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YA What is early modeling?
A

(

‘-«\/’ = Emphasis on efficient use of resources in medical
— product development and market access
[ = Determine health economic value (for society) early on to

either continue or discontinue further development

. \ = But also different meanings:
/\l = Early modeling/horizon scanning for (research) priority setting
° R = From a societal perspective — i.e. allocative efficiency
q_ = Early stage modeling for R&D and commercial decisions
v M = From an industry perspective — i.e. business opportunities

.

or

Early modeling for R&D decisions

Table 1. Similarities and Differences between Classical HTA and Early HTA

Classical HTA Early HTA

Assess (likely) safety, effectiveness, and
eness profiles of a new

Aim Assess safety, effectiveness, and
iveness profiles of a new

Decision support cgulators, payers, and
et cle ‘,

e, payment,

and usage of a technology

Available evidence Usually evidence from clinical studies
performed with the new technology

Potentially significant influence on (future)
clinical performance of a new
technology

Influence on technology performance  Limited or no influence on clinical
performance of a new technology

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 24:1, 2008 37

Pietzsch & Paté-Comell, Int. J. Techn. Assessm. Healthcare, 2008

Early Health Economic Modeling: A simple starting point

success j
Current Treatment A 0.80
failure

Disease X 0.20

success

otential Treatment B 0.90

failure

0.10
Key questions in this example:

- What is the incidence (X,0) of failure in real life?
->What is the QALY loss (X,0) of failure/disease?
->How is failure managed in real life
—>what is the cost (X,0) of failure?

Anticipated in TPP
(target product
profile)

o

_~ Early health economic models
)

7 = Deterministic sensitivity analysis
= What effect size would be needed to demonstrate value
= What range of prices is acceptable
= What model parameters drive value
\ " What priorities for evidence generation
. /\} J " Uncertainty in early models
= Parameter uncertainty, possible to quantify using VOI

M = Decision maker uncertainty

‘_‘%- = What criteria are used for decision making ?
4
.

= ICER, impact, burden of disease, prevalence

et = Some uncertainty can be solved if comparator is

known, yet this is difficult to determine early stage
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Technology use by patients

Market Access

first clinical use Coverage and adoption

Defining target use

l_Y_J\ It
Y
Basic research

Very early HTA

product life cycle

”_Y_}
Access & pricing

Translational research Clinical research

Early HTA Main stream HTA (+horizon scanning)

Decision uncertainty

lizerman & Steuten, Appl.Health Econ & Health Pol.2011
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~ Support of product development decisions
) ﬂj pp p p

\ 7 Busines case analysis
7 Does the developmen it the s ieligence
companis trategy and product porioio &—

Whatis the competitive advantage?

(e.6. SWOT and PEST
~ it/ o fury
Clinical case analysis
Whatis the intended application/product?
What are the new products’ sdvantages?
Whatis the targ
~

get group (s
What are the comparator interventions?

Whatis the expected clinical outcome?

Headroom analysis
determinethe co
. net-maximum cost for

55 gap &

v Return on investment analysis
(headroom*expected volume)

Early Health Economic Evaluation
e Sayesian anlyisof expected IR _—

uzerman & Steuten, Appl.Health Econ & Health Pol.2011
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] Approaches to identify potential use and impact

./ = Qualitative interviews and expert consultations about

expected benefits, including delphi methods

= Belief elicitation experiments to identify most
promising use and to elicit priors

= Multi-criteria decision methods to support decision
\ making in a more transparent way

™~ = Preference elicitation methods to quantify willingness
to pay or utility of an incremental improvement

= Health economic or disease models to identify room
for improvement
= Cost-effectiveness gap analysis
= (Early) health economic modeling

ol
) ﬂ/j Circulating Tumor Cells TheRapeutic Apheresis

» CTCTrap is EU funded (7t framework program)
= Lead partner is the University of Twente (Leon Terstappen)

= Several partners from industry, universities and cancer
centers:

= |IGR Paris, ICR London, LMU Munchen, IOV Padua
\ = Workpackage on health economics

x.,\ﬂ j
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'SEVENTH FRAMEWORK
PROGRAMME
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\\Jr/j Circulating Tumor Cells TheRapeutic Apheresis

L\J// = CTC refers to cells that detach from a primary tumor

or metastatic site, circulate and may form metastasis
= CTC represent a liquid biopsy and are useful for

tailoring treatment and prognosis of survival

» Yet, the presence of CTC in peripheral blood is

relative low 1 per 1057 cells

/\1 “ = Current methods, like Cellsearch®, only isolate 7.5

v

wor'

[}

ml which allows detection of CTCs in about half of
the patients

= Next step to increase sensitivity is to detect CTC by
sampling at least 1 liter fresh blood (or alternatives
like detection of tumor particles) and to develop
methods for automated CTC expression profiling

(A

)‘\j  Potential clinical utility of CTCTrap
of

\
"x\\j’ = Increased sensitivity for detecting CTC, and hence
~ improved prognosis and therapy decisions
= Earlier detection of a primary tumor (screening)
= Better detection of the probability of metastatic disease in
patients diagnosed with breast cancer
\ = Better characterization of tumor expression profiles
/\l = Analysis of discordance primary tumor, CTC and distant
metastasis ptentially causing lack of treatment response
= Better monitoring of therapy response
"ﬁ = Potential to stop expensive drug treatment
'
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<o regional radiotherapy

Adjovanscherspy:
B iomonal therary

Systemic therapy:
- Hormonal therapy

- Immunotherapy
B hcorhoraces

j\} (i) Added value of CTC as a diagnostic tool

Doctor Visit

</ T e -

Option 2 Option3  Option4

Option |
963,000 /yr 12,331 lyr

656 /yr —> 144 /yr

= Option 1: Screening
E /\‘ = CTC count as an early sign of an (undetectable) solid tumor
= Option 2: Early staging
= CTC count to assess probability of distant metastases (>9CTCllitre)
‘_ﬁ- = Option 3: Adjuvant therapy selection
= CTC characterization to guide adjuvant treatment selection
or = Option 4: Therapy monitoring
= CTC count to monitor therapy response

Cost-effectiveness ysis at the d. p
j\f\ phase of a potential health technology: examples

based on tissue engineering of bladder and urethra

Helen McAteer, Emma Cosh, Guy Freeman, Anand Pandit, Peter Wood and Richard Lilford*
B LUK

{3

Abstract

Objectives: We demonstrate the use of health economics to guide investment decisions in
regenerative medicine. Our examples are based on proposed tissue engineering applications in
the urinary tract. We show that health economics have a role in strengthening the supply side, not
just the demand side of the health economy.

Methods: We reviewed the epidemiology and treatment of the clinical conditions where TE
of urothelium may be considered using literature identified from a range of sources including
il

field.

(/’-\—ﬂ

Results: Careful analysis of current best treatment suggested that urethral defects and bladder
resection for cancer offered the most propitious applications of TE. The headroom for engineered
urethral tissue was estimated at £186. This is unlikely to be large enough to support the launch
. of a TE product populated with viable cells. The headroom for TE bladder, on the other hand, was
. estimated at around £16 268. However, the market size is limited reducing potential profitability.

Conclusions: The Headroom Method can help inform instrumental decisions concerning new
» treatments without having to build a complex model with very wide parameter uncertainty.
v Copyright © 2007 John Wiley & Sons, Lid.
Received 29 May 2007; Accepted 13 June 2007
or Keywords tissue engineering; regenerative medicine; cost-effectiveness; urethra; bladder; QALY;
headroom method; cost-effectiveness gap

Cost-effecti
(= phase of a potential health technology: examples
j\g) based on tissue engineering of bladder and urethra

Helen McAteer, Emma Cosh, Guy Freeman, Anand Pandit, Peter Wood and Richard Lilford*
L UK

|
\*&‘jf Abstract

é The Headroom Method can help inform |nstrumental

lysis at the development

decisions concerning new treatments without having to build
a complex model with very wide parameter uncertainty.

field.

Results: Careful analysis of current best treatment suggested that urethral defects and bladder
resection for cancer offered the most propitious applications of TE. The headroom for e
urethral tissue was estimated at £186. This is unlikely to be large enough to support the launch

. of a TE product populated with viable cels. The s or TE bladder, on the other hand, was
g imated at around £16.268. H & potential proftabilty.
‘
Conclusions: The Headroom Method can help inform instrumental decisions concerning new
» treatments without having to build a complex model with very wide parameter uncertainty.
v Copyright © 2007 John Wiley & Sons, Ltd.

Received 29 May 2007; Accepted 13 June 2007

or Keywords tissue engineering; regenerative medicine; cost-effectiveness; urethra; bladder; QALY;
hendroom method; costcfecivcness gap

Cost-effectlveness gap analysis

= Headroom for improvement, given expected benefits
= Will the new technology be cost-effective if it works in its best
way
= Requires
= Willingness to pay for a QALY (e.g. 30KE/QALY)
= Incremental QALY gain (estimated) and duration

(/N /Q/@

/\‘ = IfICER =AC /AU, then AC =ICER* AU or AC = WTP * AU
= E.g. case: POCT for lithium monitoring
= Cost of severe lithium imbalance: 752 €
'ﬁ = Utility decrement of lithium imbalance: 0.04/year
wor' = CE-gap: 30,000*5*0.04+752=6752€

= Good prospects as incremental cost not likely to exceed 6752€

(A
S} d) Cost-effectiveness gap

\\‘\// WTP
= cost
Margin for
‘new product
_ $Potential
.7 | treatment Room for
- g Improvement|
\} Le* (scost)
/\] Current .7
-
treatment /_
. =
. Expected QALY gain
‘3
’ QALY
or
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j Added value of CTC as a diagnostic

ol

Option2 Option3  Option4

963,000 /yr 12,331 fyr

656 /yr —> 144 Iyr
= Option 1: Screening

= CTC count as an early sign of an (undetectable) solid tumor
= Option 2: Early staging

4
\

. . = CTC count to assess probability of distant metastases (>9CTCllitre)
‘_ﬁ- = Option 3: Adjuvant therapy selection
= CTC characterization to guide adjuvant treatment selection
sor' = Option 4: Therapy monitoring
= CTC count to monitor therapy response

(A

Cf) Early staging: CTC count for prognosis (option 2)
i o
A Journal of Oncology

Favorable
= 334 (74%)

Logrank P < 0001

Logrank P <.0001

19.1 months

T

0246 8101214161820 2224 26 28 30

[} 05 10015 20 25 30 35 40 45 50
Time from draw (months) Time from draw (months)

v @ ®
Threshold is 5 CTC/7.5ml blood, which may be too late to prevent metastases

Miller MC, Doyle GV, Terstappen LWMM. Significance of Circulating Tumor Cells
Detected by the CellSearch System in Patients with Metastatic Breast Colorectal and

Prostate Cancer. J Oncol. 2010;2010:617421

N
) (ij Potential health economic benefit (option 2)
i OO

../ = Based on CTC count, two groups can be identified:
T s <=946CTC per liter and >9 +/- 6 CTC per liter

= Threshold determines the probability of distant metastases,

which can not yet be detected using standard imaging

= |t is estimated that 33% of patients in stage I-lI

\ develop into stage IV in 10 years.

™~ « Some of them may be protected from distant metastases if
surgery was performed earlier (incremental gain in QALY’s)

ﬁ. = CTC profiling may impact treatment decisions:
v

(A
5\} Cf) HER2 disconcordance primary tumor / CTC (option 3)

«acTC «Loukocyte mean + Loukocyte 91%
N\ A B

3

é/ /—\_‘
Her-2-FITC intensity (counts)
3

= Currently, expensive neo-adjuvant treatment only used in v
aggressive breast cancer or if suspicion of metastasis )
or gg” ) i P! X “~r' O e 0 10 20 3040 80 80 70 80 90
= Additional staging with CTC may lead to more efficient 1C.2000.04 Pationts
ipti - i Ligthart ST et al Unbi d itatiy 1t of Her-2 f circulating t
prescription of neo-adjuvant therapy s i patonts wih metasia and nom-metasatc broast cancer Annals Oncalogy 2015
. . . . Cost-effectiveness gap results & assumptions
Potential health economic benefit (option 3) 9
. . . . CE - gap analysis y
= Progression-free survival may be increased if Opion Total population | Estimated | Estimated | Headroom | Resources avallable |  Health impact
treatment provided according to receptor status of T e L T e S L
primary and distant metastasis 13,008 4,86%)
2. Early staging to decide 12,331 T €12,351- €42,351- €50,256,219- 2,069
i i i i i - optimal therapy 4,069 (33%)
- Thls also Implles an Increase in costs 3. Late staging to decide 656 0,17 €-19,457.- €-14,356. €-544,796. 48
about adjuvant therapy 28 (4,20%)
4. Therapy monitoring 144 0 €2,214.- - €70,848.- (]
I i I PES T Estimated extra cost 32(22%)
Primary | % crc % Initial therapy | Switchto | Incremental PFS Per patient (€)
tumor receptor patients.
iR+, HER ot 7T ot very TEeh. .
HR-HER- | 134 | HR., HERT 569 09 Chemo [ Trastuzumabe 28 36,298 Assumptions . .
chemo « The estimate of the population to benefit from CTCTrap is based on the
HRGHER 1134 | HRs, HERe > 03 Chemo [ Trastuzumabe o3 30585 Netherlands Cancer Registry. NL has close to 17 million inhabitants
HR+ HER- | 68.9 | HR¥, HER® 19 131 Hormone | Trastuzumabe 50 36,298 « CE-gap analysis assumes a societal WTP of 30,000€/QALY
Hormone . ; P ;
T T e > Tos [ Tratoomanr [ Trastoaumeb e = Res_ources available tq lmplemer_n CTCTrap at no e)_(tra societal cost._
chemo hormone + Estimates of QALY gain and savings are based on literature and available
Weighted averages: 4.2% 5.83 19,457 data registries

Analysis based on current guidelines and costs of e.g. trastuzumab
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Developments in medical imaging for breast cancer

\ (;/) . Photoacoustic i imaging in breast cancer

¢

Incremental  Substantial  Radical fo- Mammography

Elastography Breast Specific Gamma

(USeMRI) magce = Screening
@O wvedicalworld @ Dpvemosmavy @) piontiion « Diagnostic
o o 0 Mammograsi) @ Frotoscoustic maging « US

G =v srovesagn
0_0 00 OO sreastcancer o) O e * MRI

@ Diffusion Weighted @ Diffuse Optical Imaging ¢

Imaging  (MRI) . = Biopsy
00 © i mormir @) corctumings \

00 o Applied in Breast @ 1oy ComastEnhnced

cancer research
decvriclmpedonce @) 1
pectroscoy

mammography o

Market newness

«

Technological newness

'

- |

Hilgerink et al. Medical Devices: Evidence & Research, 2011

Ten Tije, NVTTG 2012

Comparison with ultrasound and mammography

Current standard of care

‘ Contribution to overall decision ‘

Compare b"I’“t imaging Ultrasound replaced by PAM
Only PAM
\ ¥ |
1 Costs 3 Patient comfort scanine] [ rpower [ pre | iphor (| Sensivy | speciicty [ sy oot [Envionmari | Tme [ pryscal | chomest | 8oty
wo || @ | @n | eapmonl| @ | ww | s | boween | eooswe | ogmre | e
1.1 Scan time 3.1 Body contact (i) W] | ET | W W
1.2 Manpower 3.2 Environmental factors X -
T g oo
1.3 Price 3.3 Time between scan and results ] Z9N
2 Effecti 4 Safetylrisks g E 00z )y AR , LI\ ’ AN ’
H - s a
1.4 Peripheral equipment 4.1 Physical exposure 3 ﬁ ;2: w [ g i \T ~ e Ay .J
(ICT and environment) - ¢ sensitivity 2.2 Specificity 4.2 Chemical exposure 55 o
2.1.1 Mass margins 2.2.1 Mass margins 4.3 Bodily burden £5 00
2.1.2 Mass shape 2.2.2 Mass shape 008
2.1.3 Mass size 2.2.3 Mass size o0
2.1.4 Location mass 2.2.4 Location mass g
215Ca" 225Ca" o
21 30 2 5-2-7 b i 'm B Performance on criterion
1.7 Oxygen saturation .2.7 Oxygen saturation 3 scenario’s based
Figure | AHP hierarchical structure. on experts’ uncertainty:
Abbreviation: AHP, analytic hierarchy process. - Negative
- Average y [m——
Positive : 5 Vammography and PAM I
P § X 8 015 seann
Medical Devices: Evidence and Research 20114 1 Judgments are penalized go
based on their uncertainty 005
(certain, moderate, uncertain) o
Neg A Pos.

C{) Future outlook of early modeling
\‘

= Early health economic models add value, but the
~ incremental CE ratio is a rather implicit decision
criterion
= |CER only one factor considered for reimbursement rd . " _
« A wider perspective is necessary 3" Annual Health Economics & Personalized Medicine
_ = In HEE the target product and comparator are Symposium
/\{\4 known, in early R&D such options usually not Luxembourg, 13-14 November 2014
= Disease modeling and CE-gap analysis are easy to
‘ use methods to determine room for improvement but crel
yﬁ' rely on many assumptions B
s’ = These methods can therefore at best support the
decision and development process
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