 Return on investments of the harm reduction programme
Estimates of the ROI resulting from the harm reduction programme in Malaysia are provided in Table
9. These estimates have been derived from examination of government investments into the

programmes and comparing these to the direct health care cost savings from averted HIV infections.

The analysis shows that from 2006 to 2013, the combined MMT and NSP programmes did not result
in any net cost savings to the government; there was a return of only RM 0.51 in direct health care
costs savings for every RMI1.00 invested into the combined programmes. However, these
programmes resulted in saving in the next 10 years when it is predicted that the returns in health care
costs savings would increase to RM1.07 for every RM1.00 investment. Over the period 2006 to 2050,
the returns are expected to increase to RM1.13 for every RM1.00 investment. As described earlier,
the health care cost savings from NSP exceeded programme costs for all the time periods examined.
This resulted in overall cost savings to the government as reflected in the ROI values exceeding RM
1.00 for every RM 1.00 invested in the programme. The opposite is true in the case of the MMT

programme examined in isolation.
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Table 9. Estimates of return on investment with MMT and NSP programmes, 2006 — 2050

Harm Reduction Estimates of return on investment

Programme 2006 —2013 2013-2023 2006 —2050
Combined MMT and NSP  0.51 (0.33 — 0.64) 1.07 (0.58 — 1.27) 1.13 (0.55 - 1.47)
NSP alone 1.35(0.87 - 1.67) 3.18 (1.73 -3.77) 3.35(1.62 -4.35)
MMT alone 0.07 (0.04 — 0.08) 0.31(0.17-0.38) 0.49 (0.24 — 0.64)

Note. Estimates are medians with 95% confidence intervals provided in parentheses.

6. Discussion

This study is the first comprehensive economic evaluation of the MMT and NSP programmes in
Malaysia and has produced several important findings which should inform policy discussions on
continued GOM financial support for harm reduction activities in the country. From 2006 to 2013,
the GOM has invested an estimated RM 92 million into harm reduction activities, provided either
mainly by NGOs (as in the case of the NSP programme) or by public agencies including the MOH
and NADA (as in the case of the MMT programme). Though, harm reduction in the context of HIV
containment is undoubtedly an evidence-based prevention strategy, one of the often raised questions
in policy circles concerns the level of effectiveness of the programme — to what extent has the harm
reduction activities in Malaysia actually prevented transmission of HIV? This, perhaps, is the first
important contribution of this study, that the effectiveness of MMT and NSP programmes as they

have been implemented in the country has actually been quantified.

An estimated 21,000 new HIV infections occurred in the eight year period, from 2006 to 2013, after
harm reduction activities commenced in Malaysia. In the absence of such activities, it is estimated
that an additional 12,600 new infections would have occurred. In other words, the MMT and NSP
programmes reduced the burden of new infections by about a third in the first eight years of

implementation. What is more significant is that with the harm reduction programme in place, it is
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expected that a further 23,000 new HIV cases would be prevented in the next ten years, reducing the
expected burden of new HIV infections by a significant 87 per cent. Taking an even longer
perspective, from 2006 to 2050, the combined MMT and NSP programmes are expected to reduce

burden of new HIV infections by 79 per cent.

While these findings of averted infections are of value to inform policy discussions, it should also be
pointed out that the benefits of the MMT and NSP programmes do not end with preventing
occurrence of new HIV infections alone, especially if viewed from the perspective of the GOM. The
current dual public-private healthcare sectors in Malaysia offer consumers a wide variety of choice
with the private sector catering to public demand for medical therapies in comfortable, even luxurious
surroundings, and without the need to wait for treatment. Private care is expensive, paid for mainly
by direct out-of-pocket payments and, as such, utilised by those who can afford to pay. On the other

hand, access to the low-priced and widely distributed public health services is available to all citizens

of the country’ |

the
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