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Outline

1. Economic evaluation for resource allocation in healthcare:
appropriate conceptualizations

(and where this has sometimes gone wrong)

2. Estimating benchmarks of value (“cost effectiveness thresholds”)
to inform investment decisions

3. Economic evaluation in a more complex world: budget silos,
multiple constraints and the value of systems strengthening
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The Need to Make Choices Based on Economic Criteria

* All collectively funded health care systems (whether predominantly
tax-based, social insurance or mixed) have to make choices about
the allocation of health care resources.

* The underlying problem is one of scarcity of resources:
— Not everything that offers a benefit can feasibly be funded

...In developing countries, under the most severe resource constraints,
not much can feasibly be funded.

* The key notion of Opportunity Costs

— If resources are spent on one intervention or programme, they are
foregone for use in providing other alternatives.

... Opportunity Costs are the value of the next best alternative: if
resources can be better spent in other ways, an intervention is not cost-

effective.
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Cost-Effectiveness Analysis:
A Focus on the ‘Health’ of Populations

« There are a few different forms of economic evaluation, but the
most popular method in the health sector is CEA

* The central objective is the generation of ‘health’ itself
(n.b. opportunity costs are key however benefits are defined)
* Health outcomes are measured using generic measures:

QALYs and DALYs-averted represent health on a scale from 0
(death) to 1 (full health); generally measured using public
preferences over health states

 The aim is to maximize health according to the prevailing

budget constraints
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Use of CEA to Inform Decision-Making

« With full information over all costs and health outcomes associated
with all possible interventions funded from the health budget, health
could be maximized using mathematical programming
(Chalabi, Z. et al, European Journal of Operations Research, 2008; 191(2): 530-9)

* In reality there is not such perfect information. A short-cut is
required:

If  AC,/AH <Kk —  adopt intervention
(k represents opportunity costs)

» Alternatively, using net health benefit:
f  AH-AC/k >0 —  adoptintervention

(1/k is the marginal productivity of HC spending) "CHE )
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Conventional CEA as a partial solution
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What do we need to inform decisions?

» Compare
— Estimate health expected to be gained
— Estimate additional (net) costs expect to impose
— Health expected to be lost due to these additional costs
(k: a supply-side concept)
» What the CET is not

— Consumption value of health (willingness to pay)
(v: a demand-side concept)

— Marginal productivity of ideal health care system

— What we think the world should be like
C For H Ih;ECHE )



A problem of terminology

« Cost-effectiveness thresholds can be viewed as

A supply-side concept: what the health systemis able to
provide given resource constraints.

— requires assessment of the opportunity costs of scarce
healthcare resources.

A demand-side concept: the value that placed upon health
improvement

— Is not helpful for the allocation of scarce healthcare resources;

though may have some merit in setting budgets.



What about the WHO cost-effectiveness thresholds?
(@) oy Sl s
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Cost effectiveness and strategic planning (WHO-CHOICE)

Cost-effectiveness thresholds _
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Information on the threshold values used in CHOICE analyses for the relative
cost-effectiveness of an intervention are available below.

Threshold values of cost-effectiveness are presented in international dollars for the
year 2005. Following the recommendations of the Commission on Macroeconomics
and Health, CHOICE uses gross domestic product (GDF) as a readily available
indicator to derive the following three categories of cost-effectiveness: Highly
cost-effective (less than GDP per capita), Cost-effective (between one and three
times GDP per capita); and Mot cost-effective (more than three times GDP per
capita)

A demand side concept: the WHO threshold does not guide decisions
about allocation of a constrained budget
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Using Cost-Effectiveness Thresholds to
Determine Value for Money in Low- and
Middle-Income Country Healthcare Systems:

Are Current International Norms Fit for Purpose?

CHE Research Paper 98
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Cost-Effectiveness of Laboratory Monitoring in Sub-Saharan
Africa: A Review of the Current Literature

Rochelle P. Walensky,'*** Andrea L Ciaranello,' Ji-Eun Park.? and Kenneth A. Freedberg'***

From the Divisions of ‘Infectious Diseases and “General Medicine, Department of Medicine, Massachusetts General Hospital, *Division of Infectious Diseases,
Department of Medicine, Brigham and Women's Hospital, *Harvard University Center for AIDS Research, Harvard Medical School, and *Department of Health Policy

and Management, Harvard School of Public Health, Boston, Massachusetts

INVITED ARTICLE EEGERUENEI

Kenneth H. Mayer, Section Editor

As the global community evaluates the unprecedented investment in the scale-up of human immunodeficiency virus (HIV)
therapy and considers future investments in HIV care, it is crucial to identify those HIV interventions that maximize the

benefit realized from each dollar spent. The use of labora
decisions about when to initiate and switch antiretroviral
value remains controversial. Cost-cffectiveness analysis ca
care, including alternative approaches to laboratory monite
of CD4 cell count and HIV RNA level monitoring for HIV-i
the use of cost-effectiveness analysis in resource-limited s
monitoring the CD4 cell count and HIV RNA level in Afri
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Cost-effectiveness of different strategies to monitor adults on
antiretroviral treatment: a combined analysis of three
mathematical models

Daniel Keebler*, Paul Revill*, Scott Braithwaite, Andrew Phillips, Nello Blaser, Annick Borquez, Valentina Cambianot,
Andrea Ciaranellot, janne Estillt, Richard Gray?, Andrew Hill, Olivia Keisert, Jason Kesslert, Nicolas A Menziest, Kimberly A Nucifora,
Luisa Salazar Vizcayat, Simon Walkert, Alex Weltef, Philippa Easterbrook, Meg Doherty, Gottfried Himschall, Timothy B Hallett

Summary

Background WHO's 2013 revisions to its Consolidated Guidelines on antiretroviral drugs recommend routine viral
load monitoring, rather than clinical or immunological monitoring, as the preferred monitoring approach on the
basis of clinical evidence. However, HIV programmes in resource-limited settings require guidance on the most cost-
effective use of resources in view of other competing priorities such as expansion of antiretroviral therapy coverage.
We assessed the cost-effectiveness of alternative patient monitoring strategies,
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Stylized example: monitoring patients on ART

Currant Situation

No treatment $2,000 5 49% 0.59m $235m
ART with clinical/CD4 | $22,000 | 25 $1000 per | 51% 3.06m $2,692m
monitoring QALY
ART with VL $28,000 27 $3,000 per 0% 0 $0
monitoring QALY

Total 3.65m $2,928m

Note: Approx. ART eligible (CD4<350) adult population of Cameroon, 2012, was 240,000

Cameroon GDP p.c. = $2,312 PPP

Centre For Health Economics
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Stylized example: monitoring patients on ART
A. Investin VLM for those on ART

No treatment $2,000 5 49% 0.59m $235m
ART with clinical/CD4 | $22,000 | 25 $1000 per § 0% 0 $0
monitoring QALY
ART with VL $28,000 | 27 $3,000 per f 51% 3.30m $3,425m
monitoring QALY

Total 3.89m $3,600m

Note: Approx. ART eligible (CD4<350) adult population of Cameroon, 2012, was 240,000

Cameroon GDP p.c. = $2,312 PPP
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Stylized example: monitoring patients on ART

B. Investin ART roll-out using clinical/CD4 monitoring

No treatment $2,000 5 34% 0.41m $162m
ART with clinical/CD4 | $22,000 | 25 $1000 per § 66% 3.98m $3,498m
monitoring QALY
ART with VL $28,000 | 27 $3,000 per§ 0% 0 $0
monitoring QALY

Total 4.38m $3,660m

Note: Approx. ART eligible (CD4<350) adult population of Cameroon, 2012, was 240,000

Cameroon GDP p.c. = $2,312 PPP

Centre For Health Economics
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Summary points

» Efficient resource allocation requires using resources where
they can generate greatest benefits — requires assessment

of op
« Wide
thres

portunity costs
y employed resource allocation norms (e.g. WHO CE

nolds based upon GDP pc) do not rely upon this kind of

assessment

— Their use risks lowering population health and
exacerbating health inequalities

» Moreover, these decision rules obscure the true value of
committing more resources to healthcare. Understanding
shadow prices can hold global and local decision-makers to

account.




Outline

1. Economic evaluation for resource allocation in healthcare:
appropriate conceptualizations

(and where this has sometimes gone wrong)

2. Estimating benchmarks of value (“cost effectiveness thresholds”)
to inform investment decisions

3. Economic evaluation in a more complex world: budget silos,
multiple constraints and the value of systems strengthening
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Two approaches

1. Extrapolate from what is known about the marginal
productivity of healthcare spending in some countries to
others.

2. Estimate the relationship between healthcare spending
and health outcomes across countries.

Centre For Health%«%mics )



Estimating supply side thresholds internationally
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Country-Level Cost-
Effectiveness Thresholds:
Initial Estimates and the Need
for Further Research

http://www.york.ac.uk/media/che/documents/pa

pers/researchpapers/CHERP109_cost-
Betn Wooat, Faut Fevill, Mack Soaipher, effectiveness_threshold_LMICs.pdf

Fiarl Claxban
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HEALTH TECHNOLOGY ASSESSMENT

VOLUME 19 ISSUE 14 FEBRUARY 2015
IS5N 1366-5278

Methods for the estimation of the National
Institute for Health and Care Excellence
cost-effectiveness threshold

Karl Claxton, Steve Martin, Marta Soares, Nigel Rice, Eldon Spackman,
Sebastian Hinde, Nancy Devlin, Peter C Smith and Mark Sculpher

~ | http:/lwww.journalslibrary.nihr.ac.uk/hta/v
olume-19/issue-14#hometab0
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Estimating a supply-side cost-effectiveness
threshold - the UK experience

5 Variation >

between 152
health
authorities

Effect on Quality of Pure

ife-years || lifein * | impact on
additional quality of
life-years life

Central estimate: every £12,936 increase in expenditure results in 1 forgone QALY

Claxton et al., Health Technol Assessment, 2015. 19(14): p. 503.
http://www.york.ac.uk/che/research/teehta/thresholds/



Extrapolation from UK estimates

Evidence

UK estimate of opportunity cost
threshold (k)

« UK threshold 0.52 GDPpc

» Estimates of elasticity of the
value of health (proxied by
VSL) with respect to countries’
per capita income

THE UNWERS]TYW

Assumptions

* The ratio between the value of

health (v) the marginal productivity
of healthcare spending (k) is
constant across countries

Income elasticity of VSL = income
elasticity of the value of health (v) =
income elasticity of the value of a
QALY

— A VSL converts into the same
number of QALY's across countries.

UK ‘typical’ of other countries with
regarding values of v and k

CHE
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Extrapolating from the UK threshold estimate

* From the UK estimates?

— \'\flé’ﬁt Iit1e)rature suggests healthisa luxury good (income elasticity of
>
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Shadow prices of general healthcare budgets?

Malawi 226 3-116 1% - 51%
Indonesia 3,475 472 - 1,786 14% - 51%
Chile 15,732 4,896 - 9,436 31% - 60%
UK 41,787 20,223 - 20,223 48% -48%*
Canada 51,958 25,292 - 31,915 49% - 61%
US 53,042 24,283 - 40,112 46% - 75%
Norway 100,819 43,211 - 93,736 43% - 93%
LIC/MIC threshold | 1,045 (PPP-adj) Not available 1%-51%
MIC/HIC threshold 12,746 (PPP-adj) @ Not available 18%-71%

Source: Woods B, Revill P, Sculpher M, Claxton K. Country-level cost-effectiveness thresholds: initial

and the need for further research. CHE Research Paper 109. 2015 University of York

Centre For Health Economics )



An alternative: cross-country regression analysis
of healthcare spending and health outcomes

Estimate thresholds based upon cross-country data (WB,
WHO) and an instrumental variable approach.

— A “global” estimate of the threshold is applied to
individual countries.

Estimates the elasticity of k directly rather than relying upon a
relationship between v and k and one estimate from the NHS

Uses key published studies
— Bokhari et al, Health Economics, 2007
— Moreno-Serra & Smith, Journal of the Royal Statistical Society

Series A, 2015 :
C For H IhggE



Using cross country data on expenditure and mortality

HEALTH ECONOMICS
Health Econ. 16: 257273 (2007)
Published online 26 September 2006 in Wiley InterScience (www.interscience.wiley.com). DOI: 10.1002/hec.1157

GOVERNMENT HEALTH EXPENDITURES AND HEALTH
OUTCOMES

FARASAT A. S. BOKHARI™*, YUNWEI GAI* and PABLO GOTTRET"

* Department of Economics, Florida State University, USA
" Health Systems Development Cluster, World Bank, Washington, DC, USA

SUMMARY

This paper provides econometric evidence linking a country’s per capita government health expenditures and per
capita income to two health outcomes: under-five mortality and maternal mortahty. Using instrumental variables
techniques (GMM-H2S5L), we estimate the elasticity of these outcomes with respect to government health
expenditures and income while treating both vanables as endogenous. Consequently, our elasticity estimales are
larger in magnitude than those reported in literature, which may be biased up. The elasticity of under-five mortahity
with respect to government expenditures ranges from —0.25 to —0.42 with a mean value of —0.33. For maternal
mortality the elasticity ranges from —0.42 to —0.52 with a mean value of —0.50. For developing countries, our
results imply that while economic growth is certainly an important contributor to health outcomes, government
spending on health is just as important a factor. Copyright @ 2006 John Wiley & Sons, Lid.
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Steps to estimate the marginal productivity of
healthcare spending from Bokhari et al.

 Re-estimation of Bohkari et al to estimate the impact on
healthcare spending on mortality across the whole population
(not just USM and MM)

» Move from mortality effects to QALY effects

— 7 ways identified to do this based upon different assumptions
on the relationship between mortality gains and morbidity.

« Determine a central estimate for different countries.

Centre For Healthg&mics )



Cost per DALY averted threshol

Cost per DALY averted (middle income countries)
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CE thresholds estimated using cross-country
regression analysis

Malawi $98 $3-$116
Bangladesh $328 $30 - $427
Thailand $2,319 $1,181 - $3,943
Brazil $4,040 $2,393-$7,544
UK $18,975 $20,223

* Interestingly the alternative approaches produce similar estimates —
however, in truth, this may be coincidental.

* Further econometric analysis of cross-country data in ongoing.
Centre For Health%IJ:ImEs
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Summary Points

* Instead of a ‘demand-side’ to informing investment, a
'supply-side’ estimate of constraints (and opportunity costs)
IS required

+ \We've identified a few possible approaches
— Extrapolation from what is known about the UK NHS
— Estimating marginal productivity across countries

 These 2 approaches provide estimates well below 1-3 times
GDP p.c.

— However, the econometric work is ongoing.
* Ultimately, ‘within’ country analyses likely to be necessary

e )
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Outline

1. Economic evaluation for resource allocation in healthcare:
appropriate conceptualizations

(and where this has sometimes gone wrong)

2. Estimating benchmarks of value (“cost effectiveness thresholds”)
to inform investment decisions

3. Economic evaluation in a more complex world: budget silos,
multiple constraints and the value of systems strengthening
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Further issues — economic evaluation in a more

complex world
Conventional CEA is premised on the idea of one overall
budget with the sole aim to generate ‘health’
* The real world, particularly in LMICs, is more complex than
this:
— Budget silos rather than one overall HC budget

— Limits to real resources (HR, physical infrastructure) in
addition to financial resources

— System weaknesses leading to poor implementation

Centre For Healthg43mics )



Need for disaggregation and understanding the
impacts of multiple constraints

* In principle, a mathematical programme could account for
budget silos, non-financial constraints and systems
weaknesses. However, very difficult to reliably implement.

* In more partial analyses (e.g. CEA) need to
— Identify where costs falls and/or which resources are used;

— identify opportunity costs at the margin.

* In many cases there is reason to believe

— Some budget lines are more/less financially constrained (e.g.
HIV vs MNCH)

— Unit costs (e.g. for HR) don't reflect shadow prices

GHE
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Need for disaggregation and understanding the
impacts of multiple constraints

« Standard decision rules

If AC/AH <Kk — adopt intervention
Using net health benefit:

If AH-AC/k >0 —  adoptintervention

* To reflect budget silos/non-financial constraints
If AH-AC,/k,-AC,/k, >0 —  adopt intervention

* Ongoing research to incorporate challenges related to
implementation and the value of health systems strengthening.

* Hauck K, Thomas R, Smith P, Departures from cost-effectiveness
recommendations, IDSI RP, 2014. %%IE
) Centre For Health E mics

**Van Baal, P, Thongkong, N, Severens, JL. Erasmus University (ongoing



Summary Points

* In reality healthcare systems are rarely have a single budget
and the sole objective of maximizing health

— There are often budget silos and funding contributions from a
variety of sources

* Furthermore, constraints extend well beyond being only
financial

— The implication is that unit costs at times may not well reflect
shadow prices (and opportunity costs)

* Understanding where these constraints fall and their
opportunity costs is an active area of research

— Can help to bridge the gap between economic evaluation and

health systems strengthening il )
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Conclusions

* To appropriately inform resource allocation a ‘supply-side’
estimate of the cost-effectiveness threshold is required

— Reflects opportunity costs of foregone interventions

 Widely employed decision rules to inform investments in
LMICs (in particular WHO 1-3 times GDP p.c. thresholds)
are not based upon this kind of assessment

— They are demand-side estimates (at best!)

 Empirical estimates indicate supply-side measures of CETs
much lower than these values

— Longer term research will investigate opportunity costs
associated with a fuller range of constraints and weak
implementation

CHI
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