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HTx: next generation HTA

* Building framework and tools for a new HTA model for decision-makers,

= which makes full use of Real World Evidence (RWE)
= through Artificial Intelligence (Al) and Machine Learning (ML)
= fitting with tailored and personalized healthcare

= simulating models to predict the most cost-effective treatment pathways for each
patient and new payment models

* Making the whole HC system enter in the new digital era

o Sl

EURORDIS.ORG '« EURORDIS




Hey Google, calculate the best way to...

5 e e i Wt T 17TH ARR. T 1
CLICHY a .
Qspenl oe X . i - D'ASHIERES 18TH ARR. L
Levallola-Parrat ot EPINETTES ey A J ot 5”"”“‘5“”'“? VAR
. PORTE 17TH ARR. LA'CHAEELLE Camatiry i :
Musée de la Vie mmantiqu DASHIERES 18TH ARR. . Cimetirs da Usssrmasee CLIGNANCOURT GouTTE D'OR LA VILLETTE
*  GRANDES-CARRIERES TAE re ® Soctt ot § ) P
i Thas Comutery CLIONANCOURT vt 3 X
on Theatre, Place de S e e GOUTTED'OR LA WILLETTE a L lemitdarsrane @ -8 23 g%
el ] sacrtann O X o BLAINE MONCEAL % * 0 sl
Q"‘ t r“ " ‘%‘ L] L alngro
L LS .
; a Lomurdos fo tuime @ 81 o b
o PLAINE:MONEEAU % . 4 % . ° 197
1 Ny wstingiad Exhibition and o LY = a‘u L {\
Tratle Centre 3 Wlo romantique v
® 1971 ok s TERNES A Pak Lidgs JQ CE.
Exhiamon nad » Lonprisieintn bl - RR. u’
s g o cg o | e 4 Eqlise Ssimt-uguatiy  Caholc 10 ﬂRR 1
ed dviction e P don o rs L 1 @ Bwnh £
Fomgriye Ot wt TH ARR. ¢ [ Musde Jacquemart-Andes @ avery 3 min * 017E RounE
" 10 ; A g oM
oE o J ¥ L Q Sy - g Hougputal
. Wi Ars de Triomphe: -y
via Boulevard Saint-Germain 37 min 't A ot Houe g Y, ** f ot novae cOMbRTE Lo de i @
d House [
- ° . Lt Manos de Pary . PP“‘M" e - i v ® i?\;‘#nﬁ ] _@ Masbe Grovin s
i i WAL indtl i SO Omwnw Ay @ Musse g Crocalat
Lido do Piris @ B L LA WMADELEINE finmoCoguat = ’uu, - 3
BeTALE AUDH\N[. ot & . {4""“”‘!9 - W ppAILLoT Y . it "'"A bl 5
oo t eolat a-Dauphine i . L = - b H
: um.mm e GHAILLOT % R ! o . § AL Pt 2ND ARR. @ Mussedes ans ettapters 1
via Rue de Miromesnil and Boulevard 39 min 'p,.,. el iy i 3, = 4 ol u Flace dgha Concarce § b e S :M: oy
SalntGermain e | o y = B AN % I Palass e Taiyo @ s Q' '_}u i s L L . o w
vyt afe th f o A T . P Placa th Tracadiro € - 15T ARR. o @ Rataclin
‘ Pl de Tokyo @ ¥ . © Dot o
|t P Alexanare 11 §) (=] . " a‘y' Park 2 8 ) 0O Musie Habional Preasss x
Place da Trocaiio € . 15T ARR. o Footscion . S A @ i Lowrrre HLparg ] = = 4
via Boulevard de Magenta 40 min ' 5 . 8 I W . § iacadbia et o G sl ’;:‘\h (=] 0 A \“’.
Heatiar FaTE e el o Vs i SAMU e - e Caoi Porkdcn 9 Minds Nitonal st e TosBitel @, Jicas Chese i dattnny L e @
‘ i ‘,_,«-"“ sy Mg dh qua) Beanly Ll 9 . A VHE e GROS-CAILLOU, Ecoknatonile & port Heyt @) EEnA RRIA 11TH
e ToudEiliel ©-Y %W Ehie e i e dOnsay, ooy 5 . Ay Museum re des Beaux !
b .J P8 GROS-CAILLOU, g I1'cal«|ln|n::‘:m$~|“l Q|'.| L~ il 11TH Supomosfuindl i o~ A o, S Chipele aris e ALy
! i o il Nl . o Vowm N P
AAMM Supoiyre ten Beaur i oA % delars e :
o portdelebakam @ (% AN sy, ] 4 aris Pk ROQUETL g, ITH Cathbgale e i
A i Chan i o @ st o o Plxate Mo o f /e #,r’ i Q @ oire-Unemie de Paris s il
s ars . vnigen
a h 7TH ARR. s 0 o FAUBOURD 0ddan  pook Ciaeg
Sy o A j Qe @ piace do ba Bastite ¥ SAINT-GERMAIN ;'  tsecpmare & Loy . .
f n‘r" =] FAUBOURDG 3 bl g H Coulés verte
* SAINT-GERMAIN I o iacigmare & Coffany ¢ Depmrimaistone WHENRELE 2 F : Theatre i rnm y
Coulé varte i f iverit
- . GRENELLE unesco I - Eultural Canter Rend-Tumant f o . Pt ul OUINZE-VINGTS
Dt il ﬁ?}'n Q s 4 ¥ oy Iasnat s monds wisbe Q e . " s e . f 1 Durac! L] L it el PAPUER Q Marle Cuti
2 et QUINZE-VINGTS LR A \ L g
i B &
> R B CRUISET Lo s o Paneneon @ Marie Gtk A . 1 } 2 oty 2
¥ . Lusombiuig ¢ E c’ ¥ ‘ [ =] Wnin £ Ecole lormgle Geatidins
¥ 4 i 5 G 2 o A NECKER Sy 1in L QT @ emim g
- . 3 anic B ' Haspial % f 15TH ARR. 2 % . Pamies Cuttural Centar.
| J i NECKER 9 Universi 5@ o g [c) iesiny & i Siva Q o ® % sl
L .,*" f' 16TH ARR. 3y Panthban Assin g N e EI VRS g o sttt Pasieur o Gsdun -
i . Q o ® (o L i Ml e i . 8 Mot AT Museun 0 y ‘f'g"‘ o o accmtmel srenn
L VEL Instia Patour o . Breatrn rondsten Gt @ G0 gl U o
X #/ a Ahnedien 1 Ueeniion My P Ty e Y —— L] FALGUIERE orterozean QQ « 8 2

EURORDIS.ORG

-



Hey Google, calculate the best way to...
* fPRC::E:S‘SING'--=-='~~~ | ] N LEARNING

0 ar Back rpund |nformat|on (maps rules) Qn worklng days, at 8am and 7pmit |
\, - shows schedule and- de°|ays about your

= Real- t|me mformatlon (Ilghts" traFﬁ‘t) usual way home/work

" and varlables ghvc :
e : S’ ,. oAt 8am and 7pm |t|nerar|es are tallored
Optlons (no erry/tramwa ) L onyour home/work segment : and are -
" "o Costs Qi \ S0 //~” T dlfferent than other hours “
iy B RN R ) you are C|rcI|ng around with your car
4 KT Ty i T suggests you where togfmd a parklng
»...OUTPUT: range of solutions ;
£ : : ‘ * (Trip information) =~

****

EURDRDIS.ORG '« EURORDIS




* Artificial intelligence

* having uncountable quantities of data simultaneously, it's the ability to
process them based on given rules

* Machine learning

* accessing large databases, the software can “extract” and “learn” new
rules and apply them (and even new ones, not given by its code)

= (applying what we call Deep Learning: accessing huge stock of background
data from which the software can extract “new" rules/output)
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Exemple of Machine Learning

* Online translation
» These are usually « stupid » software
* They can translate word-by-word only

* No flexibility or ability to recognise different meanings for different « contexts », or the sense of
idiomatic phrases

* e.g. EN: learning by heart -> FR: apprendre par cceur .... (-> IT: imparare a memoria... -> GER:
auswendig lernen)

" You can set a software with certain commands (“translate A into B”), but rules which relies on
skills/faculties (as recognise idiomatic phrases or jokes) are more complex

* BUT..

= if you put thousands/millions/billions of texts, novels, articles translated by literary expertsin a
database, the software is able to analyse them and “extract” new rules, and so start to apply them
(it can go as far as to write a novel)
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In medical field

* Improve diagnostic accuracy:

= algorithm trained to detect skin cancer or melanoma using 130,000 images of skin lesions
representing over 2,000 different diseases

= A facial recognition software combined with machine learning can diagnose rare genetic
disorder: patient photos are analysed using facial analysis and deep learning to detect
phenotypes that correlate with rare genetic diseases.

* Medical imaging:
* Checking a brain tumor take 30-40 minute to the surgeon in real-time

= A ML software can analyse billions of scans/images and identify brain patient’s tumour mass,
size, form and features, exact 3D position, tumour composition based on cells’ distribution: in
a few minutes (before the surgery)

* —>(same principle) Better -personalized- treatment decisions:

= ysing patients’ medical information and history to optimize the selection of treatment options
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Technologies and HTA so far...

* Single technologies

= Each one goes through a single HTA (approximatively at the moment of the
authorisation/approval)
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...from now on:
combination of technologies & tailored treatment pathways

* Single technologies
VS

* Complex combinations of technologies

* Combination tailored on patients: personalised medicine

* Surgical procedures ' Q m
* First, second, third line medicines ‘ ‘ ‘ M'

* (e-)diagnostic/monitoring ' ' ‘_‘—O_“

about 720 combinations*
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Combination of technologies & tailored treatment pathways:
Data Science in healthcare

Depression Observational Health Data Science
and Informatics (OHDSI)

Substantial variation in treatment
practice for depression across data
sources, health systems, geographies,
and over time

Consistent heterogeneity in treatment
choice as no source showed one
preferred first-line treatment

11% of depressed patients followed a
treatment pathway that was shared
with no one else in any of the
databases

Use of RWE can help identify the most
appropriate comparator group

-
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“From the project abstract”

“Clinical history, use of health technologies (drugs, medical devices and e-health
technologies), preferences and outcomes: a system of patient-centred information about
risks, benefits, outcomes and costs associated with a range of possible strategies”
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EUROFEAN NETWORK FOR HEALTH TECHNOLOGY ASSESSMENT

"The same information is made
available to HTA agencies, whose
decisions are informed by means of
this information for the benefit of
payers and decision-making: that’s
framework is what we envision as
HTx”
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What HTx is ?

* HTA for complex and personalised treatment pathways with combinations of technologies

= Using RCTs data and RWE (treated with Al and Machine Learning)

= HTx (effectiveness and cost-effectiveness analysis) to inform decision-making,
= No more single HTA at the time of the approval only
" (real-time) HTA based on constant flow and processing of RWE
= highly differenced and tailored scenarios

* simulating models to predict the most effective and cost-effective treatment pathways
for each patient

* clinicians and patients can be provided in real-time with the information on the more
cost-effective treatments, at the moment of prescription/decision

" new economic and payment models
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Project length

YEARS
> O

2024
2019

21 - 22 January, 2019 @ Utrecht University
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Implementation and Transferability

* How that should work in the practice of clinicians and HTA experts?

* Can these tools be implemented in different systems across Europe?
PILOTS COUNTRIES AND HTA AGENCIES:

NETHERL SWEDEN ENGLAND
;

NICE
e N W Ms Jacoline Bouvy
r. Niklas Hedber
5 Dr. Pall Jonsson \DIS
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OTHER PARTNERS

NETHERLANDS
* Dr. Mr Wim Goettsch & Prof. Mr Olaf Klungel
= Utrecht University (UU)

DENMARK

= Prof. Ms Marie Louise (Marieke) De Bruin

= Copenhagen Center for Regulatory Science,
University of Copenhagen (UoC)

FINLAND
* Prof. Ms Juha Roning & Prof Mr Pekka Siirtola

= Biomimetics and Intelligent Systems Group,
University of Oulu (UoU)

United Kngdom
= Prof. Lr Andrea Manca

= Center of Health Economics, University of York
(UoY)

NETHERANDS
= University of Maastricht (UoM)

SPAIN
= Synapse research management (SYNAPSE)

BULGARIA
» Prof. Guenka I. Petrova,

= Medical University of Sofia (MUS)
SWITZERLAND

* Prof Georgia Salanti

= University of Bern (UBERN)

SPAIN
= Prof Gema Garcia-Saez

= Universidad Politecnia de Madrid (UPM)

BELGIUM
= Mr Lifang Liu, MD

= European Organisation for Research and
Treatment of Cancer (EORTC)

HUNGARY
* Prof Zoltan Kalo
= Syreon Research Institute



Pilot therapeutic areas

CARACTERISED BY HIGHLY UNMET MEDICAL NEEDS and MULTI-TYPE TECHNOLOGIES
1. ONCOLOGY

= Head and Neck Cancer

2. COMMON DISEASES
= Diabetes Mellitus Type 1 and 2

3. RELAPSING-REMITTING FORM WITH LARGE THERAPEUTIC ARSENAL
= Multiple Sclerosis

4. RARE DISEASES
= Myelodysplastic syndrome MDS (blood cells disorder)

‘*u*" -
-

EURORDIS.ORG '« EURORDIS




Eurordis role?

Information Training Communication

Patients in the pilots :
and beyond For patients
advocates

Explaining how it

Patients — HTAs —
Public

works and the impact

Summer School
Meetings & Webinar module

Dissemination toolkit

How can patients contribute to this project? ___.
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