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Qutline

» Economic Evaluation: Brief Recap

» Methods for Economic Evaluation

+¢* Trial Based
+¢» Model Based

» How to use Decision Trees

sojdwexy

» How to use Markov Models

» Endpoints of Economic Evaluation

» Uncertainty in Economic Evaluation
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Economic Bvaluation

» The comparative analysis of alternative courses of action in terms of both their
costs and consequences

» Itis NOT

» A form of accountancy
» Cutting costs
» Cost of illness

» Burden of illness
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Data Source

» Sometimes data for undertaking economic evaluation can
be collected in a single RCT

» More often multiple data sources needs to be integrated
and outcomes extrapolated using a decision analytic model.
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Fowto undertake an Economic Braluation?

» Randomized controlled trial

» Decision model

» Both
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RCT: Inconrplete Solution?

» Clinical efficacy vs Real-world effectiveness?

» Can we compare results from RCT based CEA to CEA of other

clinical conditions?

» Is the time horizon appropriate?

Are the results generalizable?

» Have all available options been compared?
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Randomised Contral Tnals

Advantages

» Quality data on clinical
effectiveness

» Possible to collect the economic
data for economic evaluation

“* Health-related quality of life
“* Resource use and costs
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Disadvantages

» Typically short follow ups
(6 months to 2 years)

» Does not guide for what happens
beyond trial

» Does not use other available
information for health
technology/treatment etc.




More Reasons to Use Model

» Trial just one source of data, could be others

» Model allows to synthesize information from all sources for a

health technology

» Explore scenarios not explicitly found in data

» Accounts for how uncertainty in available evidence
translates into decision uncertainty for a policy question
under consideration
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[fference in Approach

Characteristic Approaches for undertaking economic evaluation

RCT Decision model

Focus of Internal validity External validity
assessment

Time horizon Usually short — enough to Usually long — to
estimate proximal clinical comprehensively estimate
endpoints downstream costs and
consequences

Measure of  Usually proximal clinical  Utility-based measure such
outcome endpoint, eg. reduction in as quality-adjusted life year
blood pressure (QALY)

Mumber of  Limited No limitation
comparators

RCT: randomized controlled trial, QALY: quality-adjusted life year.

Gupta et al; 2019, Journal of Global Oncolog
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Sunmansing Vhy use nodel?

Need to

Compare all relevant options
Reflect all relevant evidence

Extrapolate beyond trial (over appropriate time horizon)

>
>
>
» Link intermediate to final endpoints
» Generalise in other settings

>

Indicate uncertainty and future research
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V\hat is a Model?

» Analytical models are simplified description or representation of
reality......

Test accuracy Treatment effects
Sensitivity/specificity Survival, health status

Resource use Preferences
GP visits, IP stays... QoL weights
Unit costs Epidemiology
e.g £ per GP visit MODEL Baseline risks,

sub-groups

|

Cost Effectiveness
Cost/QALY
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Decision Tree

No disability Q
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Decision Tree...

No disability 0.2, 818, 1 *64

Alive at 28 d (0.7)
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Dead (0.3)
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Alive at 28 d (0.4) /’
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No SNCU

Minor disability 0.1,1100, 0.7%60
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Major disability 0.2, 1400, 0.4*55

Dead (0.6) q
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Decision Tree....
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Decision Tree: More Bxanples

=
Punjab state population
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Status quo model
| (current practices)
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Decision Tree: More Exanples

District Faridabad birth
cohort
. - |
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Limtations of Decision Tree

» Unidirectional flow of events
» Less suitable for chronic diseases
» No temporal element, everything happens at one time

» Can get bushy with greater detail
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Markov Model

» ldentify markov states or health states

» Choose length of cycle (days, week, month, year)
» ldentify feasible transitions

» Ascertain initial and transition probabilities

» Attach costs and QOL to each health state
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Markov Model: Bxanple

Progressive Disease Disease specific
(PD)
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Trangtion Probabilities

» Probability of moving from one health state to another is transition probability.

» Transition probabilities (or probabilities) are key inputs for formulating the
calculations pertaining to Decision and Markov model in a modelling exercise
under economic evaluation.
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Markov Model: Bxanple

Progression free

state (PFS)

Sorafenib sPFSPD = 0.1786

BSC bPFSPD = 0.3571 Sorafenib sPFSD = 0.0003

BSC bPFSD = 0.0003

MOLICEIWEREETY Disease specific
(PD)

Sorafenib sPDD = 0.3750
BSC bPDD = 0.4120

Online Workshop on Health Economics, September 14t-15th, 2021

PGIMER, Chandigarh



Markov Transition Matnx

State going to
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PFS PD A Death from disease All-cause mortality
f . n
E | PFS | | 1-sPFDPD-sPFSD | [ sPFSPD | | 0 ' | sPFSD
ol : [ |
= PD 0 '| 1-sPDD 1 [ sPDD o
S J ) !
z Death from disease 0 R I b .7 o
E‘E - L, - - = - ”
All-cause mortality 0 -7 -0 =407 " 1
| g==S=s—=m=== | I
Transition Probability Matrix: Sorafenib Arm
Death from All cause
PFS PD disease mortality
PFS 0.8211 0.1786 0 0.0003
PD 0 0.6250 0.3750 0
Death from disease 0 0 1 0
All cause mortality 0 0 0 1




Cohort Sinrulation

Cycle

Sorafenib (Intervention) Arm - markov cycle

Death from

PFS PD :
disease

All-cause
mortality
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Markov Trace: Sorafenib Am

Total Sorafenib .,:; — Total BSC o5

ICER=—m————————
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Markov Model: Exanmle 1
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Markov Model: Exanple 2

' 1

CD4 Count

)

500-350 per mm? S o
Death due to l 1‘ - ~
HIv [ CD4 Count e : u Al (;ail.ie
Absorbin — mortality
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i

CD4 Count
<50 per mm’
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Markov Model: Exanple 3

All cause
death

All cause
‘ death
/7~ HIV
deaths

—> Mortality — Sexact —> Sex act with possible HIV transmission
- - Shift among HIV/STD sero-types ——> Sex act with possible STD transmission =~ —»> Sex act with possible HIV and STD transmission

D Female sex workers O Clients of sex workers O General Population
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Limtations of Markov Model

» Difficult to include interactions

» Memory-less feature
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Uhcertainty Analysis. CEPlane
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Lhcertainty Analysis
Cost Hfectiveness Acceptability Curve
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Software Options

» MS Excel

» Very easy and flexible
» Advanced analysis requires visual basic

» Other decision analysis softwares
» TreeAge Pro, R and MATLAB
» Easy to use
» Some options not available
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Thankdl!
Eail
panka]bahugunal8@gmail.com
healtheconomics@paisphin

Suggested Reading:
1. Gupta N, Verma R, Dhiman RK, Rajsekhar K, Prinja S. Cost-effectiveness analysis and decision modelling: a tutorial for clinicians.
Journal of clinical and experimental hepatology. 2020 Mar 1;10(2):177-84.
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