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Health Economic Evaluation
Core Question

Is this health procedure, service, or programme
worth doing compared with other things we could 
do with these same resources?
(Drummond et al., 1987)

Net medical costs
Net indirect costs

Net patient benefits
Net societal benefits
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Basic Elements of Measuring Value

Cost: What is the net 
additional cost when the new 
treatment is used instead of 
another one?

Benefit: What’s the net 
health benefit from the new 
treatment, compared to others?

Cost-benefit (aka cost-effectiveness) ratio:
What’s the cost per additional unit of health? Is the patient 
or society willing to pay that much for the new treatment? 



Quality-Adjusted Life-Year (QALY) Concept 
Review
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Incremental Cost-Effectiveness Ratio 
(ICER)

ICER (for drug T vs drug C) = ∆C / ∆E

Where:

∆C = Additional total cost of drug T vs drug C

= drug cost difference + resource use cost difference

∆E = Additional effectiveness of drug T vs drug C

Example:

∆C = $5000

∆E = 0.2 Quality Adjusted Life Years (QALYs)

ICER = $5000/0.2 = $25,000 per QALY saved



ICERs and Net Monetary Benefit
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Decision rule for adoption (based on econ evaluation alone):

Adopt if cost per QALY saved due to new treatment is 
less than society’s willingness to pay (λ)  for a QALY

i.e.,   if ∆C / ∆E < λ

if        ∆C  < λ∆E

if 0   < λ∆E - ∆C

λ∆E - ∆C is known as the “net monetary benefit (NMB)” 

so we adopt if        NMB > 0

Let’s say λ = $100,000 per QALY saved, and ∆E = 0.2.

Then λ∆E = $20,000; if ∆C = $5000, then NMB = $15,000.



One country’s view on cost-effectiveness

<£20k per QALY • Cost effective
Majority of drug 
recommendations for 
unrestricted use

£20-£30k per QALY • Borderline cost-
effective,

• limit guidance to 
patients which are 
particularly at risk

Typically 
recommended 
for restricted use

>£30k per QALY • Generally not cost-
effective

Recommend for 
restricted use or not 
recommended

“It is apparent that the appraisal committee has been reluctant to 
recommend the use of technologies with a cost effectiveness 
ratio of more than £ 30,000 [per QALY gained].”

Michael Rawlings, Chairman NICE, cited in SCRIP

NICE Cost-effectiveness Principles



Early economic models

• Typically disease-based models for early product 
teams, in phase 2 or earlier

• Captures basic disease treatment patterns, 
outcomes, and costs

• Allows for variations in treatment prices and 
outcomes, and calculates the cost-effectiveness of 
treatment
– Estimates the product price that will be consistent with 

cost-effectiveness for an expected treatment effect
– Or, estimates the treatment effect necessary to support a 

given product price, and stay within a cost-effective range

• Primarily meant for internal company use



A common type of health economic model –
The state-transition model
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Siebert U, Alagoz O, Bayoumi AM, et al. State-transition modeling: a report of the ISPOR-SMDM modeling 
good research practices task force-3. Value Health 2012;15:812–820.



Cost-effectiveness results from stochastic models

CE threshold 
(slope = λ)
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How Well Does The Target Outcome Profile 
Measure Up? 
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Mixed/indirect treatment comparisons

• Provides treatment comparisons when head-to-head 
trial data are not available

• For some outcomes, given sufficient data, 
pharmacometric models can provide this evidence

• More often is done using pairwise comparisons taken 
from the literature, using network meta-analysis (now 
typically Bayesian) or model-based techniques

• Can be used as evidence of comparative effectiveness 
per se, or as input for economic models



Mixed treatment comparisons 

Efficacy of 
Drug A

Efficacy of 
Drug C

Efficacy of 
Drug D

Efficacy of 
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Efficacy of 
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