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~ r Stratified CEA: Overview

« Standard approach to CEA in clinical trials
* The importance of sub group analysis

« Example 1:
Cost-effectiveness of statins (HPS)

« Example 2:
Cost-effectiveness of ACE-inhibitors
(EUROPA)

« Application to Value-Based Pricing



#Standard approach to CEA
alongside clinical trials

Well established, but not without Issues:
« Examines overall CEA In trials

 |Ignores potential heterogeneity
— Subgroups potentially important
— ‘Splitting’ data not optimal

« CEA can lack power

— Sample size based on effectiveness only
— High variance of cost data




Components of cost and effect

Components of incremental cost

AC = ACRX ™ ACSE _ ACMorb T ACALE

Components of incremental effectiveness

AE = AE,_ +AE,, . —AE,,

Weinstein & Stason, 1977



r Statistical modelling of the
‘ components of the CEA calculus

Offers some potential advantages:

e Can choose appropriate statistical model for
component

* Can vary explanatory variables by component

» Allows different scales for different
components

e Can address sub-group analyses while
avoids splitting the data

« Can form the basis of extrapolation

« Easier to incorporate additional/external
evidence
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WP Statistical modelling of the
I components of the CEA calculus

Potential problems:
* Too much ‘structure’ to the analysis

 Results are conditional on the
assumptions holding



. Example 1:
Multlvarlate range of risk (5-year MVE risk)
In Heart Protection Study

Quintiles of vascular risk

Multivariate* 12% 18% 22% 28% 42%

*Cox proportional hazards model estimates the 5-year risk of
MVE with baseline prior vascular disease or diabetes, age,
seX, LDl and HDL cholesterol, midpoint of SBP and DBP,
smoking status, creatinine and statin allocation as covariates.

HPS collaborative group, The Lancet, 2005
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Assessing subgroup effects reliably

* Analyses In different subgroups indicate:

— Similar relative reduction In vascular events
— Similar relative reduction in costs of vascular events

— Similar absolute difference In statin treatment cost

* Hence, cost-effectiveness for subgroups
estimated by applying overall treatment effects
to placebo event rates and costs observed In

each subgroup



Within subgroup and

constant relative/absolute impact
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ﬁ ia lllustration:
Economic analysis of the EUROPA
study from the UK perspective

EUROPA trial

* Multi country trial of ACE-inhibitor for
prevention of cardiovascular disease

« 12,000+ patients randomised to ACE-| or
placebo and followed for mean of 4.2 years

* Clinical trial showed 20% reduction in primary
(composite) endpoint of CV death or non-fatal
Ml/cardiac arrest

EUROPA investigators, The Lancet, 2003
Briggs et al, Heart, 2007



Event-based model of
EUROPA
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Explanatory variables to model
heterogeneity

RX group

Age

Gender

Smoking
Previous Ml
Revascularisation
Vascular disease
Diabetes

Family history

Angina

Blood pressure
Kidney function
Cholesterol
Obesity

a
Ta

a

KIng beta blockers
KIng statins

KINg nitrates



Frequency

dividualised’ subgroups in EUROPA

pst-effectiveness for all covariate patterns
£9,700 median cost per QALY

I 88% patients fall below £20,000 per QALY
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OFFICE OF FAIR TRADING
a

The Pharmaceutical Price
Regulation Scheme

An OFT market study




EXECUTIVE SUMMARY February 2007

Key recommendations

We recommend that Government reform the PPRS, replacing current profit and price
controls with a value-based approach to pricing, which would ansure the prica of drugs
reflact their clinical and therapautic value to patients and the broadar MHS.

wWe baligve this would provide major benefits to patients and innovative companies in
the short and long termm:

—  value for money for the NHS: we have idantified hundreds of millions of pounds of
expanditurea per vaar that could be used more cost effactively under value-basad pricing,
allowing patients graater accass to drugs and other healthcare banefits thay are
currently being denied. In short, tha same leval of expanditure could be used to produca
greataer banefits for patients.

- better incentives to invest: more value-reflactive pricas would give companias much
stronger incantives to invest in the drugs that are most benaficial to society, particulary
in argas of unmet patiant need. Given the intemational importance of UK pricas, thasa
benefits would be falt not just in the LK, but globally.

- astable, sustainable system: thesze reforms would improve stability for Government
and industry in tha long nun, by avoiding relianca on increasingly arbitrary profit and price
controls and enszuring instaad that futura pricing dacisions are based on an informed,
rational debate about how to maka tha best use of availabla MHS resourcas.

Intarnational experiance shows that value-basad pricing can work well in countries that have
fewar resources than wea anjoy in the UK but companias have highlightad key issues that
naed to ba addrassad in ensuring affective implementation. We balieve we have met thase
concarns in daveloping options for raform that will provide a credible, practical pricing
regime for the long term.



How would VBP work?

Links price NHS will pay to value drug
provides

This creates the appropriate incentives for
value for NHS

Appears reasonable, but ‘devil is in the detall’

Pharmaceutical industry have objected
— but dangers too for the NHS

Focus here on what this means for ‘sub-group
analysis’ in cost-effectiveness studies



tit what If price had not been set
and company faces VBP?

 What are the incentives to the company?
— To employ ‘average’ pricing for patient group

— Effectively ‘hiding’ heterogeneity in value to gain full
benefit from NHS

 What are the dangers to the NHS?
— Effectively lose ‘consumer surplus’
— Drug has zero value to NHS

* What Is the solution?

— Careful subgroup analysis
— ‘Signalling’ NHS demand curve



Components of cost and effect

Components of incremental cost

AC = ACRX ™ ACSE _ ACMorb T ACALE

Components of incremental effectiveness

AE = AE,_ +AE,, . —AE,,

Weinstein & Stason, 1977



Manipulating the cost-
effectiveness decision rule

AC
-+ Recall ICER =—
JA\=

. Decision rule: ICER <4 then implement

 Net-benefit: NMB=/1-AE = AC
« Recall: AC =AC_,, +AC.. —AC,, ., +AC, .

e Value: V=A-AE- AC, -AC,, ., +AC,



“Industry incentive: price at average value

« (Calculate average value across whole trial:

V =41-AE - ACSE B ACI\/Iorb T ACALE

 |n EUROPA this is:

— £1,758 for five-years of treatment
— £26.98 per 28 day pack supply

* Therefore £25.00 pricing is ‘cost-effective’
with ICER < £30,000 per QALY



éps to generating a ‘demand curve’
for ACE-Inhibitors based on
EUROPA trial

* For each patient calculate

V =1-AE - ACSE — ACMorb T ACALE

(that Is the value excluding drug cost)

« Rank order by this value
* Plot for each patient



Plotting net-benefit for EUROPA

Net-benefit (per patie
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Demand curve
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" Industry pricing at average value
140 w

£120 -
Industry Profit

9

o £100 -

S

(@

> £80

@) )

0 Welfare Gain Welfare Loss

N £60 -

(D]

O

E £40 -
£20 - S
£' I I I [ [ [ [ [ [ |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Quantity (% patient population)



Demand curve
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Demand curve
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Could VBP work?

Industry incentive: price at average value
NHS incentive: squeeze marginal cost
pricing

Solution?

— Signal demand curve
— Allow monopoly pricing for patent period

Can only be achieved with careful
analysis



Conclusions

Reimbursement policy fundamentally interested
IN sub-groups / heterogeneity in CEA

Standard approaches to CEA in trials

— Often underpowered

— Average over heterogeneity

Statistical modelling of trial events make full use
of available patient-level

— Robust subgroup analysis

— Offer increased precision

Value-based pricing is likely to increase the
Interest in stratified CEA



