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- Context and Objective

* (Context

e Quality-adjusted life-years (QALYs) are widely used as an outcome for
the economic assessment

e EQ-5D based utility is preferred by NICE for economic evaluation
(2008) but not commonly used in clinical trials

e Other generic or specific Patient Reported Outcomes (PROs) are used
in clinical trials,

* Solution
e Mapping PROs onto EQ-5D based utility

* Objective

e To provide an overview of mapping techniques used in Health
Technology Assessment (HTA)

e To illustrate how to use mapping
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|. PROs Description

1. EQ-5D 3L/5L
2. SF-36v2
3. HAQ-DI
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oL EQ-5D

A generic measure of health
e 5 items for 5 dimensions

o After scoring: Utility index

UK e S
EQ-5D
Health Scoring France _
CourtyEQSD | Us  E
tariff Severe No
Pain/ problem problem
Disconfort
e Each item has 3L (levels) => 5L
Possible health states
1 ‘ 3=243
No proble Some problem | Extreme problem

Slight =~ Moderate Severe  Extreme

55=3125 -




Domains Scores

Domains & Components

(T-scores: CIg9%-~)

A multi-purpose, short-form health survey with 36
questions:
8 domains 2 Summary Measures

cal Function

Role Physica
B _RP_ =3

Bodily Pain <«
BP

seneral Healt :
GH

Vitality

PF :

Social Functioning Mental component

summary (MCS)

Role Emotional L

Mental Health
MH

US population norm

Scores

A

No single global scc

contributing
most to the
components
contributing
less to the

components



*PRO for the assessment of Rheumatoid Arthritis (RA)

HAQ-DI
8 domains # Items Initial version : 1983
Recent version

PROMIS HAQ
(Improved HAQ)

Dressing & Grooming
Arising
Eating
Walking
Hygiene
Reach
Grip

4 Levels Levels

0,123

W W N WIN W N|N

Activities

' 8items/20 x25

Total score

N
o

0-3 0-100

More disability

Without any A little With some With much Unable to do
difficulty difficulty difficulty difficulty



Il. Mapping techniques

1. Definition

>.  Mapping process of EQ-5D based Utility
-Step1: Estimation Sample
-Step2: Transfer Function Building
-Step3: Utility Approximation on Target Sample

3. When Mapping?
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erinition
°* Mapping
To link a target PRO with source PROs by transfer function

Transfer Source
unction - PROs

* Mapping onto EQ-5D

ransfer “Source
e Double maﬁ

Mappmg

ITransﬁer
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Objective

Mapping

Good
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apping Process of EQ-5D based Utility

Utility
Approximation
on Target

Transfer
Function
Building

Estimation
Sample

*Target PRO: EQ-5D

CROs: Clinical Reported Outcomes
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 PROs/CROs selected in
function have impact on EQ-5D

Overlapping Distributions of selected
PROs/CROs in two samples

0.03

— ‘ | |
f(Estimation sample PROs)  f(Target sample PROs)

0.025
0.0z
0.015
0.o1

0.005

0

i 20 40

100
PRNs<
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~Estimation Sample
Example: Influence Diagram of Rheumatoid Arthritis QoL and Symptoms

Long term Systemic
Joint swelling consequence of manifestation
or damage inflammation of RA
2

" Limited Key RA symptoms
physical and QoL

function _

Other
symptoms
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tep1: Estimation Sample

Example From Influence Diagram of Rheumatoid Arthritis QoL and Symptoms
To Economic Modelling

ey
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apping Process of EQ-5D based Utility

Transfer
Function
Building
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g

Step2: Transfer Function Builing

Transfer Function Building

1

PROs &
Variables
Selection

2

Model Type Model ncertaint

] Performance Stud
Choice & Validation 1

Mapping TMT HUYNH 16



* Using UK tariff
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Mapping
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el Type
Study of EQ-5D utility distribution

b)
e Multimodal nature of the distribution o
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—Model Type Target PRO

F

EQ-5D Index EQ-5D dimension levels
[-0.549;1]* = 1, 2,3 O 1,2,3,4,5

*Using UK tariff —
*OLS: Ordinary Least Squares Warnings: PROs version

*PLS: Partial Least Squares %




Using Similar criteria and techniques as preglictive modeling:

| Performance | alidatio

r Goodness of fit 1
L ajusted R? AIC, BIC J ample

arning vs testi
samples

F Prediction |
j power: RMSE I / ex

nple similar
e target samf

[ Comparing with ]

existing mapping
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NSter+FUHnRcEC

certainty Study

( v N

Uncertainty
study

Heterogeneity in
measure of utility
index

More error and
uncertainty around
the mapped EQ-5D

utility

Change EQ-5D tariff

Multiple possible
transfer functions for
sensitivity analysis

Target vs Source
measures

the uncertainty
should be fully
accounted for
within economic
analysis

Bootstrap

Precision of
estimation and
values

Estimation
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Step2: Transfer Function Bu
Some Examples

ding

e Mapping SF36 (12) onto EQ-5D
e Mapping HAQ-DI onto EQ-5D
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Exa m p

Target PRO Model Type

EQ-5D-3L
Dimension
levels

EQ-5D-3L
Utility Index

le: Mappmg SF- 36/12 ont

Transfer
unction

SF-12: PCS,

MCS

SF-12: PCS,

MCS

SF-36

=

Gray 2006

Francks
2004

Brazier
2009

23



EQ-5D Utility
Index =

Domain transformation: [0;1]



Example: Mapping SF-36 onto EQ—SD 3L (Brazier 2009)

Estimated coefficients (GLM: Model 3)

8 domains

Domains Domains? IntEI:CtIO
Bodily Pain BP 0.715" -0.330 *
Physical Functioning 0.559" -0.227*
- .
o0 T, RP and RE did
General Health 407" 0.032 N
not significantly effect
- the EQ-5D index,
*
Role-Physical ~0.146 0.001
T
; 7=
ins+Mental domains) .

PFeRP 0001

- PExBP 0030 | RPxBP 0019
PFeGH 0073 | RPxGH 0068 | BRxGH 7
PExVIT 0.132¢ | RP*VIT 0050 | BpxvIT 0000 | GHXVIT 0066
PS03 | RPxSE O06F | BpxSE 0058 | GHxSF QIG7 |VITxSF 014
PEXRE 0047 | RP*RE 0012 | BxRE 0038 | GHxRE 0033 |VIT«RE 0020 SFxRE 0013
PEXMH 0014 | RPMH 0020 | BPxMH O30 | GHxMH 0084 |VIT MH 0003 [SFxMH 0065 |REXMH 0048




Target
PRO

.
v
o
=
]
%
)
‘N
O
M

Model
Type
Linear
regression

Linear
regression

Mixture
model

: Mappmg HAQ—I onto

Transfer A
unction

Domainitem B SE P Domain/item B SE P
Hygiens
Dressing and
lgresoming Hz=1 005 002 <001
H=2 -045 004 =00t | M=t 005 002 oM
AuthOI' Arising Hy=2 011 004 <001
Ho=1 908 002 <poi| | Peseh
H,=2 09z 005 ooz || He=2 014 004 <001
H A DI B b l H,=2 05 008 <001|| P27l 013 006 003
Q ansback, | =
Dummy 2007 He=2 2015 005 om || He=2 008 004 D04
H=1 -004 00z 00z || He=3 020 007 <00
I tems H,=2 008 00 om || Ha=3
Walking Ativities
HAQ-Dland Adams, |~ o oo o || Fe! oo o <o
H,=3 042 005 002 Hy =1 007 002 <001
DASZS 2010 Pids o devices H,=2 008 004 003
Hy=2 <04 004 <001 | Ha=3 008 003 <0M
HAQ—DI, VAS Hern and e Ho= 007 003 oot | | Constant 080 001 <001

pain and age Z, 2013

=
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Very complicated to calculate,
therefore computationally
intensive for an Individual Markov
model and might not be feasible
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apping Process of EQ-5D based Utility

Utility
Approximation
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. Utility Approximation on Target Sample

! 1 g :
Target sample v Utlw
| pproximatio

© Similarity

~ Availability
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Example Mapping SF-36 onto EQ-5D-3L (Brazier 2009)

Model predicts well for milder health state

- Mean of 0-100 scaled domains >55

1.00

Very reason of
O\75

Multimodal nature
050 of the EQ-5D

distribution?

0.25

Mapped Utility

0.00

mmmm EQ- 5D score
0.25 wmmm Inpatient predictions
Outpatient predictions

-0.50

1.00 QObserved Utility ordered according to severity -0.50
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I' When Mapping?

* When Mapping
* Example of Mapping HAQ-DI onto EQ-5D
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en Mapping?

Not
available

‘ Indirect
Sensitivity link with

analysis health
g - states

Available in short
term

e Direct utility should be used in parallel for assessment of mapped ones
« Different mapping algorithms should be used for sensitivity analysis
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-

ulation in CE I\/Io-d\e'l for 'RA\

e

Example: Utility calc

Health states Cycle calculation

1%t treatment
Assess response to

treatment

Update HAQ-DI and VAS
pain scores

(M)

Determine if patient stays Update QoL

treatment on treatment or switch to
another treatment

Update mortality and
costs

Palliative
care

(M) Using mapping (HAQ and VAS pain ) function to approximate EQ-5D utilities:

33
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“Conclusion
* Mapping gives a possiblity of utility approximation for
economic evaluation

* Mapping should include not only CROs but also PROs
to reflect the impact of other effects of treatment that
are not captured by CROs.

* Mapping on direct statistical links rather than purely
on the opinion of expert

* Following a rigorous mapping process
* Prefering direct utility than mapped one
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Thank you for your attention
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 SF 5B

SF-6D based Utility

e The health state utility index derived from the SF-36
(11 items) or SF-12 (7 items) contain 6 dimensions (6D)

 Index scores =[0.30; 1| represents worst health state to
best health state

EQ-5D based Utility
-0.594 0 0.30 1

SF-6D based Utility
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eX|st|ng Mappmg algorit

m

Example of mapping SF-36 onto EQ-5D-3L (Simulation)

Estimated EQ-5D Utility

00 01 02 03 04 05 06 07 08 09 10

-0.2

-04

Mean of 8 domains of SF-36 [0-100]

100 90 80 70 60 50 40 30 20 10 0
L | I | I | I I | |
_ Utility
VM&=0"986
\\h‘-‘-‘-—
\Domain mean
55
\\\
[ [ [ [ [ [ [ [ [ [ |
1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0

Mean of 8 domains of SF-36 [0-1] 39




Pearson Correlation Matrix: n= 989

10 40 70

03 07
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° correlation between
EE ] ] Bk Bk ] ] Bk Bk
063 || 069|077 || 054 | | 063 | |0.77||0.77| |0.76 SF-36 and
TR R FRH FRH FRK FRK FRH TR estimated EQ—SD
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Sl Pl g = Sysmatric distributior
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F v s
-l v



1
1

Utility

Estimated EQ-5D
02 03 04 05 06 07 08 09

02 03 04 05 06 07 08 09

0.1
0.1

-01
-01

-0.3

-0.3

“| = Polynomial 3

-]

Estimated EQ-5D

SF-6D

“|= Spline
| |

0 200

meanSF: mean of 8 domains of o-100 scaled SF-36

27 33 39 45 55 65 75

Mean SF

16 21

10

=]

0.301 -0.064
0.559 0.551
0.616 0.692
0.631 0.670
0.601 0.839
1 0.987
0.114 0.207

Simulation:
meanSF:8.23
=>EQ-5D=-0.067




