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Agenda

• CEA and cross-sectoral applications

• Sources of data on CEA

• Tools for identifying relevant evidence

• Using CEA to address equity concerns

• Transferability of economic evidence: a case study



Cost-Effectiveness Analysis (CEA)

• Compares the costs and benefits of two interventions

• Prioritize interventions that produce the greatest benefit for the funding 
available

• COVID-19 (before vaccines):

— Spend limited funds on antiviral treatment, steroids, or oxygen?



Measures of Benefit

• Quality-adjusted life year (QALY)

— Weights time spent in a given state of health by quality of life in that state

• Disability-adjusted life year (DALY)

— Measures impact of premature death and years lived with disability

• Standardized measures that permit comparisons across disease areas



Incremental Cost-Effectiveness Ratio (ICER)

Cost A - Cost B

Effect A – Effect B



Incremental Cost-Effectiveness Ratio (ICER)

$150,000 – $100,000

1– 0.5

Costs

QALYs



Incremental Cost-Effectiveness Ratio (ICER)

$150,000 – $100,000

1– 0.5

Costs

QALYs

$100,000 per QALY gained



What is “Cost-Effective”?

• A threshold for decision-making 

• Typically based on society’s willingness to pay for one additional QALY (or 
one less DALY)

• Countries apply different thresholds

— E.g., $50,000 -- $100,000 per QALY (US)

— 1-3x GDP per capita

— Country-specific criteria



Using CEA to Address Health Equity

Cookson Value Health 2017



What About Other Sectors?

• Education: level/program completion, test scores

• Transportation: km of new road, increase in vehicle capacity

• Defense: combat success, training milestones

• More commonly, costs and benefits both expressed in monetary terms 
(“benefit-cost analysis”)



Sources of Data on CEA
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Source:                 (www.cearegistry.org)

http://www.cearegistry.org/


Cost-per-DALY Studies
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Tools for Identifying Relevant Evidence



Example: Ranking interventions

• Scenario: Bangladesh Ministry of Health

• Need: Identify most cost-effective 
interventions for pregnant women

• Regionally appropriate

18

MoH logo: Bangladesh MoH website

Bangladesh
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ghcearegistry.org
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Registry Search Page
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Example filters:
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Sample output:
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Study Intervention Country ICER
($/DALY averted)

Lohse et al. Gestational diabetes prevention: 
screening; lifestyle adjustment India Cost-saving

Feldhaus et al. Pre-eclampsia prevention, supplementations: 
calcium; magnesium sulfate Nepal $4

Sutherland et al. Post-partum hemorrhage prevention:
misoprostol treatment India $7

Adam et al. Breast feeding support; tetanus vaccination
Bangladesh, Bhutan, India, North 

Korea, Maldives, Myanmar, 
Nepal, Timor Leste

$12



DALY Calculator

24



DALY Calculator Case Study
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Country Cost per HIV
Case Averted ($)

DALYs per Case 
(95% CI)

Cost per DALY 
Averted ($)

Benin 7,183 18.3 (8.9-30.9) 2,075

Cameroon 2,404 18.2 (9.0-30.5) 727

S. Africa 3,153 21.7 (14.1-37.3) 1,035



WHO-CHOICE

• Enables “generalized” CEA for optimizing essential intervention or  
benefit design

• Tools/data available to populate models

— Allowance for country-specific data as available



WHO-CHOICE
Healthy life years saved per $1,000

Joncheere. Priority Setting in Universal Health Coverage. 2014



HIPtool
• Open-access platform to allow countries to develop evidence-based 

benefits packages

• Includes optimization algorithm to maximize:

— Health outcomes

— Equity

— Financial risk protection



HIPtool



Using CEA to Address Equity Concerns



Community Women’s Groups to Address Perinatal 
Mortality

• Perinatal mortality reduced 16%

• $79 per DALY averted vs. usual care

• Meta-analysis of community women’s groups

— Neonatal mortality rate reduction in “most marginalized”:
60% 

Malawi

Colbourn Cost Effectiveness and Resource Allocation 2015
Houweling Int Journal of Epidemiology 2019



Transferring Economic Evidence Between Settings



Model adaptation methods: a case study on Taxanes for adjuvant 
treatment of early breast cancer in South Africa
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Outline 
• Background 

• Description of the CEA model 
• Factors to consider 

• Mullin’s Checklist/Recommendations for model adaptation
• Potential use for adapting equity-informed CEA  



Background 
• Formal structures and processes for the systematic utilization of economic 

evidence in LMICs unclear.
• Steady growth in the number of economic evaluation studies in LMICs.
• Context-specific challenges for undertaking EE

• quality of data
• limited local technical capacities

• Furthermore, the development of de novo models for economic evaluations 
both time-consuming and expensive. 

• Adapting economic evaluation models may be one way of circumventing some 
of these challenges.



Background
• An economic evaluation is considered to be transferable if it can be 

appropriately adapted for application in another setting, 
• Distinct from a generalizable evaluation where results can be applied to other 

settings without adjustment.
• To transfer economic models across settings, first determine which part(s) of 

the model needs to be adapted 
• A range of approaches have been proposed for judging which parts of the 

model need adaptation
• These approaches mostly used in HIC but limited evidence on their application 

in LMIC settings
• In our case study we documented methodology, feasibility and the empirical 

challenges of adapting EE models from one setting to another 



Background
• We undertook a case study on the transferability

of an economic evaluation model developed in
the UK  to South Africa.

• Taxanes “Docetaxel and Paclitaxel” for the adjuvant
treatment of early breast cancer

• The study was based on an existing model built
at the University of Sheffield (UK)

• This was a state transition (Markov) model
developed in Microsoft Excel.

• The model makes assumptions about clinical
practice and disease pathways in the treatment
of early breast cancer



Mullins’ recommendations for model adaptation 







Performance against Mullins’ Checklist (1/2)
• We used a well-validated model
• Resource use data and unit cost (price) data obtained from South Africa 
• However….
• Disease epidemiology partly SA-specific

• Annual probability of death in patients with metastatic disease  not SA-specific
• Annual probability of metastatic disease in patients with locoregional or contralateral 

recurrence not SA-specific
• But the probability of dying for females by age group SA-specific

• Clinical effectiveness not SA-specific
• Clinical effectiveness largely transferable
• But assumption may not hold here- breast cancer prognosis may differ between ethnic 

groups. Ethnicity of RCT participants different from SA ethnic groups. 



Performance against Mullins’ Checklist (2/2)
• Health state utilities not SA-specific 

• Based on literature review of utilities from multiple settings
• Difference in preferences and methodologies for eliciting preferences between settings 

may limit transferability of health state utilities

• Clinical practice patterns partly SA-specific  
• Was accounted for in estimating context-specific costs
• But intervals between treatment cycles different in SA and  RCT



Adapting Equity-Informed CEA
• Current adaptation methods largely focus on conventional CEA models
• But could potentially be useful for adapting equity-informed CEA  ‘Equity 

impact analysis’  e.g. Extended CEA, Distributional CEA
• Considers the health equity impact (distribution of health benefits, financial risk 

protection benefits and opportunity costs) of alternative policy options 

From: Cookson et al 2017  Value in Health,  Volume 20, Issue 2, 2017, Pages 206-212 https://doi.org/10.1016/j.jval.2016.11.027.



Concluding remarks 

• Adapting models to LMIC setting doable but…
• Requires access to the model  or comprehensive reports 
• Requires technical expertise 
• Scarcity/unavailability of data in LMICs a limiting factor
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Thank you!
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