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Today’s presentation

IMPORTANT NOTE: | won’t show any nuclear medicine procedure
BUT: We will do some interactive care pathway engineering

KEY MESSAGE: Buy a bike
and join Vlaanderens Mooiste!




wooclap

Wooclap is an online platform through which presentations are made
interactive. You can insert questions into your PowerPoint slideshow
and have the audience participate through the web or via SMS. The
results are then displayed in your PowerPoint presentation in real-
time.

First, you need to sign into your Wooclap account. Then, you will be

able to select the questions you would like to add to your
PowerPoint presentation.

If you don't have an account yet, you can sign up for free on
www.wooclap.com
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Buy a bike or a PET/CT scanner?

. Sietse van Mossel - U
® PhD candidate (HTA in nuclear medicine)

21 u « Bewerkt « @

wooclap

Every ride of 100 kilometres and more than 2,000 altimeters feels like a health
technology assessment of (and tribute to) the non-electric "bike" [B

Wooclap is an online platform through which presentations are made | Cycling prevents about 6,500 deaths a year in the Netherlands and Dutch people
interactive. You can insert questions into your PowerPoint slideshow * | have a six-month longer life expectancy by cycling. Above all, cycling is fun and
2 = = ing!
and have the audience participate through the web or via SMS. The AN
results are then displayed in your PowerPoint presentation in real-

i In terms of cost-effectiveness, | bet cycling "beats" any nuclear medicine
time. ~ procedure. Lioe Fee De Geus-Oei, Sopany Saing, Dennis Vriens Would you rather
have a new PET/CT scanner or a new bike? Maybe both?

First, you need to sign into your Wooclap account. Then, you will be ‘ ‘ . B
able to select the questions you would like to add to your PowerPoint ®= #cycling #bike #cost_effectiveness #HTA #nuclear_medicine
presentation. '

Start

If you don't have an account yet, you can sign up for free on
www.wooclap.com
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HTA in nuclear medicine in the Netherlands

Ambitie 2035 nucleaire geneesmiddelen
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Which HTA element got most attention?

White paper

The Dutch innovation
ecosystem for
nuclear medicine

Recommendations to improve
innovativeness and earning capacity
to become a European hotspot for
nuclear medicine

wooclap

Wooclap is an online platform through which presentations are made
interactive. You can insert questions into your PowerPoint slideshow
and have the audience participate through the web or via SMS. The

results are then displayed in your PowerPoint presentation in real-
time.

First, you need to sign into your Wooclap account. Then, you will be
able to select the questions you would like to add to your PowerPoint
presentation.

If you don't have an account yet, you can sign up for free on
www.wooclap.com



Health economics within the nuclear medicine field:

the Dutch Engineer perspective




Why health economic evaluations?

wooclap

Wooclap is an online platform through which presentations are made
interactive. You can insert questions into your PowerPoint slideshow
and have the audience participate through the web or via SMS. The
results are then displayed in your PowerPoint presentation in real-
time.

First, you need to sign into your Wooclap account. Then, you will be
able to select the questions you would like to add to your PowerPoint
presentation.

If you don't have an account yet, you can sign up for free on
www.wooclap.com




Budgets in healthcare systems are restricted Every euro can only be spent once
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Economics in healthcare
internationally accepted as part
of health technology assessment
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Reimbursement of a new medication/technology only justified
when it has ‘sufficient additional value’ for patients
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ost-effectiveness analysis (CEA)isa
method for evaluating the health out-

comes and resource costs of various

patient management algorithms or pathways
Samjiv S | (5215 OF tests and interventions that explicitly
Gambbir, M0, | describe the full managemem of a patient),
D Cl |_-,n remams unds nn:lurmeﬂ

Cost-Effectiveness Analysis in Nuclear Medicine

measures of effectiveness (e g., quality of life) still continue 1o
be highly debated. Nevertheless, many guidelines exist for per-
forming CEA studies, many of which are discussed in anticles in
the Sournal of the American Medical Association and the Jour-
nal of Medical Decision Making. Mathematical details of how
1o perform CEA are covered in various books and articles, A
Fuirky extensive list of and

understood by many health care personnel, This is due in part
to the nature of our profession. As nuclear medicine physi-
chans, we ofien do not understand how the result of a particular
imaging study fully affects a particular patient’s entire med-

bbooks on p (.EAJcanbchundonl]‘chbsllroHtt
Decision r’\mlysls Soclel) (httpc/fwww, fuqua duke. edu/fac-
ulty/daweb/daficld htm).

Some software packages currently available for use in deci-
shon annl,xm nelude Data™ [TrceAgv So I"lwa:e Ine..

icalisurgical management. This is perhaps best plifi

MAjand D

cmcnlng) management, which is complex, with r.q'ndly :)u:g
options s key
how a given mclur medicine study may play a cost-effecti

“orp.
Cary, NC). Some of the software nx\lsa\mhtﬂ: such as Preci-
s:mmelmmde( orp., Newfield, NY), are directly usable with

role in patient care. As s|| exsmrlle o[lrw serious the rest of
the medical lize patient mar-
agement pa(hwwg it is significant 1o mee that the entire Novem-
ber 1906 issue of Omeolagy [1996;10 (suppl)] was devoted 1o
patient managemnent algorithms developed by National Com-

nrﬂmnme Cancer Newurl member institutions. Updates of

uch as Microsoft Excel (Microsoft Corp.,
Red d, WA} My lab y has also db ped a physi-
cian-friendly decision analysis ool featured in the January 1998
issue of the medical inlnﬂnllicsjmml M.D Computing. Alled
these software tnols are pcmrful lhey must be used care-
Hully
comparing all of the vwnm wﬂ\nrt pll:!:iys the Decision
Analysis Society has a listing of many of the tools available for

I the near future, especially in langer hospitals, hospital infor-

B P dly. Many

L guidelines are bems r 4 by varlous orga-  various applications.
nizations, medicine profess [ fual o
ensure that nuclear medicine are appropri

included.
But within nuclear medicine, articles dealing with the sub-

e :
Most studies simply look at the cost companents of procedures
without considering effectiveness, and although it can be use-
fiul 10 look at cost alone, a study is not complete unbess effec-
tiveness is also fully considered. Another misunderstanding is
not realizing that costs must include all costs incurred in
patient management, na]ng(dn:muupmmd |nc||ntngmug-
ing. Cenainly, if one
||m \muld be 1o perform mmad:cal mmnmnumagmsu
, even !or,......... e g ly, if one
ying o i ! would periurm
mary tests and interventions that would otherwise be cost pro-
hibitive, assuming the tests and interventions did not lead to
any patient morbidity or mortality. In the case of limited health

will track patients through every aspect of their
medical care, Such a system is already being tested at Memor-
ial Shoan-Kenering Cancer Center. These systems should allow
medical and hospital personnel 1o track almost every aspect of
jpatient care (from simple blood tests 1o long-term follow-up).
This in turm will allow uss 1o understand many detailed manage-
teent isswes that are currently very difficult 1o track. Information
access will continue 1o be key in the future of medical manage-
ment, Decision analysis systems that will operate over the
Internet are already under development and should help health
care providers share information on patient management algo-
rithms as well as simulate on-line CEA specific to a given hos-
pital ar HMO.

CEA is important from many different perspectives, These
include the fndkwms (1) helping ruclear m:d-cme physicians

fits i
all a patient, | 4 data that jus-

i b nder-

According 1o one commonly accepted definition of cost-effec-
tiveness, it ks necessary 1o determine if a given inervention
produces benefits that are worth the additional costs incurred

The incremental cost-effectiveness ratio (ICER ) is one of the
maost general ways o compare a newly emerging strategy with

s egies divided by the diff intheir eff ]
Using the ICER iveat th per-year.of-life-swved
fior a newly emerging ¢ It is important 1o note that the exact

costs that should be used (e.g., reimbursed costs) and the best

stand how poorly a study can perferm (e, g hou Jow can the
sensitiviry get?) and i1b

1o “what i questions {e.g., how expensive cana newlvnms
ing technology be for it 1o remain cost-effective in a given set
of applications?) and in this way help design future lechnologies,
(5) helping nuclear medicine physicians understand what por-
tion of the receiver-operator charscteristic curve we should oper-
ate at to be most cosi-effective (e.g., operate at high specificity
to prevent a significant number of false positives that may lead
1o follow-up procedures with relatively high morbidity) and (6)
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llluwms mlcl.elr medicine physicians 10 p|=i='| objective evi-
and even federal regu-
hmm leading to maore rap-dnmqam of and reim-
bursement for newly emerging technologies

Health economics history in nuclear medicine

n:luledawhslwmu&imn« Mwﬁdmcﬂ
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inwhich I di “EA as it has been

Carefully performed CEA involves eollaboration berween

I i d soli dule di i
Y A

economists, as well as patients affected by the disease. If the
clinical pmhlem is not wel] modeled, then na analysis can

by EA. A ling the clinical prob-
Iemlsm'lc.ll but the mathematical modeling neads 1o be prop-
erly applied 1w arrive at useful conclusions. Many people are
intrigued by the technique but fail to understand its real util-
ity. We as physicians must be careful to provide the best qual-
ity of care possible 1o our patients, but we must also fight to
abjectively prove Ihemhry of uur |m|g|ng pnwwels for var-
ous we must be
willing to accept !lult some appl-aums of our imaging snd-
ies are not cost-effective and should not be utilized purely for
ECONOMIC gRins.

srkshop that will CEAand] planned for the
June 1998 SNM Annual Meeting in Toronto. The Institute for
Clinical PET also held a workshop on CEA in 1996 and sev-
eral talks in October 1997.

lexy will be mare s exp
of CEA with important new relevant areas of application aver
Mmlwmmbswmwtuhmw
Atthe 1997
QNM Annual ang. there were |2 presentaticns and posters
that applied CEA to various nuclear medicine procedures, Unfor-
runately, some of these did not model the effectiveness compo-
nent, only the cost component. [t is likely that articles address-
ing CEA will continue io increase in number and quality over
mm;:wmmwwmmqwum

For newly Eing wies (e.g., imag-
ing with gan ) as well as newly ging clinical

10 nuchear

tracers, it is important that proper clinical trials and CEA be
performed in conjunction with each other. One can always make
a stronger case for a new imaging study if its role in patient
management has been proven in a well-designed clinical
trial. Many of the CEA studies available to date have been done
by Wnnm literature data with existing management algo-
rithms, and they are therefore

CEA. publicats muﬂulm_mmmmm
issue include Professor Michael Maisey and Dr. Peter West (a
health economist).

CEA s expected 1o continue to play a major role in the eval-
uation of current and future nuclear medicine studies. It is vital
that we continue to perform CEA studies and apply the resulis
from such studies with apmpefmmng of their limita-
tions. Nntlnr medicine d omly if we conti

trials. ADAC Corporation is cmly g a  mulii-
center prospective study utilizing molecular coincid dhetes
thon technology for the evaluation of lung cancer staging and
solitary pulmonary nodules with fluorodeoxyglucose. Simi-
lar studies, in which industry, university hospitals and com-
munity hospitals work together, should be encouraged.
‘Workshops at the Society of Nuclear Medicine | SNM) Anmual
Meeting in June 1997 presented various aspects of CEA. These

pmvuing\tebw qudulymfo«m:pmm

—Samfiv Sam Gambhir ML PAD, is the director of the compurna-
tignal and commumications sciences division af the Crump
Instituse for Biclogical Imaging and asristant professar, depart-
mens of molecular and medical pharmacology, department of hio-
mathematics, UCLA School of Medicine.

18N THE JoumrsaL oF NucLEar Memoise « Vol. 39 « No. | « January 1998




* Health economic studies are underutilised by
nuclear medicine researchers and misunderstood
by many clinicians

e Studies simply focused on cost components
without accounting for clinical effectiveness

e Limited understanding of how the results of a
specific imaging study could influence individual
patient's treatment planning and outcomes




My background

Industrial Operations Health Care pathway
engineering research economics engineer

c
e
=

c
=

)
©

c

=

@]

>
=




Position of the ‘care pathway engineer’
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Bike repair shop engineering
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Thinking fast and slow (1/2

BICYCLE

MANUFACTURERS

Input

houg|
Tnttitude

CARE PATHWAY

Input

ENGINEER

A A A A A A

YES

NO

THINKING,
FAST.. SLOW

S R —
DANIEL

KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS




Fast

Unconscious

Automatic

Everyday
Decisions

Error prone

24

E%b[%i—

Slow

Conscious

Effortful

Complex
Decisions

Reliable

System 2 \

I

e
L

¥) (i)

DANLEL
KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS







Buy a bike or a PET/CT scanner? A fair question?

&0 Sietse van Mossel - U
(;' ® PhD candidate (HTA in nuclear medicine)
3 21 u + Bewerkt « ®

wooclap

Every ride of 100 kilometres and more than 2,000 altimeters feels like a health
| technology assessment of (and tribute to) the non-electric "bike" [

Wooclap is an online platform through which presentations are made Cycling prevents about 6,500 deaths a year in the Netherlands and Dutch people
interactive. You can insert QUESﬁDHS into your PowerPoint slideshow have a six-month longer life expectancy by cycling. Above all, cycling is fun and
8 b = ing!
and have the audience participate through the web or via SMS. The IR
results are then displayed in your PowerPoint presentation in real- In terms of cost-effectiveness, | bet cycling "beats” any nuclear medicine

time. procedure. Lioe Fee De Geus-Oei, Sopany Saing, Dennis Vriens Would you rather
have a new PET/CT scanner or a new bike? Maybe both?

First, you need to sign into your Wooclap account. Then, you will be ' ‘ ‘ B
able to select the questions you would like to add to your PowerPoint #cycling #bike #cost_effectiveness #HTA #nuclear_medicine

presentation.

Start

If you don't have an account yet, you can sign up for free on
www.wooclap.com



The costs of the PET scanner are very different from The health effects of the PET scanner are very
those of the bike different from those of the bike

You cannot simply replace a PET scanner with a bike.
Why not take both or none of them?




Analysis of comparative alternatives
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Prostate cancer staging with MRI| or PSMA PET
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Limited understanding of how the results of a
specific imaging study could influence individual
patient's treatment planning and outcomes

Costs

/ > MRI

CHOICE

\ »  PSMA PET

Costs o

Consequences .




Why health economic modelling?

wooclap

Wooclap is an online platform through which presentations are made
interactive. You can insert questions into your PowerPoint slideshow
and have the audience participate through the web or via SMS. The
results are then displayed in your PowerPoint presentation in real-
time.

First, you need to sign into your Wooclap account. Then, you will be
able to select the questions you would like to add to your PowerPoint
presentation.

If you don't have an account yet, you can sign up for free on
www.wooclap.com




There is a knowledge gap

Diagnostics or treatments need to be compared Evidence is incomplete but clinical decision-making
that were never evaluated head-to-head needs to be made




Long-term outcomes are lacking

Evidence needs to be extrapolated beyond the trial Intermediate clinical outcomes need to be linked
horizon to clinical endpoints




Clinical trials are costly and time-consuming

It is relevant to know if further research is useful to
make a better decision with less chance of
incorrect decisions




Health economic modelling in nuclear medicine:
It is an unavoidable fact of life




Disadvantages of health economic modelling?

wooclap

Wooclap is an online platform through which presentations are made
interactive. You can insert questions into your PowerPoint slideshow
and have the audience participate through the web or via SMS. The
results are then displayed in your PowerPoint presentation in real-
time.

First, you need to sign into your Wooclap account. Then, you will be
able to select the questions you would like to add to your PowerPoint
presentation.

If you don't have an account yet, you can sign up for free on
www.wooclap.com




Disadvantages of model building

Model construction may be error-prone Model construction may not be easily replicable




Disadvantages of simulation results

Interpretations of modelling outcomes may be Modelling results may not be deemed sufficiently
strong for decision-making (high-grade evidence)




An interdisciplinary collaboration:
It is an unavoidable fact of life




HTA cycle for nuclear medicine procedures
Interdisciplinary collaboration is key

analysis

Where to find
information?

Simulation
modelling

HTA

reporting



HTA cycle for nuclear medicine procedures
Interdisciplinary collaboration is key

Data
analysis

Where to find Where to find information?

information? Brennan’s taxonomy of model structures

Simulation NICE process and methods
... Consolidated Reporting standards
ISPOR-SMDM Modeling practices
HTA Checklist for HTA of diagnhostics
reporting European Commission's HTA regulations




An interdisciplinary collaboration is key

* As understanding the clinical problem is critical but appropriate
simulation modelling requires specific expertise, a collaboration
between medical professionals and HTA/HE professionals

* By working together, we ensure that innovations in nuclear medicine
are not only clinically beneficial but also affordable for health systems



Take home messages

We must agree with Sam Gambhir that nuclear medicine can be strengthened
if and only if we are clinically beneficial and economically affordable

Health economic modelling in nuclear medicine: f An interdisciplinary collaboration:
It is an unavoidable fact of life It is an unavoidable fact of life
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