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Abstract

Background: Innovative payment models hatlee potential to ameliorate the impact of uncertainty and
provide a flexible framework th&acilitates patient access andadditional evidence generatioover time.
This is becoming increasingly important aealthcare expenditures are continuoushising, while
simultaneously growing number of drugare developedbased on less comprehensive evidence.
Objective: To assess the feasibility of a paipr-proof (PFP) paypent model foline extensionsvithin solid
oncology of Roche Nederland B.V.

Methods: First, a scoping review was performed to explore curretiends aroundEMA approval,
reimbursement and access patlays in the Netherlandsis well asnnovative pricingnodels.Further, a
contribution was made to the development of the PFP moaledi itsfeasibilityand ecosystem readiness
were assessed through a muttiakeholder analysis.

Results: The PFP model &sperformancebased, personalized reimbursent scheme that links payment
to adiscount scheme based argulatory milestonesOverall, takeholders were supportivef the data-
driven nature of the scheme, structured way of addressing uncertainties, and ability to refleetvorhl
value. Main challenges include the need for a uniform ddtdrastructure, complexrealworld data
methodologiesand potential resistance due to perceived unfairness regarddiiferential pricing
Conclusion: For successful implementation of the proposed PFP modehawise Robe Nederland B.V.
to (1) ensurethe scheme is easy executable for medical specialiats] (2) make use of an existing data
infrastructure instexd of developing a new platform. Furth€3) propagate the highest price as reference
price andlink discountsto spedfic conditions to justify differential pricingand (4) predefine which
uncertainties remain anénsure a link betweenncertainties to address andanditionsof the scheme.

Last, (5) actively involveelevant stakeholders duringnplementation othe PFP model.
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After a novel drug has dhined market authorizatioim theEU decisions must be made on a national level
regarding the reimbursement of the treatment. This process is often informed by Health Technology
Assessment (HT)/agencies, who are responsible for assessing the effects of the treatment in the context
of a specific healthcare system. In these assessments, HTA agencies aim to shed light retative
effectiveness of the drug in comparison to theetfapy that is @nerally appliedto quantify its added
therapeutic value. Due to tight healthcare budgets amtreasing expendituresmaking welinformed

reimbursementecisiorsis becoming increasingly important.

Therandomized controlled triafRCT) is a study design that is often considetetigold standard,
as directly comparing the effects of mewlyproposed therapy against an existing treatment in one single
study provides the highest level of evidence. However, several trends are ngdbat result in a growing
number of drugs being developed through stugpes that deviate from the traditional RCT desigrhe
lack of strong comparative evidence in thesgtudy designshampers an adequate assas®nt onthe
relative effectiveness of treatmats. Ultimately, this results in significantly delayed patient access or even

no access at all.

Payment models have the potential thanage uncertainties it are associated with a drug
through flexible agreements regardings reimbursementThe objective of this study was tssess the
feasibility of an innovativegpay-for-proof (PFP)payment model andcontribute to its development,
ultimately advisingRoche Nederland B.V. whether thHRutch healthcare system iseady for the
implementation ofpayment models thaaim at improvin@ccess to drugs associated withew types of
evidence In thePFPmodel, theprice of a drug is based on data obtained through clinité@ls as well as
the growingdata from realworld practice, in which higher levets evidence are rewarded by declining

discounts thereby reflecting the realworld value of innovations.

Interviews were conducted with internal and external stakeholders of Rdebsults indicated
that stakeholdersbelievecurrent reimbursemenprocedures are notsustainable whereas the PFP model
wasperceived as fair and robust alternativehat enhances flexible reimbursemesid enableseflection
of the realworld value of innovationdvain challenges includeomplex methodologies assatied with
real-world data andthe need for asolid data-infrastructure. Further, thedifferential pricingused in the

PFPschememaypossibly resulin resistance due to perceived unfairness.



For successful implementation dfie PFP schee in the Netherlandseveral recommendations
were made. Firsi(1) ensure the scheme is easy executable for meadispecialists. Further2) make use
of anexisting datainfrastructure instea of developing a new platform. NeX8) propagate thehighest
price as reference pce and clearly link discounte specific conditions tqustify differential pricing More,
(4) before engaging in the scheme, defiméhich uncertainties remain aralways ensure a link between
these uncertaintiesand the comlitions applied in the schemd.ast, (5) ensure active involvenent of
relevant stakeholders duringnplementation of the PFP model. Hence, the PFP model contributes to

ucl éUAG r éAeAA =1 &ilintkegmolelpdtiént bEnefitok 508 less Eddtsoociety.



1. Introduction

The Dutch healtbare system primarily relies on the principles of evidebesed medicine (EBM) regarding

the evaluation and reimbursemeof novel innovations. EBMdsfined asithe conscientious, explicit, and

judicious use of current best evidence in making decisions abbétU 1T AeU ¢a 1 g0nhJ1 O1 Ap
practice, this means that decisiemakersregarding drug reimbursemestrive to base theiconclusions

on the mostobust type of clinical evidence that is associated with the least uncertainty, with the ultimate

goal of increasing the chance that a therapy is both effective and safe while simultahedimiting

unjustified healtlcare expenditires. According to the EBM approach, phase Ill randomized controlled trials

(RCTs) providene ofthe most reliable typsof clinical evidence and are therelwidely recognizeds the

gold standard for evaluating thérelative)effectiveness of interventios (2k4). Correspondingly, many
assessment frameworks applied by reimbursement agencies demand the inclusion of an RCT &an allow

adequate evaluation of the submitted evidence.

However,a growing number oflrugs receive market approval based dass compehensive
evidence obtained through nerandomizedphase I/ltrials (4,5). This is in particular the case for drugs
intended for rare indications, for which RCT studies are often not feasible due to small numbers of eligible
patients. Moreoveradvances in healthcare technologiegsult in increasedlevelopmentof precision
medicine opersonalized healthcaré care thatis tailored to fit the individual needs of a patient by taking
caUAg &aUgUHAI T EecailpUa pi &6xy Petspnblized HealtBrarébgtrhdicess ¢ g AU g H
most traditional medical treatmentsbased on atdne-sizefits-allA\approach designed for the average
patient, as depicted in Figure (8). Indeed, personalized healthcaigenerally show promising results
through higher overall response rates (ORR) in comparison to more traditional chemotherapies indicated

for broader patient population§5,9).

Past Present Future
Companion Meaningful data
diagnostics and advanced
analytics
“One size fits all” drugs Targeted medicines Individualised treatments
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As these highly innovative technologiase often expected to fulfill arunmet clinical need, the
corresponding study designs and primary outcomes are accepted by the European Medicines Agency
(EMA) through expedited pathways, in which active control comparisons through RCTs are generally not
required (11t14). Contrarily,Hedth Technology Assessment (HTA) agencs¢siggle with this lack of
comparative evidence as it does not fit in the traditional EBM pyramid that is applied in reimbursement
processes all over the world, includimgthe Netherlandg3,4,15) As a resultHTAagenciesare having
difficulties with adequately assessing the strength of the submitted clinical evidence and the relative
effectiveness of novel drugs in comparison to the current standard of ¢8@C)14,15). Ultimately, this
hampersmany reimburseent processesof innovative drugsresulting in significantly delayed patient

access or even no access at all.

Besidesevaluatingthe (relative) effectiveness afovel drug, HTA agencies also assess the costs
of a new intervention in relation to its effectivenessowever, as longerm clinical dataand reatworld
experienceare often not yet available at market launclhis evaluation is often subject to clinical
uncertainty. Hence our systenpbligesanimmediateprice determination anéssessment at the point in
time that is associated with the most clinical uncertainty, inherently hampering the assessment itself.
Alternatively,a pricecould be setinitiallylow and increae over time as confirmatory evidence becomes
available (assuming it wil{l4,16). Hence there is a growing demand for a flexible system in which
agreements between payer and manufacturer allow a balance between the price of a drug and the
declining uncertainties that are associated with the available clinical evidence over tifigs isin
particular important for the growing numds of innovative drugs that areleveloped through non
randomized phase I/l studiess these are inevitably associatedtvia higher degree of uncertaintgs

long as evaluation frameworks focus on more traditistatly designs and corresponding outcomes

A possible solution tincrease access to innovativdrugs could be to let go of these rigid ordf
assessmentsand switch to a learning loop system in which the value of innovations is based on both the
strength of clinical studies as well as the growing realrld data (RWDver time Ina certainleaming
healthcaresystem, a cycle ofollecting, analyzing, and interpreting data, followed by bringing it back into
practice, stimulates continuous learning aradlows a proper balance between drug prices and the value
that a product deliverg17£19). A dep in the direction of a learninbealthcare system can be taken
through an innovative pricing modéhat consists of adiscount scheme based on growing evidence over
time, or in other words, decreasing uncertaindycertainpay-for-proof (PFP) modelould offer a solution

to products associated withless comprehensivevidence that does not fit in the current framework of



reimbursement agencigshereby creating a context that allowsontrolled reimbursement of innovations

that maybe rejected otherwise.

Ultimately, regulatory policies should aim at balancing evidence generatittmpatient accest.
high demands for strong clinical evidenceateto longer development times, higher costs, and delayed
access.Approving drugs too early, on the other hand, npayentially causeharm to patients ad addto
unjustified healtlcare costsas the risks and benefits anot yet sufficiently reviewe¢l4). Espedally in an
era in which healttare systems are dealingitlv increasing budgetary distress due to an ageing population
anda growing number of innovative but costlyugs, pricing modelshave the potential to ameliorate the
impact of uncertainty and provide a flexible framework that contributes to earlier pateness and

simultaneously allows additional evidence generatfdri3,20,21)

1.1 Study objectives
Themain objective of this study wdse assess the feasibilt of a PFFpricingmodel in which innovations
are rewardedasedon thechanginglevel ofevidenceover time The study primarily focesl on drugs for
solid oncology within Roche Nederland B.V., tha resultsmay provide a structural solution improve
access to the growing number of drugs that are being developaged onnonrandomized trials in the
Netherlands. In summary, this studgnsisted of four key objectives:
i. Perform desk research to investigatesinds around a) EM&gulatory approvalb) reimbursement
and access pathways in the Netherlands, and c) innovative pricingeamtébursemenmodels;
ii. Contribute to the development ofhe PFPmodelin which innovations are rewarded based on
growing evidence (i.e. less uncertainty);
iii. Assessviews andecosystem readiness by pitching the model withenal and external
stakeholdersof Roche
iv. Advise Roche Nederland B.V. whether tibtch healthcare system igeady for the

implementation of new models to reward innovation based on new types of evidence.
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2. Methods

2.1 Internship company

Thisstudywasconducted as part of a @nonth internship at Roche Nederland BfWie Roche Group was

founded in 1896 in Basel and has become a global pioneer in pharmaceuticals and diagrioatics

currently active in more than 150 countries. Roche strives to atrunner in personalized healthcare

TL HAI pceiaga EAHI UgH T AeU 1 A%)UBY havieg pliaantcadicals apdi Ji O
diagnostics in one company, the two divisions share expertise and collaborate to identify better drug

targets atan early stageas well aghe patient groups that will benefit most from the treatmentn 2021,

there were 32 Roche medicines on téorld Health OrganizatiofWwWHOModel list of Essential Medicines,

27 hillion tests conducted with Roche Diagnostic protk) and 16.4 million patients treated with Roche
medicineg23).; é U ETeEcgU ¢c&d ucl éU i§g Hc OUpi JuUe AUOIT Ap ¢

in the futuret doing now what patients need next.

2.2 Research design

2.2.1 Literature review

The first part of the study was performdtirough a scoping reviewto get insight ito current trends
regarding a) EMAegulatory approvalp) reimbursemenaind accesgathways in the Netherlands, aml
innovative pricingnd reimbursemenmodels.A scoping review is considered an ideal tool for identifying
and mapping available evidence and information without the need of answering a detailed research
ET Ug Hi ¢ g sumriiaéiZihg dringe o evidence in order to convey the breadth and depttield®
(24,25). Hence a scoping review is an appropriate approach to shed light on current and emerging trends

and identify knowledge gaps relevant to this study.

Forinformation on EMA regulatory approyéhe main source included thaficial website of the
EMAas well asscientific publications. Information on access pathways was retriexadfficial websites
of ZIN, tradeassociations (e.g. HollandBioxnd scientific publicationsLast, trends around innovative
pricing modelsvere primarilyexploredthrough scientific publications. Table 1 shows an overvievihaf
web-based searchstrategy of scientific literatureusing PubMed and Google Scholbr additionto this
targeted search strategy, relevant articles werealso identifiedthrough (reverse) snowballingrhe
obtained information was summarized to cleaillystrate key concepts and themeselevant to the

objectives of this study.

11



Table 1:Search terms used for the scoping revie@ombinations of the listed keyords were madasing Boolean operators.

Topic Search terms

EMA, European Medicines Agency, evidence, market authorization, market approval
cancer, oncology, accelerated approval, early access, conditional appraadelerated
approval, adaptive pathwaysegulatory affairs, pharmaceutical regulatiomor
randomized trials

EMA regulatory approval

HTA, Health Technology Assessment, reimbursement, cancer, oncology, access, DF

) Drug Rediscovery Protocol, DAP, Drug Access Protocol, the Netherlands, evidence,

Reimbursementaind . . . . .
evidence developmentomparative evidencecomparative effectivenessyaluebased
EBM, evidnce-based medicine, RWD, RWE, 1walld data, reaiworld evidence,

nonrandomized trials

accesspathways

MEA, managed entry agreement, reimbursement, payment, pricing, model, scheme,
Innovative pricingnd value-based pricing HTA, health technologgssessment, outcoméased, performance
reimbursemenmodels based, payfor-performance, coverage with evidence development, conditional
reimbursement, cancer, oncology, risk sharing, the Netherlands

2.2.2 Stakeholder analysis
Next, interviews were conducted with internatlaxternal stakeholders of Rochénterviews with internal
stakeholdershad anexploratoryintentto assessviews aroundhe currentreimbursement and healthcare
system in the Netherlandas well asalternative access routegwith a focus on the PFP modéfxternal
interviews aimed at verifying results and assessewgsibility as well agcosystem readinessf the PFP
model In short, interviews aimed at gaining insights in:
A Views orthe current healthcare systerand proposed banges internal)
A Thoughts on a learning healthcare systeimtérnal)
A Overall impression of the proposed PFP moaee(nal and externgl
- Conditions that should be considerdititernal and externgl
- Challenges and/or limitationgnternal and externdl

- Approach for successful implementatidimternal and externgl

- Suggestions or remarks regarding tdesignof the model(external)

Internal interviewees within Roche were selected on their expdrtigdevant areas while ensuring
a diverse cohortExternal stakeholders includegimployees fronother pharmaceutical companies, trade
associations, academia, and the National Health Care Insti@oeginstituut NederlandZIN)An irdepth,
semistructured interview protocolwas developedfor interviews with internal stakeholde(&nnex1),
whereas a few guiding core questions were prepdadexternal interviews (Annex.ll interviews were
transcribedor summarizeénd subsequentiyanalyzedusinginductivethematic codingbased onthe six

phase model of Clarke and Bra?®(6) (26,27).
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i. Familiarize the data: Analytically and critically é)read the transcriptdo become familiar
with the data and allow recognition of patterns, relationships or other strikimgomes.

il. Generate initial codes : Label the data with @des thatshapebroaderthemes across the
data. Codes can evolve throughout the coding procésg should be relevant to answering
the research question.

iii. Search for themes: During this phase, initial codes are trangldito themes, in which similar
codes are grouped into a broader theme. The aim is to explore underlying patterns and
relationships between themes and explore how well the data is represented.

iv. Review themes: Phase I\tonsists of aniterative processof reviewingand modifyingthe
themes generated in the previous phasecheck ifthey are appropriate in relation to the data
collected. Themes should be coherent and distinct from one another. Possibly, this phase
could lead to the deletion or merging of sevérhemesto end up with the themes most
relevant to the research question.

V. Define themes: This phase consists of eefinement of the included themes to check if all
themes have a clear focus and to what extent they relate to each other.

Vi. Writing -up: The final phasenvolvesproducingwritten results of the thematic analysis

In this study, phase six of the thematic analyigsisted of twoparts t first, a detailed overiew
of all obtainedfindings wasleveloped (see Annex 5 andl Blext, leystatementswere identifiedo develop
a concise overview ofhe most relevantfindings regarding: 1)existing alternative access routes?2)
benefitsof the PFPmodel 3) challenges and limitatiored the PFPmodel and 4) conditions or suggestions
of the PFPmodel Identification of key statements was performdry assessing whicfindings were
confirmed by multiple interviewedbl>1)Data sturation of internal interviewsvas checked by assessing
if novel insightsvere obtained duringhe last two interviews performedis certain importanexternal
stakeholderswere out of scopedata saturation was not ackwved for this stakeholder group (sebapter

5.3).

Key findings from the desk resear@thapter 3)and stakeholder analysigchapter 4.2)wereused
to continuouslyrevisethe preliminaryPFP modednd contribute to its developmerfthapter 4.1) Last,the
extent of ecosysten readinesswas assessed tcadvie Roche Nederlath B.V. whether the Dutch
healthcare system is ready for the transition to new innovative payment meolisire based on the level

of clinical evidencgchapter 5)

13



3. Literature review

This chapter containghe findings of a scoping literature reviewin whichcurrent trends around EMA
regulatory approvalreimbursement andccess pathways in the Netherlandss well asnnovaive pricing

andreimbursementnodels are discussed.

3.1 EMAapproval of novel drugs

3.1.1 Summary amarket authorization procedure

When a novel medimal product has been developed, it must obtain market authorization (MA) before it can
be marketed and made available to patients.the European Uniomovel medicines are predominantly
authorized via the centralized procedure, in whitle European Comssion (ECyrants an MAafter a
scientific evaluatiorwithinthe Committee for Medicinal Products for Human Use (CHMBRg &EMA(28).

A few monthdefore this assessment, the EMA providesth general and diseasspecificguidance to the
manufacturerto ensure that the applicatiorand submitted datacomply with legal and regulatory
requirements thereby also preventing delays in the proce3hedossierthat is submitted musinclude
information ore.g.the waythe productis manufactured, effects in laboratory studies, risks and benefits
in patients, and a risk management plahe CHMP adopts an opinion within 210 days after the start of an

MA applicatior(29).

Most of the datasubmitted for an applications derivedfrom clinical studies that are funded by
the manufacturey preferably randomized and versus placebor an established medicine of proven
therapeutic value(30). Additionally data from existing studies in literature might also be used for the
assessmentThe clinical studies that are used for the application must be conducted in highly regulated
settings and have tde in line witfiGood clinical practice (GCR)nternationalstandards that all clinical
research mustdhere towith respect to quality, ethics and scientific condu@0). In order to receive an
MA, a positive riskalance must bestablishedafter assessment of the submitted data, meaning that the
benefits ofthe medicine must outweigh its kisn the patient group whom ig intended for. Once the
medicine has obtainedraMA through the centralized procedure, it may be marketed in all member states

of the EU(30).

Besides the standard MA&pecialpathways and programs have been set up byEMAto facilitate
early accessto medicines thatare expected tofulfill a high unmet clinical neeee Table 2(31). Note
that MA pathways used to follow a more fixed and rigid structure, where only in exceptionalacdags
could be granted MAprior to the completion of phase Il clinical triaRegulatory authorities have
developed a growing acknowledgementfacilitate access tonew types oftreatments that fulfilla high

14



unmet needlespite beingassociated with less comprehensiegidence giving rise to the growing number

of fast-track approval routes and prograng$5).

Table 2: Overview of the expeditegathways and supportive programs of the E{84,32).

Conditional
market
authorization
(CMA)

Approval under
exceptional
circumstances
(AEC)

Accelerated
assessment
(AA)

PRIME

CMA allows authorization of a drug before comprehensive data is available, under the premis
additional datais submittedwithin an agreed timefram#/edicines intended for liféhreatening and
seriously debilitating diseases (including orphan drugs) are eligible for CMAs, for which the k
of immediate access outweighs the risks of incomplete evidence. Once the pending studie

completed and theemaining evidence has been provided, a CMA is converted to a standard !

AECs are a type of MA where the manufacturer is not able to submit comprehensive evident
fully complies withhie regulatoryrequirements, e.gbecause of ethical issues or when the conditic
is rare. An AEC will normally not lead to a complete dossier, and will therefore not becc

standard MA.

Medicines approved via AA have a reduced assessnimeftame ofc @ & U  irOwhithhe CHMP
reviews the application. A medicinal product is eligible for AA if the CHMP decides that it is of |
interestto public health. An AA is not an approval pathway on its lswircomplements a standarc

MA, CMA, or AEC.

The PRIME scheme was launched in 201€upport the development of medicines that fulfill a hi¢
unmet clinical need. PRIME promotes early dialogue between various stakeholders an

designed to facilitate identification of AA candidates.

3.1.2 Clinical evidenceequiredto receivemarketauthorization

The dossies thatare submitted during an MA application need to include results of pharmaceutical tests,

pre-clinical tests, and clinical trials. More elaborately, the following topics must be addrg&&d

> > > >

The group of patients thenedicine is intended for;
Whether there is an unmet clinical need that is fulfilled by the product;
Quality of the product and its chemical and physical properties;

Compliance with international requiremerus laboratory testing, manufacturing of produand

conduct of clinical trials;

> > > > >

The mechanism of action of the medicine;

Absorption, distribution, metabolism, and excretid&@®MEproperties of the medicine;
The benefits and risks associated with the medicine;

How risks will be monitored and managdtér MA,

What information needs to be gathered from follap studiesafter MA.

15



The EMA hasestablished specific requirements for MA applications regarding different
therapeutic areas.The guidelines on the evaluation of anticancer drugs in hunveer® first adopted in
1996 and havebeen revised multiple times since thé8). RCE using mortalityrelated endpoints such
as overall survival (OS) and progressitege survival (PFS3rein principlepreferred, as favorable effects
on survival are the most persuasive outcome of a clinical tHalvever, deviatio from theseguidelinesis
often justifiable within oncologydue to the large unmet clinical need and the rarity of many cancers
(15,34). However, nonrandomized trial designs are associated with significant methodological
weaknessed ORR supported by Duration of Response (D®Rjten used as primary epdint in these
study designs, despite it lacking strong correlation with OS in specific solidirhas (15). Innovations
associated with nomandomizedrials are generallyonlyapproved under exceptional circumstanceson
a conditional basisalthough approval via standard MA may be possible if significant effects in tumor

responseare observed in a homogenous population without alternative treatraetailablg15).

By means of special approval pathways and disesggecific guidelines, the EMA supports the
developmentof innovative (onology) drugs and allows M# the basis ofess comprehensive evidence
aiming to fostertimely patient access However, theseanitiativesalso limit the availability of data for
subsequentreimbursement procedures and correspondiagsessments on relativeffectivenessand
cost-effectivenesscarried out by HTAgencies(34). Ultimately, thideadsto many delayed decisions and
negative recommendationsather than earliepatient access(15). With the average delay between EMA
approval and actual patierdccess in the Netherlands beidg5 days,a significant potential loss of health
years may be the resuita problem that will only get more impactful as an increasing number of innovations

is receiving market approval based on less comprehensive evidgng®,36).

3.2 Reimbursement and access pathways in the Netherlands

Once a novel drug haseen grantedMAin the Eldecisions on pricing and reimbursement take place at a
nationallevel in the context of healttare systensinindividual countriedn the Netherlandshe preferred

and most common access route is through inclusion in the basic care package (chapter 3.2.1), although

alternative pathways exist (chapter 3.2.2).

3.2.1 Reimbursement system

The national HTA agency in the Netherlands is &ihbse core responsibility is to advise the Ministry of
Health, Welfare and Sporfvolksgezondheid, Welzijn en Spo¥fyVg on which medicines should be

included in the basic care package. Duritige assessment procedurethe Scientific Advisory Board
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(Wetenhappelijke AdviesragdWAR¥}upportsZINduring the scientific and practical assessment of the
submitted data and the detenination of costeffectiveness whereasthe Package Advisory Committee
(Adviescommissie PakkedCB is consulted for the societapart of the assessmen{37). ZINadheres to
four key principles that arknown as thégackage criteria(37).
i.  Necessity: k the lurden of disease serious enoughfefoatients unable to pay for the treatment
themselves?
ii. Effectiveness : k there sufficient evidence that the treatment workg?hat is the therapeutic
value of the new intervention in comparison to alternative treatments?
iii. Cost-effectiveness : I the balance between costs and benefits acceptable?

iv.  Feasibility : Isinclusion of the treatment in the basic care packaugssiblein practice?

In the Netherlandspnly prescription drugs areeligible for reimbursement, in which different
pathways exist foroutpatient care (extramural)and inpatientcare (intramural) see Figure 2 The
extramural system includes all prescription treatments where patients do not need hospitalization. It is a
closed system, meaning that albvelmedicines are subject to an HTA assessment before they can be
reimbursedUpon a positive reimlbsement decision, thenedicine is (after possible price negotiations with
VWS) included in th&eneesmiddelenvergoedingssystegi@VS) oreither list 1A, list 1B and/or list 2
depending orthe extent of interchangeability and additional conditions that napply (38). As this study
primarily focuses on drugs in the intramural system, further details on the extramural system are out of

scope.

ThemAgcei AL ¢ a ucl éniheiptramuasyisiemhiciincluges glioréstrition
treatments where patients nedldlospitalization The intramural systemiis principlean open system where
novelproducts are generallynot assessed byIN but automatically enter the basic care package if they
comply with theSYWR39). Even though patients ardirectly entitled to reimbursemendue to the open
system, hospitals generally only use drugs after an-atichas been obtained, which arguably negsiiee
open character of the intramural syste(d0). Further,open intakeis notpossible ifthe criteria forlock
placement (sluis voor dure geneesmiddelpare met which is the casef either overall costs exceed
e Al y forhiedications(prospective indicationsvill also be placedn thelocka ¢ e ®eoal”~ y L UAe
e50k/patient/yearfor a singleindication(39,41). If a medicine entershe lock, ZIN carries out an HTA
assessmentbased ona pharmacotherapeutic dossieand a budget impact analysisubmitted by the
manufacturer.Additionally a pharmacoeconomic dossienustbe submittedif the product is claimed to

have more therapeutic value than the S@1). ZINassesses to whagxtent the product complies with the

17



four package criteria andestablishes under which premises @¢an become eligible for reimbursement
Depending on thge outcomes, negotiations take place between the MA holder and VW&ich (if
successful) lead to inclusion in the basic care packagete that a productnay never enter the basic care
package iZINestablishesa negative therapeutic valu@ut alternativeaccessroutes still exist, see 3.2.2)

During lock placemeng product is not reimbursed.

Novel medicine

'

EMA registration

Extramural
(outpatient)

Intramural
(inpatient)

‘Placement in lock if costs:
:>£40M/year for all indications, or
:>€10M & >50k/patient/year for one indication :

Closed system Open system

HTA HTA Positive i Decentralized !
assessment ZIN assessment ZIN therapeutic value ! negotiations |
Positive therépeutic value
RPN, AR . PSR, SR . (conditional)
' Negotiations | Necative th tic val ' Negotiations | inclusion basic
: VWS : egative therapeutic value : VWS ] package
DR femmmmm e (DRG/add-on)
{ Y A
Inclusion basic No inclusion Internal hospital
package basic package procedure
GVS
I\
4 Y v
"
) . Procurement &
List 1A List 1B prescription
]
i -Additional conditions- K
R H
i List 2 .

Figure 2: Simplified overview of the Dutch reimbursemsystem(42). DRG = diagnosiglated group.

The lock system has been subject to a gragvamount of criticismone of the main issues is that
there are no fixed timelines in the proceduresulting inmanyuncertaintiesfor patients and pharma
regardirg the availability o& productthat might fulfil a great unmet clinical ne€d0,43). In a recent letter
from VWS, it is stated that the average time from EMA registration to patient atxd&<l days based on
the 33 completed lock procedures from 2015 until 202&ith timelines increasing across the years (Figure
3) (43,44). Another point é criticism regarding the lock revolves arourtle identification of lock

candidatest the procedureitself is not transparentind the final decision is said to lack a risk analysis and
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an objective balance of interest$40). Further, excasive assumptions regarding emarket penetration
or eligible patientamay lead tounjustifiedlock placementsWith prospective plans to expand the criteria

for lock placement, these issues will only become more prominent and impactful for patient access.

20142016 (11) [ 315 dagen

20152017 (16) |

2016-2018 (19) [

2017-2019.19) [

2018-2020 (14) | 510 dagen
0 100 200 300 400 500 600
@ tot ZIN advies tot start financieel arrangement

Figure 3: Average timelines of lock procedures since 2014 (image text in Duttie) rumber of productss shown between
brackets(43).

3.2.2 Alternative access pathways

Besides inclusion in tHeasiccare package,severalalternative access routes exist in the Nethertis:

Conditional inclusion (voorwaardelijke toelating, VT): In 2019, VWS introduced the VT as a novel
frameworkto facilitate controlled accessto drugs that are expected to fulfill a great unmet need. The
policy focuses on promisingrphan drugs or medicinespproved via CMA or AHElat are associated with
insufficient evidence taomply with SYWR45). Duiing the VT trajectory, the manufacturer carries out
additional research at their own expense tesplve the remaining uncertdiesse U4 Ae O1 g4 Hé U Ee ¢
effectiveness.Throughout this period, theroduct isfunded by VWS ouide the basic care package and

is availablefor all patients whom it is intended for, however, all patientelvedare obliged to participate

in theresearchstudy, and treatment may only take place in designated healthcare facilities that are suited
for the research purpose¢45,46). Hence, the researclstudy must be set up in close collaboration with
patient associations, medical professionals, amelsearch institutes.Once AN has selected arug
candidatefor the VT trajectory, VWS negotiatesith the MAholder on a price for the produaturing the
VTtrajectory. The entire research period, including the final assessment by ZIN, shoatdriy@etedwithin
sevenyears,although a period of 14 yearss allowedin specific circumstance$45). At the end of the
research period, ZIN uses all available evidence to issue a new statement on the inclusion of the product in

the basic care packagé5). The MAholder can apply for conditional inclusion eitheefore assessment
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by ZIN, or after a negative advioa SvWRIue to insufficient evidenc&K g Al Asaa eAAEAG Ai ppi
available for VT products, whichagpectedto fund two to thregproducts annually(even though this fully
depends on the productand indicatios in questioh(45). If this budget is exhausted, new VT applications

are placed on a waiting list.

Recently, the VT procedure was evaluated BN, whicHead to the identification of several
limitations. First, the application proceduseare stated to be unclear antimelinesare often exceeded
(47). Further, an independent commission is required to advise on patient eligibility for treatment with a VT
product, howeverpbtainingsufficient financing and guaranteéeg independence of the commissiomas
found to be unfeasiblé47,48). ZIN recommended VW¥&refine and clarify application proceduremd to
improvethe coordination of consecutive phases. Moreover, it is explored if the requirements for the

commission can be alleviated, while simultaneously increasing the allocated b(#tiget

Drug rediscovery protocol (D RUP: The objective of the DRUP is to identify the clinical benefit of
authorizedoncologydrugs outside their label, mainly in rare, molecularly defined subsets of patients who
have exhausted or declineBoCtherapy options(49,50). Eligible patients must havenalignandes with
potentially actionableaberrations for which no authorized therapies are availabterther, he genomic
variations must be identifiablgsing genomic profiling/Vith only a small number of patients exhibiting these
aberrations, theexecution of adequately powered RCTs is hampered, featti a high unmet need in these
patient groups(49). Medical oncologistsZIN healthinsurers andthe industry acknowledged this unmet
need, eventually giving rise to the DRUP {d&)). During theDRUP trial, multiple parallel cohorts based on
tumor type and profilare set upfrom which clinical outcomes are publicly recordéd current practice
does not mandatehe reporting of clinical outcomes for offabel use the DRUP providesalternative
framework in whichoth positive and negative outcomese collected andused to translate novel insights

into the use of anticancer drugs beyond their label.

Figure 4shows the performancéased, personalized reimbursemerthemeof the DRUPThe
scheme starts with a Simdike twoestage designin which eighpatients are enrolled in stage Il and up to
24 patients in stage (61,52). If sufficient patients havexhibited clinical benefit after stage Il, the cohort
is considered successfnd is extended to a third stage in which more patients are allowed to €5¢r
During the first two stages, the manufacturer provides the medication for free as the drug is considered an
investigational product. In stage Itin the other handthe drug is provided for free only duririge first 16

weekswhere afterhealth insurergontinue reimbursement fgratients with adequate individual treatment
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response Here, responser clinical benefitis defined as complet@artial response(CR/DR)or stable

disease (SOBO).

The DRUP is a promising approach gsavides a framework in which the value of existing drugs
is explored beyond their labebotentially expanding the range of patients who may benefit from the
product. Simultaneously, treatment outcomes are continuously monitored and publicly recorded, thereby
stimulating continuous learning of drug use in readrld settingg(49). Among thefirst 500 patients treated
in the DRUP, an overalinical benefitrate of 33%was found53). An example of a successful DRUP cohort
involved patients with microsatellitmstable (MSI) tunrg treated with nivolumab, in which 63% clinical
benefit wasobserved (49). Besides these promising resultmitations of the DRUP shouddso be
consideredFirst,the lack of comparator groups due to the nonrandomized trial design hampers treatment
evaluation(49,53). However, van der Velden et al. (2019) @msize that this issue may be addressed by
the emergence of largescale molecularly annotated databas€49). Further,the DRUP is complex in terms

of administrative burden due to the personalized character of the schésog

s Ve N N N

3 stage: first 16 weeks drug(s) provided 3" stage: after 16 weeks
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9 9 by pharma
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o clinical GClose cohort benefit Progressive disease | o reimbursement fol
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Figure 4: The performancébased, personalized reimbursement scheme applied irR&JR50).

Drug access protocol (D AP): The DAPis an initiative thauses a similar personalized reimbursement
schemeas the DRUB4,55). The objective of the DAP is to facilitatentrolled access to odabel drugs

that are under review by the EM&ythorized drugs that await a positiveimbursement decision in the
Netherlands(e.g. during the lock proceduregnddrugsof which SYWP cannot be established dudess
comprehensiveevidene. During the DAP schemd&kWD on the safety and efficacig collected
systematicallyto facilitate reimbursement evaluations, even though inclusion in the basic care package is

not guaranteed nor integrated to the scheme(55,56). Note that the DRUP and DAP share many
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similaritiest both frameworkshave been invented in eoreation through a mukstakeholder needfocus

on personalized reimbursemerdf oncology drugs for rare indicationscollect RWD and facilitate
controlled access.A limitationof the DAHs that it results ina major workload anddministrative burden
for oncologists as data registries are not electrorn(i®6). Furthermoreparticipationin the DARIoes not
guaranteereimbursement in any wd$6). Last, critics state that the DAP acts asshadow system and
providesa parallelroute that bypasseshe regular reimbursement route instead of tackling the core

problems of our healthcare syste(®5).

3.2.3 Clinical evidence required for reimbursement

Whereas regulatory agencies accept clinical evidentteat solely demonstratesa product to be
sufficiently safe and effective(i.e. a positive benefitisk balance) reimbursement agencies generally
requireadditionalcomparative evidencéo allow quantification of the extent of added therapeutic value
that the product has in comparisdio alternative treatments. Bsecially in an era where heatthre costs
are continuously rising, having sufficient amounts of khiglality comparative data onast-effectiveness
facilitates decisionmaking ad minimizes unjustified heatthre expenditure¢14,57,58). This comparative
assessment is addressdaly ZINhrougha framework that is based on the principles of E®M aimgo

evaluateif the ntervention complies with the S\R{see Annex 8r more informatiolp

The core ofthe EBM approach is that it distinguishes between different levels of clinical evidence
based on the strength and precision of the applied research methods. Following this hierarchy, RCT studies
are placedrelativelyat the top of the pyramid and are thely consideredone of themost reliable typs
of clinical evidencg2t4). RCTs make use of a study design in which participants are randomly assigned to
either a control group or an experimental group. The process of randomization minimizes biasarese
that any observed difference bateen the two study arms can be attributed to the interventidowever,
the EBM pyramidn particular the position of RCTs on top of the pyramidas been receivinggrowing
criticism over the years. First, the strength of the RCT study desigimultaneously its weaknesRCTs
follow a strict protocol and are conducted under highly controlled conditions in which the selection of
participants, outcomemeasures and interventions are standardize{l7). This standardization prevents
bias and results in ®ne-sizefits-allapproach based on the average patient. Howeubgese results may
be unrepresentative opatientsand conditions that are found in everyday dli care causing critics to
question if these averaged results can be used to inform decigiakingin reatworld settings(8).
Especially vith the concept ofpersonalized healthcargrowing in popularity, questions begin to arise if

the EBM approach is still feasibbleEBM is based on averaged effects measured as population means,
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whereaspersonalized healthcareevolves around care that is tailored to fite need of individuglatients.

Hence, in order to individualize patient care, clinical evidence must be individualized a8yvell

Furthermorean RCT is a costly study designterms of money and tin(&,7). The demand for an
RCT will therefore delay access to the intervention aiidve upits price. This might incentivize
pharmaceutical companies to stagnate the development of an innovation if the expected return on
investment is limited, which may be thase for drugs intended for rare indications, or for small
pharmaceutical companies that cannot afford such a 8k Last, it is in some cases simply not feasible
or possible to conduct an RCT. Thesfor examplethe case for rare indications thatra associated with
patient populations that are too small to perform an RCT, but dise to ethical or legal objectionge.g.
the inclusion of children or terminally ill patient&). The criticism regarding EBMsults in a growing
interest to combineevidence fromclinical studieswith RWDRhat is obtained after drug approval, as the
two types of evidence act mutually supplementaamd provide a very powerful source of evidence

possibly covering the evidence gap between regulatory agenciesramdbursement frameworkg).

Even though RCTs are considertid gold standard, ZIN also accepts other types of evidence
(e.g. observational evidencend acknowledges that conducting an RiSTot always feasible qrossible
(59). This is the cse when, for example, the disease is rare or there is no suitable comparator, but also
when the effect of the intervention has already been prosefficiently(e.g. there is a clear mechanism of
action, clear doseresponse curve, or consistent effect amgmultiplepreviousstudies).Therefore, ZIN
determinesa passend bewijprofile to definethe appropriate type of evidence neededrfthe intervention
in question while taking into account the corresponding indicatiod patient population(59) (Annex3).
However, @éspite efforts as thepassend bewijprofile, quantification of therapeutic value regarding non
randomized studies remains hampered as the current assessment framework is simply not competent for
these types of innovations. Indeed, ZIN staiests advice letters on inclusion 8ozlytrek éntrectinib) in
the basic care package that the assessment of singten studies using the current framewaskdifficult,
and for tumoragnostic drugs even impossib{60). However, ZIN is taking measures to expand and refine
its framework in collaboration with tr@dmmissie ter Beoordeling van Oncologische Midd€=eBOM),
which hasestablished novel PASKWIL criteria that altbe evaluationof nonrandomized trial¢61). ZIN
will consider these criteria in its revision of the current assessment frame@0)KThe novel criteria allow
assessment of ORR supported by DoR as primary endpoints, as a high respi@risecombination with
sufficient response duration increases the chance of the treatment having an actual clinical bésfit

However, it should be noted that the evaluation of absolute as opposed to relative endpoints is not
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applicable or feasiblen all therapeutic areas. Further, these of a relative parametette incremental
cost-effectiveness ratio, ICERSs rooted in coseffectiveness analyses, so relativesesssments will remain

important in HTA procedures.

ZIN has not yet finalized the reias ofits framework, but with a growing proportion of submissions
being based on nomandomized trials, it is becoming increasingly important to find a structural solution to
prevent delays in patient acceds promising drugg5). For exampledgnificant advances ipersonalized
healthcare have resulted in the development of turmagnostic drugs that target specific genetic
aberrations rather than more conventional tumor si{@2). Approval of these agnostic therapies is often
based on evidece from singlearmed basket trials, in which the performance of the treatment can be
assessed for patients witkarioustumor typesin one study as long as they exhibé specific genetic
mutation(62). Assessment of these therapies poses challengesHdrA agencies at multiple stages, e.qg.
due to small sample sizes, lack of comparator aramsiresponsebased endpoints. However, the selection
of patients based on a specific oncogenic driver has also shown to result in high response rates and
consistent performance among different tumor locationés). This emphasizes the importance of
implementing strategie$or HTA agencies that allosthem to handle the changing landscape of clinical

evidence.

3.2.4 Learning healthcare system

The changing landscapef clinical evidence require the involvement opractice-based evidencen
addition toEBMthereby creating a contexin which data from clinical trialstegrateswith RWDThe value
that (realworld) data may deliver to healthcare, especially in an with significant advances in data
science and diagnostics, is currently not used to its full potenid,64). To improvethis, we must step
away from the current oneff system and shift to a leamg healthcare system in whictontinuousdata
monitoring enriches a reaborld database which is subsequently used to inform decisimaking The
concept of empowering healthcare systems by integrating clinical research anelwedtl experience was
first introduced in 2007 by the National AcaderafyMedicingewhich proposed certain systems to be the
key pathway towargaluebased healthcarg65t67). This was based upon the understanding that patients
and healthcare professionals are often in a more appropriate position than external researchdetdy
areas of uncertainty that form knowledge gaps on comparative effectiven€ssrently,ZIN is making
efforts in diverting away from the oraff procedure by integrating a lifecycle approacttyclisch

pakketbeheej in its assessmen($8).
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Learning healthcare systems can come in many forms, but each is characterized by a cycle of
collecting, analyzing, and interpreting data, followed by bringing it back into praqtl®. A certain
healthcare system therebgnables early access andllows moreefficient evaluation of the realvorld
value of innovationsFurthermoresignificant advances in medical technology leasreated opportunities
to embed prognostic and predictive models in clinical care that allesidentification of patient groups
that are likely to experience a certaioutcomeor benefit from certain interventiong66). A datadriven
learning healthcare systermay not only contribute to the sustainability and efficiency of healthdané
alsolowerhealthcare expendituresind stimulate innovatiof63). Hence, these principles are in line with
u ¢ T é Uanria Visiah 2030 to achieve3timesmore patient benefi for 50% less costs to society, and
simultaneously contribute tpassende zord-the key focus area of the Dutajpvernment that stimulates

efficient care for fair priceg69).

Even though a learning healthcare system may be a prerequisiteéoe sustainable and future
proof healthcare, transforming to a certain systemasmajor challengeFigure 5shows a framework
developed by Easterling et al. (2021) that illustrates the interlinked components and enabling conditions
of learning healthcare system@&O0). The Figure shows that supportive culture in terms of resources, data
systems, and expertisés crucialto the success of a learning healthcare systeFurther, the authors
emphasize thatlata systems should meet rigorous standards regarding quality, privacy, and reliability,
whilst promoting transparency and integrifyO). Inour current healthcare systempatient data isstored
in isolated silos that solely serve their purposeithina specific departments they were built around
functionalities that previously did not require data shar{i@d). Nowadays, however, thefmgmentedand
interoperable silogesult in many inefficiencigbat may hinder improvements in healthcaned potentially
even leadto distrust amongst healthcare sectoré72). To transform our system, these silos must be
consolidated intoone uniform and cetral datainfrastructure. Thus,this requires significant changes to

the fundanentals of our healthcare system, which is a challenging transformation.
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Figure 5: Schematic overview of learning healthcare systandassociated enabling conditiont HS= learning healthcare
system(70).

3.3 Innovative pricing and reimbursement models

3.3.1 Types ofagreements

The growing number dfigh-cost innovativedrugs is exertinggrowing financial pressure on healthare
systems over the worl(21). Payers and pharmaceutical companies hdaenexploringmanysolutions to
keep healtitare systems financially sustainable, whsienultaneouslensuringquick patientaccessand
preserving sufficient incentives for pharmaceutical companies to devploplucts with high value fdair
prices. One of these approaches is the implementation of innovative pricpayment, and reimbursement
models through agreements between payers and pharmaceutical companies. These models are more
commonly known amanaged entry agreement8/EA3and can becategorizedbased on the issues they
address,including i) managing budget impact, ii) managing uncertainties regarding clinical and/or cost
effectiveness, and iii) managing appropriate use to optimize performé@eIn practice MEAs should be

implemented using systematic approach and with structured guidantwebe successful In additiona
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MEA should be tailored to the healthcare system in which it is usdétieasay innovations arfunded and
decisions are madaffects the feasibility of specifitypes of MEAs significant(y3). Hence, it is important
to know which types of MEAs exist, how and at what level they can be implemented, what therapies are
eligible, and what payment structure is suitalifd). Besides the fact thathe scope andeasibility of MEAs
are countrydependent, many MEAs are set up as confidential agreements, hampering the assessment of
their impact and transferability to other countriedleyt et al.(2020)identified several recommendations
to ensure the success of a ME73,74).
A Establish a clear link between the remaining uncertainties and the required information and
conditions included in the MEA;
Tailor the MEA with respect to the type of uncertainties to address;
Monitor if requirements in the MEA are fulfilladstakeholders, and include consequences if this
is not the case;
A Focusonimplementing MEAs on wetbnsidered cases, e.g. innovations that fulfill a great unmet

need or that have a high potential of being ceftective.

With countries defining MEAs inryimg ways, different taxonomies have emerged forithe
classification. Figure &howsa three-level taxonomy that ibased on theclassificationadopted bythe
Organiation for Economic Gaperation and Development (OECI) taxonomies described in previous
studies(21,46,75,76) The taxonomy ifriguie 6distinguishesn the first place betweefinanciallybased
agreements (e.g. simple discounts, price caps) anttome-basedagreements in which payment is linked
to clinical outcomes (e.g. pafpr-performance)(21,77,78). Experience with the latter type is scarce,
whereas financialhjpased MEAs are utilized extensivél). Next,MEAs are broken down based on the
level at which thg are applied (population or patient level). Last, a distinction is made between MEA
designs according to the wayhé arrangement manages budget impact, clinical uncertainties, or

performance.Several examples of BA designs are shown in Figure 6

A studyby KolevaKolarova et al. (2022) assessed the current use of reimbursemewtetador
personalized medicine and identified various barriers and disincentivesatfgatissociated with such
models(79). For outcomebased models, this includgamong othes)the following(79):

A Administrative and financial burden to implement data collection technologies that produce
credible data;

Lack of demonstrable benefit;

Lack of accessible endpoints
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Figure 6: Taxonomy of MEAs based on the classification by the[@&@] other studie§21,46,75,76)

The payfor-proof model that we propose can be considered agpay-for-performancelike
schemewith an additionatl E e ¢ ¢ &hat isHidul fothdJregulatory processresulting in robust endpoints
for growing evidence, i.e. decreasingcertainty. Specific characteristics, limitations and benefits of pay

for-performance schemes are shown in TaBle

Table 3: Characteristics ofpay-for-performance scheme§21,80).

Risksharing agreement in which price and/or reverdepend on the performance of the produc

Description

(usually in realorld).

A Allows patient access to promising innovations despite uncertainty of-edfgictiveness and/or
Benefits clinical benefit

A Risksharing lowers drug costs
A Incentive for manufacturers tdevelop products that have high benefits
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A Aligns rewards to manufacturer with the value that produdeliver to patients
A Reduces unjustified use and costs of ineffective treatments

A High administrative burden and financial investments leadirapiitional costs that may offset
gains
Limitations A Difficult to measure effectivenesand determine cubff points
A May incentivize higher drug prices to compensate risk for manufacturer
A Implementing and interpreting RWDses methodological difficulties

3.3.2 Use ofpricingand reimbursementodelsin the Netherlands

The use of MEAR the Netherlandéas increased significantly over time, in particular within the oncology
field (see Figure ¥(81). A description of the use of MEAs in other European countries is included in Annex
4. In the Netherlands, anditional financing (CFameinto effect between2006 and 2012asa coverage

with evidence development (CEBJheme makingthe Netherlands one othe early adopters in the
European MEA fiel@6). Under CFexpensive hospitednd orphan drugsvere reimbursed during ayear
period with evidence developme(®0). A medicine was eligible f@Fif it had a budget impact exceeding
e2.5 million/year, a proven clinical benefit in relation to an alternative treatment, and a clear proposal for
collecting additional research thatwould addressthe remaining uncertainties regarding cost
effectiveness and appropriate ug20). MA holders cadiborated with hospitals to implement the proposed
research to collect RWDFour years into a CF trajectorZIN reassesedthe medicine and publigd a

final decisioronits reimbursemen(20).
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Figure 7: Use of MEAs in the Netherlands over timetperapeutic area. MEAs are most commonly used for antineoplastic
(anticancer) drugs (ATC)(81).

29



Even though CF resultedimcreased awarenessfdigh-cost drugs improwed sustainability of the
healthcare system,and increased flexibility to resolvancertainties over timeather than a oneoff
assessmentthe scheme has mainly been subject to criticigh). Frst, it can be questioned  fixed 4
year period iappropriatefor all drugsthat are eligiblefor CF(80). Instead, a tailored scheme couiéve
been used in which a flexible timeframe is established depending onirtegvention, corresponding
indication, and remaining uncertaintids. addition, despite the establishment affixed period, only one
drug was sucessfully processed within the stipulatgameframe(80). Another point of criticism wathe
lack of a cleafrcut approach to implemeat outcomes of CF in the healtare system, as there were no
guidelines on how ZR\final advice would be handled. For example, even though ZIN decided in its re
evaluation of ranibizumab that its reimbursement should be discontinued, the medicine was never removed
from the basic care packag€20). Critics therefore emphasize the importance establishinga priori
strategies on how outputs of such arrangement will be impletexk(20). Further, the evidence generation
under CF was shown to poorly address uncertainties due to weaknesses in the degignMEA73). A
stakeholder analysis biviakady et al.(2019) showed that other shortcomings of GRcludethe lack of
consensus on the relevance and objectives of the schethe,absence ofa clear framework to ensure
that stakeholders take pitheir responsibilitiesand the lack of ambligatory inclusion in outcome research
to resolve remaining uncertainties in return for acc€86). As the latter was doneoluntarilyrather than
obligatory, this led to high selection bias and many underpowered studidgmately, the CF scheme was
not considered successful in its objectives and was therefore discontinieg. differences between CF

and thecurrent VT are shown in Table 4

Several ¢her outcomebased schemes have been set up in the Netherlands since 2(%8.
However, research has shown that the data that was collected under these schemes generally addressed
the remaining uncertainties poor(§2). The quality of the data collected was shown &pend significantly
on the engagement of clinicians, who usually have little incentive to spend time and resaurcesa
collection and analysis. Further, the validity of the collected data was often impacted by coinciding
scientific evolutions, such asew product launches or changing clinical practices. This is in particular
impactful for dynamic therapeutic areasuch as oncology. Therefore, Pauwels et al.0{Z) advise

focusingon appropriate use rather than followp research(82).
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Table 4: Important differences between thpreviousCFschemeandthe currentVTtrajectory.

CF (2006t.2012) VT (2019t present)

Intended forhospital and orphamrugs with a budget Intended for drug targeting a great unmeteed that
i AEAT A Ul i Uuubi gaa ©eAAAa Al p havelimitectlinical evidence

Objective of CF is to negotiate on higlst drugs while Objective of VT is to provide controlled access to drugs
still providing access with high unmet need associated with less comprehensi
evidence(orphans,conditionals, and exceptiona)s

CF drugs should have proven added value compared tc Comparative evidence is not required (usually challengi

relevant comparator to obtain for target group, e.g. orphan drugs)

CF drugs comply witBvWP SVWRf VT drugs is not yet established

Fixed 4year period in which procedure should be MA holder needs to stipulate a research period
completed beforehand, but the procedure should be completed

within 7years (or 14years in special cases)

Participation irresearch study is on voluntary basis Patients accessing the drug are obligated to participate
the research study

All drugs meeting the criteria are eligible If reimbursement limit is reached, new applications plac
on waiting list

Drugs availableia basic care package Access to drugs on a research basis

Price of CF drugs is determined through negotiations  Price of VT drugs is generally subject to high discount
leading to (small) discounts

3.3.3 Proposed payfor-proof pricing model

The modethat we proposeo improve access to innovatiornmsed on norrandomizedohase |/ltrials is

an outcomebased paymentmodel that rewards innovations on growing evidence, i.e. decreasing
uncertainty over timeThe DRUBcheme was takeas the basis for the PFP modét early stages of the

PFP model, the drug is provided by the manufacturer (similarly to the DRUP), as it can still be considered an
investigational product. In a later phase, the aim is to achieve personalized reimbursiEempeatients who

have sufficient clinical benefit. Unlike the DRUP, the PFP model adds an extra dimension to the scheme by
integrating decreasing discounts in the reimbursement phase that depend on predefined regulatory
milestones. Furthermore, respongealso monitored by theovelPASKWIL criteria during the Pseéheme

to get more insights to response and facilitate the decision on SYWP.

Importantly, he PFP modek datadriventhrough a continwous cycle ofdata monitoring and
analyss that takes place on arnindividual levefirst, but ultimately allovs decisionmaking on a population
level. Themodelmay trerefore be considered step in the direction of a learning healthcare systémuk
den Boer (Patient Access Manager at Roche NeddrlBrl.) and Wendy Maas (Policy Lead at Roche

Nederland B.V.) have developed a preliminary version of the madale Sshowsthe core characteristics
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of the preliminaryPFP modelNote that the scope of this study is restricted to applying the madeine

extensionswithin solid oncology

Table 5: Characteristics of the proposed PFP model.

Type

Aim

Scope

Description

Outcomebased my-for-proof model

Provide a flexibldramework forpromisingmedicinesassociated with less comprehensive evidertoe

create earlier access and payments based on value.

The nitial scope will focus on solid oncology produ¢lise extensions)f RocheNederland B.\that are
launched based on nerandomizedphase I/litrials. However, the concepts may be applied riew

molecuar entities (NMEs@ndother therapeutic areas as well.

The proposed modelmpvides flexible reimbursement for innovations that are associated with lim
clinical evidenceat launch Thedesign of the model is based on the principles and scheme oDREP
in terms of patient cohortsdetermination of clinical benefignd provisia of free medication during the
initial phasesPricing is linked to amcrementally decreasing discount schenbased onpredefined

regulatory milestones, thereby reflectintpe real-world value of innovations.
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4. Results

In this chapterthe revised PFP modahd results of the stakeholder analysare discussed Note that
revisions to the preliminary PFP model were based on both the results of the literature review (chapter 3),
as well as the stakeholder analygishapter 4.2). For the sake of clarity, the final PFP model will be

presented prior to results of the stakeholder analysis.

4.1 Final pay-for -proof model

A schematic overvievof the final design of the PFP modelis depicted n Figure8, whereas key
characteristics and inclush criteria are shown in Table Bhe final schemeesembles the structure of the
DRUP and consists of three stages (description per stage foliowkapters 4.1.1 and 4.1.2 Importantly
for each trajectory,it shauld be defined at an early stage what uncertainties agenaining what data is
needed to address these uncertainties, and whatlieis feasible to resolve thesencertaintiesthrough

the PFP schem. If the latter is the case, ghould be defined how often disease monitorstgouldtake

place and what steps will be undertaken upon acquiring specific datere shouldalwaysbe a link

between remaining uncertainties, required information to address these, and conditions applibd i

scheme.

Table 6: Key characteistics and inclusion criteria of the proposed PFP model

Characteristics Inclusion criteria

A Regulatory milestones are robust and define the A Applicability(currently) limited to line extensions
discount that is appliediuring reimbursement phase within solid oncalgy that target identifiabletumor-
A Reference price is theegotiated price that is specificmolecularalterations

currently used for the product in existirgdication(s) A  Patients should have undergone molecular profiling

A Rebate for patients whose treatment is terminated to identify tumorspecific molecular alterations
due to adverse effects is apgd throughout the A Only drugs with clearly defined uncertainties that ar
entire scheme likely to be resolved through PFP scheme are eligit

A Rebate for norresponders is appliedven if drugis A Patients shouldjive consent beforgarticipating in

reimbured from basic care package the model, as it concerns treatments that are not ye
A Potential decrease in ligtrice postregistrationwill SvWP
not beappliedretrospectively in PFP scheme A Data of all patients should be available for analysis,

including norresponders
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Reimbursement
from basic care
package

MA EMA +
PASKWIL

(Cohort expansion}

- )

CR/PR/SD>16 | o p.erﬁ"”a“zed
ks + PASKWIL reim Ursemen‘l
wee | until DP

( - . Personalized "
_p| 25X clinical benefit T
+ PASKWIL .
L until DP . p -
>1x clinical benefit ( + 16 patients } *P[ Prg_gresswe —| No reimbursement
\ J isease
. | <5x clinical benefit Discontinue
M or no PASKWIL scheme
[sh{ clinical benefitH 2l ]
scheme
L J L J J

Stage |
» Drug provided for free by manufacturer
* Clinical benefit defined as CR/PR/SD > 16
weeks

Stage
+ Drug provided for free by manufacturer
+ Clinical benefit defined as CR/PR/SD > 16
weeks
+ Response monitoring PASKWIL after +16
weeks

Stage Il
* First 16 weeks for patients that enter scheme in stage lll, drug(s)
provided by manufacturer
= Personalized reimbursement by health insurers for existing patients
and for new patients that exhibit clinical benefit after 16 weeks
= Price for existing indication(s) is used, with an additional discount
depending on regulatory phase:
= FDA filing + EMA (planned) filing: 100%
= FDA registration + EMA filing: 40-60%
= CHMP opinion: 30-50%
= Conditional approval: 10-25%
= Unconditional approval: 0-10%
* Response monitoring PASKWIL every +16 weeks until EMA approval

Figure 8: Design of the PFP model, consistingtbfee stages (DRU#Kke) in which stage | and Il are intended as a pobafoncept, whereas stage |l ainb@ confirm initial resultsStage 11l involve
personalzed reimbursemerit which payment depends on the achievement of regulatory milestones. Ugmaiving EMA approval amdmplying with PASKWIL criteria, the drug is reimbursed
the basic care packageDP = disease progressidiDA=Food andDrug Administration.



4.1.1 Stage land 1l

In the first stage of thd®FPscheme eightpatients are includedvhich can be increased up to 24 patients
if clinical benefit is observed for at least one patient in stage ihi€dl benefit is defined as CR, P& SD
which is measured after 16 weekn. stage llthe PASKWIL criteria faonrandomized studieshould be
met andat least five patients should have clinical bendfit the cohort to continue to stagéll. Note that
the first two stages are intended asproof-of-concept in which the drug is considered an investigational

product. Therefore, the drug is provided by the manufactudmarfree duringthese stages.

4.1.2 Stage llI

The objective of stage I8 to confirm initial results and allow personalized reimbursement of the firug
patients with clinical benefiHealth insurers from now on reimburse the drug for patients who entered via
stage llasPASKWIL criteria have been met anfficient clinicd benefitis observed omn individual level
Additionally, nore patients are allowed to enter the cohort in stage lll, for whomdhagy is provided by

the manufactureffor free during the first 16 weeks order to establish individual response. Neb@weeks

into stage Il another evaluation moment takes place, after whensonalized reimbursemebmes into
effect for patients with clinical benefit (provided that PASKWIL criteria have been Tinet)price that is
adhered for the drug duringeimbursement depends on the regulatory milesés that have been met (see
chapter 4.13.). hce the drug igeimbursedfrom the basic care package, response monitorsigpuld

only continue if it has added value, which may be assessegerformingvalue d information analyses.
Indefinitely collecting data should be prevented, as this may add to the administrative burden without

having added value for patien{80).

Importantly, manufacturers should be incenteftizto participate in PFP model, be&annot suffer
disadvantages ithe choice is made not to participate. Therefore, it is also a possibility to startsolictme
at stage llinstead of following the scheme from the beginning. Starting early is hemevcouraged, as
this maximizethe amount ofdata that is collected.Thereforg a requiremenfor entering midschemeis
that the product hasa positive CHMP opani in the designated indication, as this may compengatehe

first two exploratory stageshat were not followed

4.1.3 Paymentstructure

As this study focuses on applying the PFP model in line extensienegference price hat is used in the
scheme isimilar to the negotiated price of the product in existing indication(s). In that way, the discounts
shown in the scheme are applied on top of the price discaoinatt is already negotiated by HTA

organizations for us in the initial indication(s), theref® takingexisting HTAlecisionsinto account.The
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level of discount that is applied throughout the scheme depends on the regulatory milestones #at ar
achieved as shown in Figurei@whichinnovations are rewarded for decreasing uncertairfyrthermoe,
discounts in the PFP model are preferably applied as a retrospective clawdsaibks will align incentives

of pharma and payer to resolve uncertainties, as well as preventtiomsuming negotiationaboutprice

adjustments Claw backs can bapplied based on historical data of regulatory milestones achievements.

Figure9 shows that the drug ifunded from the basic care package as soon as the milestone of
EMA (conditinal) approval has been achieveas this marks the establishmemtf a positive benefitrisk
ratio. Additionally, clinical meaningfulness the product has also been proven by complying with the
PASKWIL criteria established by the cieBOMerefore, reimbursemerftom the basic care package
should bejustified at this pointDuring this phase, a rebate for n@asponding patientss still effective
Furthermore, a rebate for patients whose treatment is terminated due to adverse effects is applied

throughout the entire scheme.

Price [* EMA unconditional

approval
[* EMA conditional

approval Basic care package
Discount 0-10%;
> .. '
P CHMP apninian ‘ Basic care package rebate NRs
[* FDA registration +‘ Discount 10-25%;
EMA filing Discount 30-50% rebate NRs

P FDA filing + EMA
(planned) filing Discount 40-60%

Free medication

Strength of evidence

Figure 9: The discountapplied in the scheme decreaséscrementallydepending on theachieved regulatory milestones,
thereby aligning pding with the level of evidenc&lR=nonresponder.
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4.2 Stakeholder analysis

Tables 7and 8show a lisof interview candidates and an overview of kesultsobtained from thenternal
and externalinterviews, respectivelyThe protocol used for internal interviews and core questions for
external interviewscan be foundin Annexl and 2, respectively. More detailed overviews of interview

results are enclosed in Annex 5 and 6.

Table 7: List o internal interview candidates of Rochié«{8) and external interview candidate8-{15).

Candidate no. Role Company

i1 Patient Acceshapter Lead Roche Nederland B.V.
i2 Patient Access Manager Roche Nederland B.V.
i3 Customer Value Solutions Chapter Lead Roche Nederland B.V.
i4 Outcome Data Manager Roche Nederland B.V.
i5 Rare Conditions Partner Roche Nederland B.V.
i6 Head ofHealthcare System Solutions Roche Nederland B.V.
i7 Global Pricing & Reimbursement Lead Roche Global

i8 Precision Medicine Partner Roche Nederland B.V.
i9 Project Manager HollandBio

i10 PhD candidate Amsterdam UMC

i11 PhD candidate Utrecht University

i12 Medical Access Manager Novartis

i13 Market Access Lead Bayer B.V.

i14 Medical Director Amgen

i15 Pharmaceeconomic adviser National Healthcare Institute

Table 8: Key results of the interviews conducted with inter(i#li8) and external(i9-i15) stakeholders of Roche to acquir
insight in the views of the PFP model.

DRUP and DAP

Benefits
- Creates a context for personalized reimbursement and payment based on {{&li3i5)
- Improves patient access by enabliegrlier access fopatients with an unmet neefil,i2,i4)
- Concepts form a solid basis on whiclanbe iterated (i1-i5,i8)
- The DRUP allows identification of clinical benefit of products beyond their label on the basis of molecul:
information(i1,i2,i8)
Limitations
- Fragmentednitiatives that do not have any guarantee #8MA approval anclusion irthe basic care
package(il,i8)
- There is a lack of clarity regarding DAP procedures (inclusion process, associated healthcare facilities,
eligible products)il-i3)
- The DAP is velghor intensiveand not sustainableas it makes se of handwritten register§l,i5,i8,i14)
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companiescan carry this financial burden, creatgy unequal opportunitie§1,i8,i14)

Manufacturers do not own nor are allowed full access to the data that is collected during th€iDiSP
Solely collecting realvorld data from patients in the Netherlands may not be feasible/sufficient to addres
remaining uncertaintie§4,i8,i9,i12)

Due tocertain protocols existing, the need to tackle the core of the problematignuated (il,i4,i8)

Shadow systems with minimal efforts and resour¢gsi3)

Participation in these protocols is equivalent to participating: trial as @tients must give consent to
undergoan investigationatreatment (i1,i5)

Benefits PFP

Concepts

Provides a structured way of addressing uncertainties while facilitating patient agé@ss 1,i13,i14)

Linking milestones to the regulatory process creates robust and clearoftiendpoints, thereby alleviating
financial and administrative burddil1,13,i14)

Creates a context for defining SYWP on individual level, personalized reimbursement, and payment bas
value(il-i3,i5,i11,i12,i15)

Drugs for solid oncologprovide a welldefinedand appropriate initial scopé7,i13,i14)

Impact

The collection and assessment gal-world dataallows accurate predictions of therapy success
subgroups of patients, contributing to more efficient and sustainable healthg&lrg?,i3,i5,i8i9,i11,i15)
Creates incentives for pharmaceutical companies to continue developing potentially breakthrough but
financially risky product§7,i11)

Patient access is more enhanced in comparison to other MEAs due to thregigtration character of the
PFP mode(i11,12,i15)

Limitations and challenges PFP

Concepts

Difficult to determinewhetherthe level of evidence is sufficient to resolve specific uncertainties and who
should be responsible for making these decisi@isi6,i10,i11,i12)

Notall products can follow the standard trajectoig terms of patient numbers and frequency of data
monitoring(i2,i4,i5,i7,i10)

Challenging to determine initial price on which discounts will be b#&dddi12)*

Privacy and legal aspects of the agreementashbe consideredi3,i5,i11,i15).In particular important as the
scheme is effective prior to EMA registratiif,i12,i13)

Feasibility

One central and uniform data infrastructure need@#i5,i7,i8)

Collecting data on a national level may not sufficiémtresolve uncertaintiegi4,i6,i7,i8,9,i11,i12)

Lacking experiencef RWD and corresponding statistieséthodologieqil,i6,i7)

Implementation of certain models is challenging. Results in high adrative and financial burden, requiring
major capacity and collaboration of many stakeholdéfsi9,i11,i12,i15)

All involved stakeholders should be willing to share data, be aware of their responsibilities, and be well
coordinated with each othefi3,i7)

Impact

The model impliedifferential pricing(i.e.chargingdifferent pricesfor the same producin differentsettings).
This requires a major change of perspective as it deviates significantly fromdiieve currently determine
the value of innovation€1,i12,i14)

Perverse incentive for increased list pric@5,i6,i11)*

Conditions and suggestions PFP

Concepts
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- Clearly define at an early stagé) which uncertainties remajr2)what data isequiredto resolve this and 3)
how often this data should be collected@ie possible outcomes to specific discounts/actiofi3,i5i9,i11-i13)
- The data that is collected in the PFP scheme musbbadded value in relation to the clinical data that is
alreadyavailableandshould serve the pyose of improving healthcare.gduce the likelihood of indefinitely
collecting data without it having add benefit for patientgi9,i12)
- Prevent overomplicating the model structure. Overall, the protochould be easyo execute(i8,i9,i10)
- Uniform and solid data infrastructure needéd,i2,i5)
- Personalized reimbursement should be the ultimate ¢idai8,i15)
- Apply discounts preferably as retrospective claw back as this aligns incentives of payer and piaitig
Stakeholders
- Objective governance is needed for e.g. regulating data access and deeisking @ discount
percentages. Should be performed by a party that is accepted by all stakeholders inviihegill,il5)
- The stakeholder that is responsible fdata registration should meet the following requiremen(ig.i2,i4)
A Data isshared among involved parties, stimulatiogntinuous learning
A Datais collected and shared via the FAIR principles
A Data is gatherediirectly from the sourceéhrough an automatd system
A Even if patient is a neresponder, data should be available for analysis

*less relevantn present studyas initial scope of the PFP scheme focuses on line extensions

4.2.1 Key findings of internal stakeholders

Access barriers as experiencdny internal stakeholders are depicted in Figure 10. The primary access
barrier that was perceived by almost all internal stakeholders (N=7) revolved arouagpheability of the
current assessment framework. Interwieespointed out that the principlesf EBM arerastlyanchored in

the current framework, whereas new types of evidence andesponding outcome measuressociated

with personalized healthcareo not fit in theframework Further, half of the internal stakeholders (N=4)
stated the oneoff nature of HTA evaluations in the Netherlands to be a limitation, as it does not allow
reflection of the realworld value of innovations. In addition, interviewees declared that assessments on
clinical benefit and coseffectiveness are currently performeat the point in time that is associated with

a high level of uncertainty regarding reafbrld effectiveness, inherently hampering the assessment itself.
Moreover, lock procedures were experienced (N=4) as too long and assumptions as excessive, possible
leading to unjustified lock placements. Main changes to the current healthcare system as proposed by
internal stakeholders included a shift to a datisiven system (N=5) amdder acceptability of other types

of evidence besidethose associated witleEBM (N5).More information on access barriers experieddsy

internal stakeholders can be found in Annex 5.
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Figure 10: Access barriers experienced by internal stakeholders (NS8¢ Annex 5 for more details on access barriers.

When addessing the DRUP anbDAP (Table ¥ it became clear that internal stakeholders
experience many difficulties and limitations around these protocols. First, it was stressed (N=3) that the
DAP is a very labéntensive process that results in major administrative burden, whitals&neously a
lack of clarity regarding DAP procedures is experienced by physicians and patients around eligible drugs,
igl pigicag EeclUgguUga AgO éeéUApHéT AeU aATipiHI UG 14a3d
in the DAP was considered=£3) as an unfair market value. Both the DRUP and the DAP were perceived as
shadow systems (N=2) that bypass regular reimbursement routes instead of tackling the core of the
problem (N=3). Last, internal stakeholders (N=2) experience the DRUP and Ddgenasitied initiatives
that do not guarantee EMA approval reimbursement in any way. Some benefits of the DRUP and DAP as
identified by internal stakeholders included earlier access for a wider range of patients (N=3) and

personalized reimbursement that data-driven (N=4). These protocols were therefore considered (N=6) as

solid blueprints on which can be iterated.

Uponaddressing the conceptof a learning healthcare systeand the proposed PFP modskg
Annex 5), the majority of internatakeholdes (N=5)oelieved a cettain data-driven system to be a
prerequisite forthe increased involvement of personalized healthcaand correponding types of
evidence, while additionally allowing identification of patients who will benefit the most from a treatme
Further, it was stressed (N=4) that it enables reflectiortted realworld value of innovationghereby

contributing to valuedriven healthcare
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Numerous challengeassociated with dearning healthcare system and the proposed PFP model
were identified(see Table §. First, interviewees emphasized the need for a solid and uniform- data
infrastructure for a certain datadriven system (N=6), preferably consisting of European or even global data
to ensure sufficient data is collected (N=4urther, objective governance was considered (N=2) as an
important condition for secure regulation of data access. Involvement of RWD was also identified (N=3) as
a hurdle, as RWD is more prone to bias and confounding, and requiresaompéex statisticaimethods
compared to standardized clinical dat&urther, required resources and investments were stated to result
inahigh administrative and financial burden (N=2), and the need to tailor the PFP trajectory for each eligible
product was also mentioned aschallenge (N=4).ast, a few interviewees (N=2) stated a possible perverse

incentive of the PFP model to be increased list prices due to higher financial risks for manufacturers.

4.2.2 Key findings of external stakeholders

Overall, external stakeholdensere supportive of the PFP model aperceived it as a structured way of
addressing uncertainties while facilitaty patient access (N=4) (Tabl® $terviewees (N=3) expressed in
particular a positive attitude to the robustness of the milestones appliethe model, as tying these to
existing regulatory achievements provides clear-oft points. Further, the preegistration character of

the model was also considered (N=3) as beneficial for facilitating patient access in comparison to other
reimbursemenschemes. Last, it was positively acknowledged that the PFP scheme creates a context for
personalized reimbursement (N=3) and contributes to more sustainable and efficient healthcaretdee to

continuous involvement of data (N=3).

Interviewees (N=4) emphaail the importance of predefining several conditions beforehand, such
as 1) which uncertainties are remaining, 2) which data is needed to resolve these uncertainties, and 3) how
often this data should be collected. Involving early dialogue between phaiit, payers, and ZINas
suggested by a stakeholder as a way to facilitate this process. Further, it was declared (N=3) that a major
challenge of performancdased schemes generally involves determining whether sufficient levels of

evidence have been achiedto resolve uncertainties.

Moreover, several external interviewees (N=2) expedtatithe success of the PFP modetavily
depends on the willingness to ackmdedge and attribute different prices for the same drug used in
different settingst iUA H¢ YEAL &d4c¢e Eec¢caAA (jé1§g eUETieUg A 2
significantly from the way we currently determine the value of innovations. Last, external stakeholders
(N=4) agreed that practical implementation of certain models remainsagr hurdle due to e.g. the

infrastructure and capacity that is required for a datkiven system.
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5. Discussion

5.1 Summary ofkey findings

The PFP model that was ultimately obtained upon the results of the literature review and stakeholder
analysis consists of a DRUIRe personalized reimbursement scheme based on performance. Payment is
linked to a discount scheme based on regulatory milastthat are indicative of decreasing uncertainty,
thereby enabling valudased pricing. Thenodel ains to determine SvWP first on an individual level by
defining clinical benefit for individual patiengsd to extend this to a population levélsufficient data is
available. If the latter is the casegimbursement fronthe basic care packagshould be justified (provided

the producthas EMA approval). The initial scope of the model focuses on line extensions within solid

oncology; however, theoncepts may be applied to other therapeutic areas as well.

The resuts of this study indicatd that stakeholders perceiva clear need for improvedccess to
the growing number of drugs thadre authorized based on nerandomized trials.As the current
assessment framework is not (yet) adequate for the evaluation of these types of innovations, the proposed
PFP model may facilitate controlled access based on both clinical studies as well agoddlexperience,
while simultaneously creating a context irhish data collection and analysiserve the purpose of
improvingefficiency and sustainability diealthcare.Stakeholders perceivedxastingalternative access
routes as unsustainable and/or unfeasible, therefore expressing the need for a suitable alternative.
Internal and external stakeholdgerexpressed their support for the proposed PfBdel Several benefits
of the scheme that were acknowledged incluide data-driven nature,the robustness of the included
milestones, enhanced flexibility of reimbursement, and its ability to reflectweald value of innovations.
Main challenges include the need for a uniform detfrastructure, involvement of complex RWD

methodologies, andpotential resistance due to perceived unfairnesgarding valuebased pricing

5.2 Relevance and implications

Even though regulatory authoritiesre undertakingefforts to authorize promising drugs associated with

new types of evidence, patient access will not improve as long as HTA agencies do not adopt the same
level of evidencePrevious studies have also focused on fiwential of a datadriven learning he#thcare

system to fill these evidence gaps and improve healthcare in terms of efficiency and sustainability
(19,67,83). Even though the concepts folearning healthcare systembave generatedconsiderable
amounts of support, largscale implementation renias limited(19,64,67,83) In order for a learning
healthcare system to be successfuhultipleprevious studiesas well as péents, researchers, caregivers

and ZINhaveemphasizd the need for a solid and uniform datafrastructurethat is interoperable and

42



secure in terms of privadil9,66,67,84) Both internal and external stakeholders confirmed these findings
and stated thata lack of capacity and infrastructure hampers benefiting from technological advanies.
tackle this,various incentives have appeared that aim at creating a data platform that is fit for this purpose
(84). Even though these efforts show a willingness to transform to a-dataen system, the emergence of
manifoldparallel initiativeswith lacking governanckeads to an incoherent data landscape rather than a
uniform platform(84). This is in concordance with findings from our stakeholder analysis, in which we found
interviewees to beinsupportive of the fragmented data silostheDutch healthcare systepas theyresult

in major inefficiencies.

Similar to a learning healthcare system, the PFP model also requires a solithffatructure
that allowsthe involvement of RWD as well eficient data sharing whichwas identified as one of the
major challenges of the model during the stakeholder analygigreventthe emergence of a novelata
platform that adds to the fragmented data landscapge use ofexisting infrastructuregsuch as the kD
Health Qutcomes Observatory or the European Health Data Spat&)uld be explored85,86). For
example, the kD Health Outcomes Oservatory is an initiative thaims at creating pafturopeanand
national data infrastructures that enable robustdata collection, analysis, and data sharing to inform
healthcare decisionmakingin three disease areak diabetes, inflammatory bowel disease, and cancer
(64,86). Theobservatory includes aecuregovernance model that guarantees data protection undeth
national and EU jurisdictionBurther, theinitiative is a strategic partnership between public and private
sectorsthat iscurrently active in four participating countries (Austria, Germany, Netherlands and Spain),
therefore amplifyinghe valueof data sharing(86). In July 2022, the DutchJ® observatory wasfficially
launched Thus, by making use of an existing initiative that is already equipp#te continuous cycleof
data collectionandanalysisthe PFP model can reflethe potential of a datadrivenlearning healthcare

systemwith limited administrative burden before fully committing to one in the Netherlands.

Apart from the need for asecure data platform to capture and share RWD, tltemplex
methodologiesand difficulties to translate RWD inteobust and meaingful reatworld evidence (RWE
were also identified asnajor challengs during the stakeholder analysidndeed previous research
emphasized the methodological difficulties that are associated vitttcessfully incorporating RWD in
informing healthcare decisiemaking80,87,88) However, many advances have been madedranalysis
of RwWDand an inceasing humber of guidelindsave been developed that facilitatethe conduct and
reporting of realworld studies(80). Blommestein et al(2015) emphasize that RWE has the potential to

provide extremely valuable informatidior healthcare decisiormaking but simultaneously warrithat
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assessmeninethods differfrom evaluatingevidence derived from morgtandardized clinical trial$88).
Likewise Mohseninejackt al. (2015) and Kristensen et al. (2028)ate that patient registries using RWD
pose efficient ways of gatheringaluableinformation, howevergegistriesmust be carefully designed and
governd to limit confounding(87,89). Again, this emphasizes the importance ofngsa (preferably
existing data-platform that is well governed and equipped for collecting RWD and translating this to robust
and meaningfuRWENote, howeverthat major investments are required for proper training of decision

makers owing to the{presumably)ittle experience in incorporating RWD in current practi¢g).

Furthermore, another challenge of the PR®del asidentified during the stakehder analysisis
that not every product can follow the standard trajectory in termspatient numbers and &quency of
response monitoring, @athese highly depend on the indigan and type of interventioi80). The patient
numbers included in thproposed PFRnodel follow thedesign of the DRUP protoctiiat is based on a
Simonlike twostage design, which makes use of an optiaesign specifically developed to represent a
reasonable compromise between low falpesitive rates, high power, and &sire for small sample sizes
(51,52). Especially the latter is important, as certain protocols often involve rare diseases with small
patient numbers. The use of a national datdrastructure (such as the 1@ observatory)amplifies the
available data ad may guarantee the involvement of sufficient patients ingbbeme Furthermore, 46-
weekperiod for assessing clinical benefit may notfeasiblefor someproducts. For exampleyotentially
curative one-off cell and gene therapies are promisimgnovations as their clinical benefit may last a
lifetime, however, measuring outcomes is difficult due to the time lag betwdaministration and apparent
benefit (21). Therefore, it should be defined at an early stagbefore engaging in the PFP modelhat
uncertainties are to be addressed, which data is needed to do so, and how often this data should be
monitored, which wasilso emplasized by several stakeholderBased on thesdfindings, it can be
assessed whetheit is feasible to engage in the PFscheme, and to what extent the standard trajectory is
applicable.This is in concordance withe recommendations of Makady et al. (20E3)d Neytet al. (2020)

on the successful implementation GED schemeand MEAs in general, respectiv€¢id,74,80).

Another £ arguably more complex challenge of the PFP models mentioned bymultiple
stakeholders, revolvesroundthe concepts of the PFP modeleviatingsignificantly from the way we
currently appraise value to innovatioriBhe PFP model, as well as vahsased pricing in a broader context,
impliesdifferential pricing (i.e. setting diferent prices for the same dug used in diferent setiings), which
may lead to resistance due to perceived unfairn€ag). This poses a major hurdle in a successful transition

to a walue-based pricing system. Importantly, th#fferentiation in prices should be propagated in a way
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that the highest price is consided the reference price, whereas any lower price is clearly linked to
conditions that justify this differencé in the caseof the PFP modg more clinical uncertainty (91).
Furthermore, examples of how a certain pricing system cdmujgtovehealthcare (e.gexpediteaccess,
reducecosts) could illustrate its benefits and facilitate acceptanoévalue-based pricingand associated

differential pricing.

Moreover,tiis often assumed that list prices are the same irrespective of the presence of a MEA,
which can subsequently lead to an over or underestimation of the financial savings that can be achieved
by theagreement. In reality, manufacturers may anticip#te impact that a MEA can have and respond
by adjusting their list price. Indeed, a study by Gamba et al. (2020) showed that the introduction of a MEA
generally leads tdhigher list prics t a finding that was also identified as a perverse incentive during the
stakeholder analysi€92). Howeveras the current scope of the PFP model is limited to line extensions that
already have an established list price in the Netherlands, incentivizinglighprices is not relevant here.
When applying the PFP modeltew molecular entitiesNME$, this perverse incentive would become more
prominent. It can however be argued that a higher list price is justified for treatments that are subject to
performancebased and personalized reimbursement, as payment is not based on the average patient
solely concernsresponding patients, for whom theeatment is much more cosffective than for non
responding or averaged patients. Thus, this is in concorgamdgth the principles of valubased

healthcare.

Last, & various alternative access routes and protocols exist, it is importaitiustrate the added
value of the PFP model. Tal.eshows a comparison between characteristics of the DRUP, DAP, VT and
the proposed PFP moddlhe aim of the PFP model is mostly comparable to that of the &A#th provide
access to drugs for(expected) oAabel indications forwhich the evidencealoes not fit in the current
assessment framewonkhile simultaneously collecting RWb%). Compared to the DAP, the PFP scheme
has several advantagesirkt, the PFP aire to make use of a solid datafrastructure that automatically
collects data directly from the source, whereadata collection in theDAPIs very inefficient and labor
intensive(56). The administrative and financial burden of data colleci®therefore expectedo be much
lowerin the PFP mod@i comparisontéié U 4! r A BT eHéUeAceUa A§ HéU 4! r e
and obliges the manufacturer to provide theudj for free in early phasespajor financiatisks are carried
by pharmaceutical companies that resiftunequalopportunities as not all corrgniescancommit to this
(see Table B In addition to these financial risks, the DAP does not guarantee inclusion in the basic care

package in any way, and the data that is collected is not fully owned or accessible by the manufacturer.
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Thus, theg limitations of the DAP show that its designeghersustainablenor efficient. The PFP scheme
solves these issugby integrating inclusion in the basic care package in the schemsyringtransparent
data sharingemployingvalue-basedprices, and allowingnid-schemeentranceto alleviate financial risks
Futher, the proposed PFP shoulde easy to use for physicians, pharmacists and/or other medical
specialistsin orderto be fully superior to the DARIt should be clear which products are accessible
through the PFP model and how the procedures wbdast, allaboration with relevant stakeholders and
the allocation of clearly defined responsibilities is cruadalringthe implementation of the PFP models
this aligns incentives and enhancte success of the schemg0). Stakeholders should jointly decida
consequences in the case responsibilities are not neentrary to the CF framework that lacked certain

sanctions (which was perceived as a major weakr(863)

The DRUP, on the other hand, sffieally focuses ondentifying potential clinical baefit off-label
in patients that have exhausted Spénd therefore serves a different purpose than the RfBdel (49).
Further, he aim of the VT is somewhat comparable to the PFP model, as it also facilitates access to drugs
that are associated witHess comprehensive types of evidenoé which SYWP cannot be determined
Howeverthe VT involves a-Year trajectory in which the drug is funded outside the basic care package
through a fixed budge&ndin which the price is generally subject to a higbcdunt(45). Further, provision
of the drugbefore EMA registration is not possible in the VT. Therefore, the PFP model alsorpokigée

advantages over the VT trajectory.

Table 9: Comparison between characteristics of the DRUP, DAP, VT, and PFP(4%dét50,53t56, Table 8, Annex-b).

DRUP DAP VT PFP

Collect RWD and provide Collect RWD and provide Provide access to promisin¢ Collect RWD and provide
access to offlabel drugs access to drugs associated drugs associated with less access to drugs associated

Aim with lesscomprehensive comprehensive evidence, with less comprehensive
evidence while additional research is evidence
performed
- Off-label targeted - Rare, onlabel - Ortlabel indications - Line extensions within
oncology treatments indications preand post-registration solid oncology that
- Patients that have post-registration - Orphans, conditionals, target identifiable
exhausted SoC - Focus on drugs for solit and exceptionals molecular alterations
- Patients must have rare oncology d which - Drugs targeting a great -  Ontlabel indications
Scope malignancies with evidence does not fit in unmet need that have pre- and post
potentially actionable framework limited clinical evidence registration
and identifiable - Authorized drugs - Products should have -  Focus on products of
aberrations awaiting reimbursemen EMA registration which evidence does
decision and not fit in framewok
unauthorized drugs witt - Products should have
EMA filing plannedEMA filing
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Personalized, -
performancebased
reimbursement
Manufacturer pays for -
drug in initial phase

Personalized, -
performancebased
reimbursement
Manufacturer pays for -
drug in initial phase

Price of VT drugs is
generally subject to
high discount

Drug funded by VWS
outside the basic care

Personalized,
performancebased
reimbursement
Manufacturer pays for
drug in initial phase

Insurers continue - Insurers continue package through - Insurers continue
reimbursement for reimbursement for designated yearly reimbursement for
patients with clinical patients with clinical budget patients with clinical
Payment . . . .
benefit benefit - Once the budget cap is benefit
- eallult auvu ¢ reached, new VT - Reimbursement linked
applied applications are placed to discount scheme
on waiting list based on regulatory
- MA holder responsible milestones
for funding research -  Uptake basic care
package integrated in
PFP
Identify clinical benefit -  Valuebased healthcare -  Provides controlled - Valuebased healthcare
of drugs beyond their -  Earlier access for a access to drugs - Facilitates access while
label wider range of patients targeting great unmet addressing
Valuebased healthcare -  Risk sharing lowers need uncertainties
Earlier access for a costs - Poses away to addres:- Leadsto
wider range of patients -  Continuous learning in uncertainties for drugs reimbursement from
Risk sharing lowers real-world setting with limited clinical basic care package
costs evidence - Rsk sharing lowers
Benefits Continuous learning in costs
real-world setting - Continuous learning in
real-world setting
- Incentivizes
manufacturers to
develop high benefit
products
- Robust regulatory
milestones
Administrative burden -  High workload dueto -  If reimbursement limitic-  Solid data
due to personalized handwritten registries reached, new VT infrastructure needed
scheme - Data not fully ownear applications placed on -  High administrative
Does not lead to EMA accessible by MAH waiting list burden and financial
registration - eadlld aUU T- Procedure takes up at investments needed
Implementing RWD unequal opportunities least 7 years - Implementing RWD
poses methodological -  No guarantee for - Timelines often poses methodological
challenges inclusion in basic care exceeded challenges
Shadow system rather package - Application procedures -  Requires recognition of
than regular access - Shadow system rather undear valuebased pricing
route than regular access - Treatmentlimitedto -  Patients must give
Limitations Patients must give route designated facilities consent as treatments

consent as treatments -
are not yet SYWP
National data may not
be sufficient -

Unclear procedure for -
healthcare
practitioners

National data may not
be sufficient
Implementing RWD
poses methodological
challenges

Patients must give
consent as treatments
are not yet SYWP

Patients must give
consent as treatments
are not yet SYWP
National data may not
be sufficient

are not yet SYWP
Potential resistance
due todifferential
pricing

Standard trajectory not
always applicable
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5.3 Strengths and limitations

This study distinguishes itself from previous research, as it focoses weldefined approach to immpve
access to innovative drugshile simultaneously placing this in a broader context. Furthermore, combining
literature research with qualitativéindings from interviews yieldeal strong fundamentor exploringthe
feasibility of the proposed pricing model. Last, a wide variety of interview candidates was seldobetl

from within Roche as well as outside thexquanyt.to ensure that divergingerspectives were taken into

account.

This study has limitations. Firste restricted ourselves to assessing the applicability of the PFP
model in line extensions of drugs within solid oncology, whereas NMEs and drugs for other therapeutic
areas were out of @pe. As a line extension considers a product of wlagbositivebenefit-risk balance
has already beemstablishedt albeit in a different indicatiok it isinherentlyassociated with less clinical
uncertaintyin comparison to an NME cantherefore beargued that in those cases provision of the drug
pre-registration is associated with minimal risks amaly haveconsiderable chances of being beneficial for
patients. As financial risks are mostigrried by the manufacturer, it is justified from both adirtial and a
patient perspective NMEs, on the other hand, are associated with a highegllef clinical uncertainty
before market authorizationas the benefitrisk balance of the original formulation has not yet been
established in any indication. Application of NMEs in a certain discount scheme is therefore more prone to
ethical or legal concerns and requires a different roadmap. There hoavever, alternative options for
patients with a high unmet need for whom treatment with an unauthorized NME would be besefitial,

asthe DAPcompassionate use programsr nanmed patient programg93).

Further, we solely focused on the application tife model within solid oncology, adinical
endpoints within this therapeutic area exist that allow assessment of products based erandomized
trials (61). TraditionallyOS isconsideredthe most robust endpoint within oncology, but the use of other
endpointsis becoming more prevalent in clinical trials (although the reliability of these endpoints is under
debate) (94). The recently proposed PASKWIL criteria for mandorrized studies provide well-defined
guidance forevaluating the efficacy ofirugs for solid oncology that are associated with novel types of
evidence, whereas this is lacking in other therapeutic arégk). The siccessof performancebased
modelsis often linited by the inability to measure outcomes and the lack of demonstrable @8k
Therefore, using robust and cleaut endpoints enhances the success rate of the scheme and

simultaneously reducethe administrative burden that comes with response monitoring and analysis.
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Moreover, even thougha diverse variety of stakeholders was iradd, a few important
stakeholderswere out of scope, including VWS, healthcare professionals, and healthcare insbtguse
research could focus on invahg these stakeholderto further assesghe feasibility of the modelLast, a
case study in which theotential PFP trajectorys compared to existing pathways was out of scope.
However, a certain analysis malarify timeline differencesand potential savings, thereby showing the

possible impact andelevanceof the model.

5.4 Recommendations
Based on all previously stated results, the following recommendationsnaaede for the successful
implementation of the PFP model:

i.  The PFP model should be easy to use for physicians, pharmacists and/or other medical specialists.
It should be clear which prodts are accessible through the PFP model and how the procedures
work. Complicated entry requirements must be avoided.

ii. We advisemakinguse of anexisting data platform for the PFRodel as this will prevent the
emergence of more fragmented data initiativeBreferably, this data platform should be well
governed in terms of privacy and legabuirementsand should beequipped for the translation of
RWD to robust RWEAn example of a possible data platform is theOHHealth Outcomes
Observatory or theEuropean Health Data Space. As both are {iamropean initiatives, the amount
of available data is amplified.

iii.  Differential pricingwithin the same product should lrecognized and acknowledglby all parties
involved.It should therefore bepropagaed that doing so is justified as it contributés value
based healthcare andeads to more sustainable car@he highest price should be considered as
the reference price, whereas discountaust be clearly linked to specific conditions.

iv.  There should alwgs be a linlbetween remaining uncertainties, required information to address
these, and conditions applied in the schenfe/oid indefinitely collecting data without it having
added benefit. This can be acquired by defining at an early stafje what uncertainties are
remaining, 2) what dataneeded to address these uncertainties, and@®w often this data should
be monitored. Upon these resultg can be determinedvhether it is feasible to resolve these
uncertainties through the PFP schemand to what extent the standard trajectory is applicable.

v. Last, ensure theactive involvement of relevant stakeholders in the implementation of the PFP
model, clearly allocate responsibilities to different stakeholders, and agree on consequences if

responsibilities are not met.
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5.5 Conclusion

This study assessed the feasibility of a gay-proof reimbursement model that aims at facilitating access

to innovations associated with less comprehensive evidence obtained framrandomizedphase /1l
studies A multistakeholder analysis was performed to explore views around the current healthcare
system, existing alternatives, and the PFP scheme as a potential pricing rongeél| stakeholders were
supportive of the PFP model and expressed their need ftata-drivenhealthcare system thaallows and
stimulatesdata sharing and continuous learning. A challenge of the PFP scheme is the need for a solid
infrastructure, however existing intiatives may be applicable in the PFP scheme (such as theOH
observatory) Furthermore, recognition is needed to acknowledge the vddased pricing that is used in

the PFPscheme ando prevent resistance due to perceived unfairness.

Once effective, the PFP scheme facilitates access to promising innovations, while simultaneously
collecting RWD that reflects the realorld value of drugand stimulates continuous learningjhis will not
only benefit paténts but possibly also lowehealthcare expenditures due to the risharing agreement
and performancebased character of the scheme. Our study showed that the PFP scheme is a step in the
direction of a learning healthcaresystem that undeniably tackles a great unmet need and poses
advantagesover currently existing alternatives. Therefore, we advise Roche Nederland to engage in the
PFP model as a pilot while taking into account theoremendations listed ichapter 5.4. Interim
evaluations of the scheme may then show its potential and couteitio the advance towards a full
learning healthcare system in the Netherlanttimately, the PFP scheme will then contributeité T é U A §

Pharma Vision 2030 to achieveS3times more patient benefits for 50% less costs to society
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Appendix

Annex 1: Interview protocol for internal use.

Vragen per onderwerp
Introductie kandidaat

1. Watis uw functie binnen Roche Nederland B.V.?
2. Hoe lang werkt u bij Roche?
3. Heeft u nog andere relevante (werk)ervaring (bijvoorbeeld een eerdere functie buiten Roche)?

Beoordeling nieuwe interventie

Bij het beoordelen van toegevoegdeerapeutische waarde maken veel HTA instanties, waaronder het Zorginstituut, gebruik
van een beoordelingskader dat berust op eviderzased medicine (EBM), waarin de meeste waarde wordt gehecht aan de
fase Il RCT studie.

Is het terecht dat de RCT al®©gden standaard wordt gezien in veel beoordelingskaders?

Wat zijn access basgtes binnen het huidige systeem die u momenteel ervaart of verwacht te ervaren in Nederland?
Wat zou er veranderd moeten worden aan het huidige systeem?

Tijdens een HTA assessnt@vordt ook de prijs van het geneesmiddel beoordeeld op basis van de bewijslast die op
dat moment beschikbaar is. Wat vindt u ervan dat de prijs enkel op dit moment beoordeeld wordt?

8. Zijn er bepaalde componenten uit systemen van andere landen waar welénladel een voorbeeld aan zouden
kunnen nemen?

N o o ks

Nu een groeiend aantal geneesmiddelen op de markt komt op basis vageng&tdomiseerde fase /1l studies, blijkt dit in
steeds meer gevallen een knelpunt te zijn. Denk hierbij aan tagrwstische middelengeneesmiddelen voor zeldzame
indicaties, of veelbelovende bispecifics en GARherapi&n. Het gevolg is dat de toegevoegde waarde van dergelijke
innovaties niet beoordeeld kan worden, wat uiteindelijk leidt tot grote vertragingen in de beschikbaarbehtiénten. Er

is dus een groeiende vraag naar eeantinu lerend systeem die gecontroleerd toegang kan bieden tot geneesmiddelen,
terwijl tegelijkertijd een cyclus plaatsvindt van monitoring, analyse en bijsturing. Het verzamelen van data is crdiaal in
systeem.

9. Watis uw visie op een continu lerend systeem in Nederland?

10. Wat zijn enkele basies waar u aan denkt bij een continu lerend systeem (bijv. bij de ontwikkeling/implementatie)?

11. Wat is uw mening over het gebruik van +wafld data (RWD) in hibeoordelen van de therapeutische waarde van
geneesmiddelen?

Er zijn in Nederland al enkele alternatieve toegangsroutes die ernaar streven om toegang te bieden tot veelbelovende
medicijnen die (nog) niet in het basispakket zitten. Hieronder vallen tipeld voorwaardelijke toelating (VT), de DRUP, en
de DAP.

12. Vindt u dat deze alternatieve routes toereikend zijn?
13. Welke elementen uit deze initiatieven vindt u goed?

Pay-for-proof model

Vergoedingsmodellen kunnen uitkomst bieden in het gecontroleerfang verschaffen van geneesmiddelen terwijl
tegelijkertijd aanvullend bewijs wordt verzameld. Specifiek voor innovaties die zijn gebaseerd -gpraietomiseerde

studies, zou een kortingsschema op basis van afnemende onzekerheid relevant kunnem zggenoemgbay-for -proof

(PFP) model Het PFP model bevat meerdere stadia waarbij doorstroom naar het volgende stadium plaatsvindt wanneer een
bepaaldemilestoneis behaald die indicatief is voor afnemende onzekerheid/toenemende bewijslast. Doorstraoraam

volgend stadium kan samengaan met bijv. een kortingsverlaging of overdracht van funding, waarbij er uiteindelijk uitzicht is
op opname in het basispakket. Tevens wordt de respons op de behandeling gemonitord d.m.v. PASKWIL criteria voor niet
gerandamiseerde studies. Op deze manier kan er op een gecontroleerde wijze toegang verleend worden tot belangrijke
innovaties, waarbij de prijs gefaseerd op mag lopen in lijn met de mate van onzekerheid. Een dergelijk model draagt dus bij
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aan eerdatagedreven, continu lerend systeem en versnelt zo de beschikbaarheid van geneesmiddelen die gepaard gaan
met te veel onzekerheid om vergoed te kunnen worden. In eerste instantie focust het PFP model alleen op geneesmiddelen
binnen de solide oncologie van Roche, maar [zoer ook toepasbaar kunnen zijn in andere therapeutische gebieden en/of
buiten Roche.

14. Wat zijn belangrijke randvoorwaarden van een dergelijk PFP model?

15. Zoals benoemd hanteert het PFP modglestonesdie indicatief zijn voor toenemende bewijslast. Eearteeeld
van een milestone kan bijvoorbeeld FDA registratie of een positieve CHMP beoordeling zijn. Zijn er nog andere, non
regulatory milestones die belangrijk kunnen zijn om mee te nemen?

16. Wat zijn belangrijke uitdagingen in de ontwikkeling en implementatie van een PFP model?

17. Welke stakeholders zouden betrokken moeten worden bij het ontwikkelen en implementeren van een PFP model

Annex 2: Core questions thatvere predefined prior to external interviews.

What is your overaiinpression of the PFP model?

Do you have any suggestions or remarks regarding the model structure and/or design?
Can you think of any challenges or limitations of the model (e.g. impletiemya

What are some conditiorthiat should be considerege.qg.inclusion criterid?

What are conditions for successful ptementatior?

> > > > >

Annex3:i éU HéelUU gHUEG§ c¢a ¥%K3vWHollohiggthe EFBVAapmoads®.e c T UOT eU ¢ a

Step 1: Literature search and selection

The PICOT questions areagsto argue which aspects are relevant in the determination of relative effectiveness o
intervention, and subsequently search databases for relevant (pegrewed) literature:

A Patient = what is the relevant patient population of the intervention?

A Intervention = what intervention is assessed?

A Comparison = what is the contsiitervention? (SoC, placebo, (in)direct comparison)
A Outcome = what are relevant outcormeeasures?

A Time = the followup time that is required at minimum
Furthermore, ZIN determes the difference in outcomeneasures that is minimally required in order to establish an ad
therapeutic value. Last, the appropriate type of evidengagsend bewijprofile) is established based on the type
intervention and its corresponding indigan.

Step 2: Evaluating and quantifying quality of evidence

The information that is found in step 1 is subsequently assessed on its quality with regard to methodological a
relevance of results, to what extent the results can be generalized, stndy design. The GRADE method is useq
estimate the quality of the obtained results and treatment effect. GRADE distinguishes between four levels of eV
quality (high, medium, low, and no quality).

Step 3: Determination of final assessment

Last,a conclusion is drawn regarding the relative effectiveness of the novel intervention, in which the following a

play a role:
A Riskbenefit balance;

A Quality of evidence;
A Appropriateness of evidencgéssend bewijs
A Views of patient groups anassociations of professionals.




Annex 4: Use of MEASs in comparable countries.

A recent survey by th®ECD showed that 28 countries out of the 41 members of the OECD/European Union were using or
had been using MEAs, of which most are finanekmlsed agreement$46). Studies have shown that payers are in general
more cautious with the utilization ofitcome-based MEAs because of challenges in measuring relevant outcomes and a high
administrative burden associated with the implementaijéé). Below, we will discuss several examples of the usage of MEAs
in the context of some European healthre sysems. Note that the confidential nature of most MEAs forms a significant
barrier in assessing the impact of such arrangemef@s). Thus, we heavily rely on the (incomplete) data that is publicly

available.

Germany: In 2011, Germany introduced the AeimittelmarkiNeuordnungsgesetz (AMNO®) align drug prices more
properly with their benefits, ultimately ensuring patient access while incentivizing pharmaceutical innovation. Under AMNOG,
a novel drug is automatically eligible flgimbursement after it has been authorized, resulting in immediate patient access
(95). In the first year after market launch, the manufacturer may set the price of the product freely, during which the national
HTA bodies BA and IQWIiG assess its aduli@él relative risks and benefits. After this assessment, price negotiations take
place between the manufacturer and the umbrella organization of German health insurers. If an added benefit has been
determined, the price of the innovation may be set abdwe price of the existing SoC in a commensurate degree with the
level of added benefi{96). If no (or nomuantifiable) added benefit has been found, the price of the SoC may not be
surpassed. As the level of added benefit can vary across patient sulpgrde.g. age differences), different prices may be
employed for subpopulations. A study from Lauenroth et al. (2020) showed that implementation of the AMNOG resulted in
an average price decrease of 24,5% in relation to launch prices, ultimately leadidigitpprices being more closedligned

with their clinical benefi{96). Hence, components of the AMNOG system could be taken as examples when considering

pricing strategies.

Furthermore, if a product is associated with too much uncertainty at the tfhmarket launch, the BA may apply a time
limit to its resolution, during which the manufacturer is required tsubmit a dossier using newer/more mature evidence
(97). These timdimited resolutions (TLRs) take on average 2.7 ydanscan rangebetween five months and seven years
(97). TLRs are a way of dealing with the growing number of drugsatiesdiuthorized based on less comprehensive data,
however, research shows that the-BA often does not specify what information is lacking from thestkr, making the

process inefficien{98).

Last, contracts between sickness funds and pharmaceutical companies allow pricing agreements; however, as these
agreements do not address coverage, they are mostly not considered M&EAsFurthermore unlikein other countries,
price agreements in Germany are generally applied to products that have been on the market for several years rather than
novel products, which has resultédstakeholderscommentingon the greater potential of arrangements for new avative
drugs (99). Hence, Germany is considered to be far behind in horizon scanning approaches as implemented by e.g. the

Netherlands and Ital{100).

60



United Kingdom (UK):The UK makes use of a highly centralized reimbursement process in whitdtitheal HTA agency

NICE is responsible for decisiomaking. The UK employs a fagecing policy, although products that are not cesffective

are not eligible for reimbursemerff01). Reimbursement decisions predominantly depend on the-effstctiveness of a
product, which is quantified trough the Incremental G&fectiveness Ratio (ICER). NICE has adopted several thresholds
for ICER values that indicate the likelihood of reimbursement, although more flexible limits are used-dgtelifding
treatments (102). Moreover, the Cancer Drugs Fund (CDF) came into effect in 2011 as a MEA to reimburse promising
oncology drugs that are associated with limited clinical evidence. In the CDF, drugs are funded for a fixed period while they
await a reimbursemerdecision by NICE, during which the manufacturer can submit supplementary evidence to proof their
effectiveness. The CDF makes use of an expenditure control mechanism with a fixed budget of £340 million; in the case of
an overspent, a proportional rebatés applied to all pharmaceutical companies that have arrangements in the CDF
(103,104). Since 2016, more than 73.000 patients have benefited from the 91 -@DEed therapies treating 205 types of

cancer. Of these, 30 have eventually received full appidea routine use after assessment by NICE.

The CDF went through a reform in 2016, as the former system was not managed properly and was considered unsustainable.
Before2016, the fund acted independently from NICE, which caused critics to state thedas undermining and bypassing

HTAinformed decisio®y A1 g4 A KaduUuba eU§gUAel é gécj g HéAH HéUeU JAg A ¢
during the former CDF, implying that it provided an alternative access route for expensive(t0&sHowever, the CDF

became more properly integrateditha K. 8 Ag UJAp7T AAi ¢g Eecl U§gg AadaHUe HéU eUaceA
with each other. Another shortcoming of the former CDF thas it did not mandate healitare services to collect outcome

data of patients who were treated through the fund, making it impossible to assess the impact of th@d @pAost of

these issues are addressed in the reformed CDF, with successful characteristics of the current policy incledimentry

and exit criteria (including mechanisms to terminate coverage), a clear temporary reimbursement period with requirements

for evidence generation, integration of the fund in the HTA process, and solely inclusion of products that have a high chance

of being costeffective (46).

Italy : Italy issimilarto the Netherlands one of the early adopters of MEAs and is currendyn eensideredhe most active
practitioner(99). The national HTA agency (AIFA) can decide on three reimbursement decisions, including no reimbursement,
unconditional reimbursement, or reimbursement through a MEA. For the latter, several types rtljzbd that either
manage uncertainties about budget impact, uncertainty in clinical and-eff&ictiveness, or appropriate use. Whereas most
countries mainly apply financiallyased MEAs, Italy primarily makes use of outcérased MEASs; 46 of the 71 MEL65%)

that were active in 2019 were outcordgased, of which most had a paymeny-result design(46). An important instrument

in the light of these types of MEAs is a national dnougnitoring registry, which has been set up by AIFA to provide an
infrastructure to assess patient eligibility, collect utilization data in clinical practice, and collect epidemiological datagaimi

to track appropriate use and collect outcome dafh03). Although this system has been praised for informing AIFA and other
parties on the impact of novel products, it has also resulted in a grehhiaistrative burden for healttare providers

(46,107).
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Annex 5: Elaborated overview of internaiterview results, sorted by themPHC = personalized healthcailest ofinterview
candidates depicted in Table.7

Huidig zorgsysteem

EBM
- Historisch gezien terecht dat RCT als gouden standaard wordt gehieeft wel duidelijk meerwaard§l,i2,i3,i4)
- EBM gericht op populaties, terwijl er steeds meer een shift is paonalized healthcare. Dat vereist andere
manier van beoordelenil(i2,i3,i8)
- Door strenge inclusie en exclusie criteria gpatiéntenuit klinische studies niet per se representatief voor
patiéntendie je in de praktijk ziei2(i5)

ACCESS BARIES
Toereikendheid beoordelingskader

- Het gezondheidsniveau in Nederland is op dusdanig niveau dat de winst die we kunnen halen vooral in
personalisatie zit, echter loop je daar met de populatiegemiddetdghode waar de RCT en EBM op zijn
gebaseerd mee vasfil,i8) We zien steeds vaker andere typen studies die voortkomen uit andere types
medicijnen, namelijk meer gericht op biomarkers, en zulke studies passen niet in het huidige framework.
(i1,i2,i3,i7,i8)

- We zien dat er een versnippering van de populatiengieais en er steeds meer gefocust wordt op de molecula
veranderingen die ten grondslag liggen aan een ziekte, maar het vaststellen van SYWP gebeurd op
populatieniveau.it,i2)

- Deuitkomstmaten die horen bij PHi@ssenniet in het huidige kader. Er worbij oncologie nog erg veel
vastgehouden aan OS, terwijl patient reported outcomes misschien waardevolleisijn. (

- Bij PHC wordt ook de diagnostiek steeds belangrijker, dat is ook nog een horde in het huidige syEteem. (

- De EMA denkt wel mee oveeuwere soorten innovaties en bewijslast, maar lokale payers niet. Degrtre
ongelijkheid tussen landeri3(i4)

- Erwordt nu (te) snel gegrepen naar veelbelovende zorg/conditionele vergoeding op het moment dat het m
gepersonaliseerde zorg iSlj

One-off systeem

- Wanneer de waarde groter is dan in eerste instantie werd gedacht, is er amper de mogelijkheid om de prijg
omhoog aan te passen, terwijl andersom de markt zijn werk doet wanneer een middel minder waarde blijk{
hebben. {1,i2)

- Door onzekerhiel in effectiviteit, krijg je ook onzekerheid of men ervoor wilt betdkenvordt vaak gezegd dat er
te veel onzekerheid is om voor een geneesmiddel te betalen, maar ons systeem is er wel zo op ingericht d
direct een prijs wordt vastgesteld (op hetoment van de grootste onzekerheidjgeen duurzame samenwerking
(i1,i4,i5)

Horizonscan

- Erwordt input gevraagd aan fabrikanten, welke vervolgens niet (compleet) wordt overgenomen. Horizonsc

dus niet volledig, informatie ontbreeki2)
Sluisprocedure

- Sluisprocedure duurt te lang, tijdslijnen worden onduidelijk berekdadnanier hoe dit gecommuniceerd wordt
naar buiten doet geen recht aan de werkelijke tijdslijn@ni3,i4,i7)

- Erworden soms onrealistische aannames gedaan waarbij van de maximadbt it wordt gegaan, waardoor er
soms producten in de sluis komen die daar niet hoigh. (

Budget ziekenhuizen

- Zelfs als je access hebt, wil het niet zeggen dat ziekenhuizen voldoende budget hebben om het middel oo

daadwerkelijk toe te passen vopatiénten. (3,i6)
Specifiek beleid rare diseases
- Erisin Nederland geen specifiek beleid voor rare diseases, in tegenstelling tot andere lahgen. (
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Doorvoeren van verbeteringen
- Eris data beschikbaar over hoe de zorg in Nederland éffier zou kunnemworden, maar de implementatie
gebeurt te traag en te weinig gecentraliseerd, waardoor we terugvallen in oude gewooifes. (
yipecAg ia OU lcea
- 4U +Ftéeda 1ag aUbOUepAagd 1§ 1aaUei T éAH 1a gipecAg JAg
wantrouwen. i5,i6)
Diagnostiek
- Nu er meer focus is op personalized healthcare, wordt ook de diagnostiek belangrijker. Dat is op dit mome
nog een horde/onvoldoendeil))
VERANDERINGEN HUIDIG ZORGSYSTEEM
Criterium SVWP
- Het criteriumSvWRFzou ruimer/anders geterpreteerd moeten wordeni(,i2)
Shift naar PHC
- Voor gepaste zorg moeten we overgaan op personalisatie, waarbij we EBM moeten loslaten en meer moe
kijken op persoonsniveau. Het access framework moet worden aangepast op de sigonten bewijslast die
hierbij horen.it,i3,i8)
- Daaraan ligt ten grondslag dat we opnieuw moeten kijken naar de toekomst vaiEBN8) Shift van evidence
based practice naar practice based evidendi)
- Pragmatische blikkanhouden wanneer een RQiiet nodig/haalbaar is zou er flexibeler omgegaan moeten
worden met andere soorten studies3,i4)
Efficientere beoordeling

- Duidelijkere en kortere tijdslijnen (i.e. sluisprocedure) en meer samenwerking tussen pharmaleayer.

duidelijkheid vooraf over wat er verwacht wordt qua bewijsi@t.
Lerend systeem in plaats van one-off

- We moeten toe naar een dagedreven lerend systeemi1(i2,i3,i5,i8)

- Ook nadat de&svWhbeslissing is genomen, zouden we door moeten gaan(reatworld)data verzamelen van
een medicijn in een bepaalde patiengroep. Datamonitoring, analyse en bijsturing? {5)

- Op het moment dat een innovatie een andere plek krijgt in de praktijk dan in eerste instantie werd gedacht
daar iets mee gedaamoeten worden.it,i2,i3,i5)

- In het huidige systeem kan de prijs maar een kant op aangepast worden, maar prijzen zouden stapsgewijs
moeten kunnen lopen aan de hand van dataverzameling die continu is en die vanuit klinische data overloo
RWD.it,i2,i3,i5)

- Het zou mooi zijn als ons systeem erop ingericht is om te kijken naar historische conggms. (

- Shift van volume naar waarde om perverse prikkels weg te nei@en. (

- De technische infrastructuur die ten grondslag ligt aan dataverzameling mdoetust zijn en de interoperabilitei
moet goed zijn.i%)

Rare disease aanpak

- Speciale regulations voor orphan drud®egin al vroeg te kijken naar niet alleen de development, maar ook d

access kant van rare disease€l,4)
Uitkomstdefinities helder
- Meerduidelijkheid scheppen over de definities van de uitkomsten waarop te sturen, en meer richting patien
reported outcomes.i@,i5)
yipeAg OcceleUnUg
- yipéeng OccelelUlUga Fcea TUHRHUe ¢E Up®AAe Aa HU g
- Meer samenwerking dpuropees niveau, maar ook tussen EMA en payiéjs. (

VISIE DRUP/DAHR
Goede initiatieven
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- Geeft ruimte aan gepersonaliseerde behandeling waarin wordt bekostigd naar waarde en dataverzameling
het leren hiervan) centraal stagdDRUP en DAHR}L-i3,i5)

- Het geeft bredere en soms eerdere toega(@RUP/DAP/V.TL,i2,i4)

- Uitgargspunt van de DRUP is behandelen op basis van moleculaire infoendtigen of producten ulical
benefit hebben offlabel en tumoragnostisch behandelerje gaat veel meer dachting op van systems biology
en gepersonaliseerde behandelingl (2,i8)

- Kan een mooie blauwdruk zijn waarop we verder iter@®@&UP/DAP)1-i5,i8)

Slechte opzet

- Patiéntenmoeten consent geven dat ze een experimenteel middel ondergaan, eniinditaat het eigenlijk
gelijk aan deelnemen aan een studap basis van een protocol (DRUP/DAP/YITIB)

- De opzet van de DAP is niet duurzaam/edfitier wordt gebruik gemaakt van handgeschreven registers. Zou
geprofessionaliseerd moeten worden dymgeautomatiseerde dataverzamelingl,{5,i8)

- Data verzameling beperkt, niet het juiste criterium om alleenpeeiewed data te gebruiken (VTiL)(

Integratie zorglandschap

- Eris veel onduidelijkheid bij betrokken partijen over hoe de DAP precigs avesin zijn lang niet altijd op de
hoogte hoe een paéint in de DAP komt, welke geneesmiddelen meedoen, en welke centra zijn aangewezel|
de DAP.iL,i2,i3)

- Het zijn losse initiatieven die niet per se uitzicht hebben op inclusie ialsetpakket/registrati€«DRUP/DART).
(i1,i8)

- Inde DAP is het in principe ook mogelijk om voor EC goedkeuring iets al beschikbaar te stellen, maar in d
werkt dat gewoon nietiZ)

Kosten

- Hetis niet redelijk om bij een middel dat al EMA reggistheeft ook nodange periodes gratis medicatie
moeten verstrekkenDaar zit een perverse prikkel in om ook met hogere prijzen te staggn. (

- De bijdrage van 5000 euro in de DAP is voor kleine farmaceuten niet te betalen, waardoor je ongelift&eid i
markt krijgt.Geen fair market valuen de data is dan niet eens van jezéff,i8).

Pleister op het huidige systeem

- Je onttrekt eigenlijk alles aan het echte systeem en zet een soort schaduwsysteem op met minimale middg
minimale effortsEr kan geen marktwerking optreden, dat kan de betaalbaarheid ook niet ten goede (itbé3).

- Omdat er zulke mechanismen zijn, wordt er ook sneller naar gegrepen i.p.v. dat het voor de Batempgtdep
beschikbaar wait gesteld. De urgenti@m de kern van het probleem aan te pakken wordt hierdoor ook mind
(i1,i4,i8)

- Als het internationaal al lastig is om voldoende data te verzamelen, is het binnen Nederland al helemaal m
om genoeg betekeniolle data te genererernn de DARvaar jeeen gatistische analyse op kan doei4,i8)

Lerend zorgsysteem en PFP model

VISIE LEREND ZORGSY SHIEMP
Positieve punten

Reflecteert waarde
- Lerend systeem reflecteert de waarde die een innovatie daadwerkelijk heeft in de pdaktijk RWDDit is
vooral van belang om sterker bewijs naar voren te brengen (andersom reguleert de marfivwai})
- Slechts een klein deel van de ervaring zit in studies. RAM2senteert daadwerkelijke patientgroep betdwn
helpen met verdere optimalisatie van behandeling en plaats van de behandglii).
- Specifiek PFP: solide tumoren goede start omdat relevante uitkomstmaten daar al vrij duidelijk gedefinieer
(i7)
Prerequisite PHC
- Op individueel niveatetsen of iets werkt, leren van data en voorspellen welkeé&oaéin wel/geen baat hebben
RWD hierin cruciaal, artsen hoeven niet alleen meer te putten uit eigen ervaring uit de eigen praktijk met e
patienten, maar uit nationale en liever nog interioale databases waardoor je veel meer kan voorspellen w¢
de prognose is van een pétit met vergelijkbare karakteristiekenl{3,i5,i8)
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Verduurzaming zorg

- Voorspellen wie wel/geen baat heeft om zo e#itier te kunnen behandelen, minder overbehandelen
voorkomen waste of resources?2 (3)

- In-en uitstroom basispakket is beter te managen, brengt zorgkosten omliag. (

Bezwaren
Concept

- Hetis wankeler voor de industrie, een product kan makkelijker van de markt afgehaald worden en daar mg
prijsook weer op aanpassen. Daar zit dus een perverse prikk@&)in. (

- Vertrouwen in specialistische centra is nodig, daar vinden de metingen plaats waar veel afhangt véatepati
(i4)

- Op individueel niveau worden behandelingen gestopt als er onvoldoendetéf, dat legt een bepaalde druk of
patiénten. {4)

- Als ontwikkelingen door elkaar heen gaan lopen (bijvoorbeeld tussentijds nieuwe SoC), dan geeft dat moe
situaties omdat je baseline veranderig)

Omgaan met (real-world) data

- Je hebt eencentrale/uniforme plek nodig om alle data te verzamelen en samen te brengen tot een nationalg
infrastructuur. Geen versnipperde registries, de data moet met elkaar kunnen communiceren (FAIR),
gecertraliseerd, interoperabiliteit(i2,i3,i5,i7,i8)

- Capaciteit je hebt een effiéinte methode/algoritme nodig om de data te kunnen verwerkéhTevens objectief]
om fraude te voorkomenid{

- 8a0Up ¢E gAHIi ¢agAAp ai JUAT 1§ é URetemieheiatatdlArmend Hi §
verzamelen in eeniet-gestandaardiseerde setting en daar vervolgens betekenisvolle conclusies uit te trekke
Idealiter Europees of zelfs wereldwijé,6,i7,i8)

- Men moet bereid zijn data te delei8,i7)

- Governance van bovenaf, wie heeft wanneer toegang tot welke. ddt#)

- Het betrekken van RWD past nog niet in ons huidige systeem. Gevoeliger voor bias en confouindieggoed
te interpreteren Je moet vantevoren helder hebben welke criteria je toepast, bij welke level van certainty je
bereid bent stappen te neamn, welke statistiek en methodes je gebruikt; dat is bij RWD veel compig&x@y. (

- We overschatten misschien hoe voorspelbaar de verkregen data gaat zijn om daar grote winsten mee te
we moeten onze verwachting over de zeggingskracht van big datsl evat temperenif) De stap van data naar
bruikbare informatie is grootig)

- Privacy moet beschermd worden, hier zijn oplossingen voor maar daar is ook weer heel veel k8iizg in. (

- Er moet veel gimvesteerd worden in registries en andargorzieningen, de vraag is wie daar verantwoordelijk
voor moet zijn.i4)

- 8r4 1§ ¢cagHgHAAg Jcce OUIT pAeARiI U OcUpUI gbUga j U
te laten communceren met elkaar, maar daar zijn ze niet per seivgaricht. {3)

Implementatie

- Past niet goed in ons huidige zorgsysteem/kadéj). (

- Je moet een afweging maken tussen hyper personalisatie gebaseerd op RWD en dewikiog gebaseerd op
gegeneraliseerde standaarden en richtlijnen. Je kan niet een advisoard hebben voor elke beslissing van e¢
patiént. (7)

VOORWAARDEN PFP
Uitvoerbaarheid
- Weinig administratieve lasil(i5)

- Geen handgeschreven registersl)

- Geen ingewikkelde toegangseisen, het moet makkelijk in gebruik zijn voor de arts/apdibhg&er.

- Niet te ingewikkeld qua structuur (e.g. tussenstadia), misschien wat versimpelen (approval, conditional apg
geen approval).i§)
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