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Summaries

Summary

Concerns about increasing acquisition costs for oncological and hematologic innovation in Europe are
growing as prices of cancer drugs are increasingly high and potentially jeopardizing the financial
sustainability of healthcare systems. Adequate models to assess the value of drugs are still an open debate
and, even in countries with well-stablished technology assessment processes, apparently prices seem to

be unrelated to value and clinical or social benefits.

The general aim of this Doctoral Thesis was to evaluate the relationship between oncology and
hematology drug prices and a structured assessment of parameters measuring drug value at the time of

reimbursement decision in Spain to identify potential price determinants.

Firstly, due to the heterogeneity in drug-assessment strategies in Europe, an analysis of the uptake and
use of multicriteria approaches was conducted to evaluate drug value assessment methodologies of 37
European Health Technology Assessment Bodies (HTAb) by using EVIDEM — multi criteria decision analysis
— as the reference framework. As a conclusion, EVIDEM’s framework provides contextual value
assessment dimensions already used by some HTAb in Europe that can be escalated to other agencies.
Most of the 37 European HTAb have room to broaden their contextual assessment tools, especially when
social and medical perception of need requires to be explicit to support payer’s decision on

reimbursement. The full analysis and conclusions can be seen in an article published in August 2021.

Further, all new 22 chemical entities with a first EMA authorization for a single onco-hematologic
indication between January 2017 and December 2019 were identified, and price and reimbursement
decisions of the Spanish Ministry of Health (MoH), including the notified price and public funding
authorization, were tracked based on the publicly available databases and the resolutions published by
the MoH until end of October 2022. For standardization and comparison purposes, a daily treatment cost
based on notified prices was assigned following the Summary of Product Characteristics recommended
posology for the studied indication. When the treatment duration was fixed, cost was annualized and
products with a negative decision were assigned a prize of zero. For each product, a set of 56 contextual
and non-contextual indicators from the EVIDEM framework was used to explore the relationship between

prices and the EVIDEM'’s value criteria using univariate statistical analyses. The study concludes that the
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main drivers for oncology drug prices in the period studied seemed to be when the standard of care was
combined treatments, if long-lasting responders were reported, and for several characteristics of the
treatment: higher prices for fixed duration as compared to treatment until progression and lower
frequencies of administration, and lower prices for oral route as compared to other routes of
administration. Price was significantly related to the easiness of use of the drug, the impact of treatment
on patient’s autonomy, and the existence of recommendations by experts. These findings suggest that
criteria other than incremental benefit/risk are important in the reimbursement decision making. The full

analysis and conclusions can be seen in an article submitted (under revision) in July 2023.

As general conclusions, the research suggests that the implementation of methodologies based on
multiple-criteria decision analysis to set the prices of drugs may help to make robust and sustainable

reimbursement decisions for new onco-hematology medicines.

Resum

La preocupacio per I'augment dels costos d'adquisicié de la innovacié oncologica i hematologica a Europa
esta creixent a mesura que els preus dels medicaments contra el cancer sén cada cop més alts i poden
posar en perill la sostenibilitat financera dels sistemes sanitaris. Els models adequats per avaluar el valor
dels farmacs sdn encara un debat obert i, fins i tot en paisos amb processos d'avaluacié de tecnologies
mediques i medicaments ben establerts, aparentment els preus semblen no estar relacionats amb el valor

i els beneficis clinics o socials d'aquests.

L'objectiu general d'aquesta Tesi Doctoral va ser avaluar els preus dels medicaments en oncologia i
hematologia en el marc d'una avaluacié estructurada dels parametres que mesuren el seu valor en el
moment de la decisié de reemborsament a Espanya, per identificar aixi els possibles determinants del

preu.

En primer lloc, a causa de I'heterogeneitat de les estrategies d'avaluacié de farmacs a Europa, es va
realitzar una analisi de I'adopcid i I'Us de models multicriteri per avaluar el valor dels farmacs de 37
organismes europeus d'avaluacié de tecnologies sanitaries (HTAb) mitjancant EVIDEM (analisi de
decisions multicriteri) com a marc de referencia. La principal conclusio de la recerca va ser que el marc
EVIDEM proporciona dimensions d’avaluacidé contextual que ja utilitzen algunes agéncies a Europa i que

es pot escalar a d’altres organismes. La majoria de les 37 agéncies europees tenen marge per ampliar les
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seves eines d'avaluacié contextual, especialment quan la percepcié de la necessitat clinica i social
requereix ser explicita per donar suport a la decisid del pagador sobre el preu i les condicions de

reemborsament. L'analisi completa i les conclusions es poden veure en un article publicat I'agost de 2021.

Posteriorment, es van identificar les 22 entitats quimiques noves amb una primera autoritzacié de
I'Agéncia Europea de Medicaments (EMA) per a una Unica indicacid oncohematologica entre gener de
2017 i desembre de 2019, aixi com les decisions de preu (notificat) i reemborsament del Ministeri de
Sanitat espanyol. Es va fer un seguiment a partir de les bases de dades disponibles publicament i de les
resolucions publicades pel Ministeri fins a finals d'octubre de 2022. A efectes d'estandarditzacié i
comparacio, es va assignar un cost de tractament diari basat en els preus notificats seguint la posologia
recomanada pel resum de les caracteristiques del producte per a la posologia de la indicacié estudiada.
Quan es va fixar la durada del tractament, es va calcular el cost en base anual i als productes amb decisié
negativa se'ls va assignar un preu zero. Per a cada producte, es va utilitzar un conjunt de 56 indicadors
contextuals i no contextuals del marc EVIDEM per explorar la relacié entre els preus i els criteris de valor
d'EVIDEM mitjancant analisis estadistiques univariants. L'estudi conclou que els principals motors per fixar
els preus dels medicaments oncologics a Espanya estan relacionats amb el fet que I'estandard d'atencié
siguin tractaments combinats, si s'informa de I'existencia de pacients amb respostes a llarg termini, i per
diverses caracteristiques del tractament: preus més elevats per a una durada fixa en comparacié amb el
tractament fins a la progressio i freqliencies d'administracié més baixes, i preus més baixos per a la via
oral en comparacio a altres vies d'administracid. El preu es va relacionar significativament amb la facilitat
d'us del farmac, l'impacte en I'autonomia del pacient i I'existéncia de recomanacions d'experts. L'analisi

completa i les conclusions es poden veure en un article enviat (en revisid) el juliol de 2023.

Com a conclusid general de la recerca, la implementaciéd de metodologies d'analisi de decisions amb
criteris multiples per fixar els preus dels medicaments pot ajudar a prendre decisions de reemborsament

solides i sostenibles per a nous farmacs onco-hematologics.

Resumen

La preocupacion por el aumento de los costes de adquisicidon de la innovacion oncoldgica y hematoldgica
en Europa estda creciendo a medida que los precios de los medicamentos contra el cancer son cada vez
mayores y pueden poner en peligro la sostenibilidad financiera de los sistemas sanitarios. Los modelos
adecuados para evaluar el valor de los farmacos son todavia un debate abierto e, incluso en paises con
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procesos de evaluacién de tecnologias médicas y medicamentos bien establecidos, aparentemente los

precios parecen no estar relacionados con el valor y los beneficios clinicos o sociales de éstos.

El objetivo general de esta Tesis Doctoral fue evaluar los precios de los medicamentos oncohematoldgicos
en el marco de una evaluacién estructurada de los pardmetros que miden su valor en el momento de la
decisién de reembolso en Espaiia, identificando asi los posibles determinantes del precio.

En primer lugar, debido a la heterogeneidad de las estrategias de evaluacion de fdrmacos en Europa, se
realizd un analisis sobre la adopcién y el uso de enfoques multicriterio para evaluar el valor de los
farmacos de 37 agencias europeas de evaluacion de tecnologias sanitarias (HTAb) mediante EVIDEM
(analisis de decisiones multicriterio) como marco de referencia. La principal conclusion de la investigacion
fue que el marco EVIDEM proporciona dimensiones de evaluacién contextual que ya utilizan algunas
agencias en Europa y que puede escalarse a otros organismos. La mayoria de las 37 agencias europeas

tienen margen para ampliar sus herramientas de evaluacidon contextual, especialmente cuando la

percepcion de la necesidad clinica y social requiere ser explicita para apoyar la decisién del pagador sobre
el precio y condiciones de reembolso. El andlisis completo y las conclusiones pueden verse en un articulo

publicado en agosto de 2021.

Posteriormente, se identificaron las 22 nuevas entidades quimicas con una primera autorizacién de la
Agencia Europea de Medicamentos (EMA) para una Unica indicacion oncohematoldgica entre enero de
2017 y diciembre de 2019, asi como las decisiones de precio (notificado) y reembolso del Ministerio de
Sanidad espafol. Se realizé un seguimiento a partir de las bases de datos disponibles publicamente y de
las resoluciones publicadas por el Ministerio hasta finales de octubre de 2022. A efectos de
estandarizacidén y comparacidn, se asigno un coste de tratamiento diario basado en los precios notificados
siguiendo la posologia recomendada por el resumen de las caracteristicas del producto para la posologia
de la indicacién estudiada. Cuando se fijo la duracion del tratamiento, se calculd el coste anualizado y a
los productos con decisién negativa se les asignd un precio cero. Para cada producto, se utilizé un conjunto
de 56 indicadores contextuales y no contextuales del marco EVIDEM para explorar la relacion entre
precios y criterios de valor de EVIDEM mediante analisis estadisticos univariantes. El estudio concluye que
los principales motores para fijar los precios de los medicamentos oncoldgicos en Espafia estan
relacionados con el hecho que el estandar de atencién sean tratamientos combinados, si se informa de
pacientes que tienen respuestas de larga duracidn, y para diversas caracteristicas del tratamiento: precios

mas elevados para una duracion fija en comparacion con el tratamiento hasta su progresién y frecuencias
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administracién mas bajas, y precios mas bajos para la via oral en comparacién con otras vias de
administracién. El precio se relaciond significativamente con la facilidad de uso del farmaco, el impacto
del tratamiento en la autonomia del paciente y la existencia de recomendaciones de expertos. El andlisis

completo y las conclusiones pueden verse en un articulo enviado (en revisidn) en julio de 2023.

Como conclusiéon general de la investigacion, la implementacidon de metodologias de andlisis de decisiones
con criterios multiples para fijar los precios de los medicamentos puede ayudar a tomar decisiones de

reembolso sdlidas y sostenibles para nuevos farmacos oncohematoldgicos.
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Chapter 1: Introduction

Context and justification on the project

Cancer and innovative onco-hematology treatments

Cancer is a serious, complex, and heterogeneous disease with multiple potential causes, clinical
manifestations, and severity often life-threatening. Cancer is very frequent, with an estimated prevalence
(excluding non-melanoma skin cancer) of 260,455 Spanish patients in 2020. The estimates also suggest a
sustained growing trend, with an 11% increase expected in 5 years, achieving 289,316 cancer cases in

Spain by 2025 [1].

All cancers have in common a process (oncogenesis) by which normal cells transform into cancerous cells,
leading to an increased and uncontrolled cellular proliferation that escapes from the endogenous
mechanisms for growth regulation. Oncogenesis may be due to a genetic and/or epigenetic alteration,
which through sustained or increased proliferative signaling pathways, increased angiogenesis, failure of
mechanisms to suppress tissular growth, resistance to mechanisms of programmed cell death, or
activated immortal replication and activating invasion, leads to progressive invasion of healthy tissues and

distant metastasis in the body [>-3].

The ideal goal for the treatment of cancer is to eradicate neoplastic cells from the body, and thus cure the
disease, but this is seldom feasible. Thus, treatments generally intend to reduce as much as possible the

tumoral burden, until the natural mechanisms of control can suppress the neoplastic growth [*].

During the last century, in addition to surgery and radiotherapy, approaches to reduce tumors have mostly
been based on the use of cytotoxic drugs. Cytotoxic chemotherapy uses products that interfere in the
replication cycle, induce toxic effects or attack cells during the replication cycle, taking advantage on the
differences in speed of replication between cancer cells and normal cells. Such drugs, however, are also
highly toxic on tissues with high turnover, such as blood, skin, and the digestive tract, which limits their

application and effectiveness [°].

In the past two decades, improvements in understanding the molecular basis of cancer and huge advances

in biotechnology have boosted the development of new successful approaches to treat cancer, such as

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 16



targeted therapies and immunotherapy. While the first may mechanistically address specific molecular
abnormalities underlying cancerous transformation and induce selective toxicity by recognizing molecular
changes in malignant cell surface, the latter are able to cancel some immunological evading mechanisms

of cancer cells, thus restoring the susceptibility of cancer to the patient’s anticancer mechanisms [°].

The upcoming of innovation has been substantial and provided clinical benefits, but also a shift in the
paradigms of therapeutics, with the rise of precision medicine. The availability of new drugs that are both
specific and precise has been paralleled by the development of biomarkers and diagnostic tests, aimed to
identify the presence of the target for a given drug in the patient’s tumor. As a result, the chances of
response of guided treatments in the selected population is improved, and so the benefit-risk balance

since the test-error approach is reduced [°-7].

Precision medicine is focusing the scope of applicability of new drugs, reducing the target population while
increasing the clinical effectiveness. Therefore, the classical approaches to value, that apply a population
perspective, are fragmented; individual drugs demonstrate results that were infrequent in the
chemotherapy era, are intended to small populations, and in that respect are deemed as orphan medicinal
drugs. The increase of innovation and the number of patients with precision approaches increases,

becoming a challenge to keep a wide vision of the therapeutic field [°].

Access conditions for new onco-hematology drugs
The pharmaceutical ‘innovation’ is considered one of the major cost drivers in the European healthcare
systems, even more relevant than demographics [?], while also being acknowledged as one of the main

contributors to the improvement of the population health status [°].

There is a growing concern in Europe about the cost escalation for oncological and hematologic innovation
as prices of new cancer drugs are high and sometimes unrelated to a similar level of improvement on
patients’ health outcomes. Besides, payers are also concerned about how high prices of new onco-

hematologic drugs may jeopardize the financial sustainability of healthcare systems [*°].

According to the most recent study from the Organization for Economic Co-operation and Development

(OECD) [*], pharmaceutical expenditure accounts for a percentage that ranges between 11.4% (UK) and
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19.1% (Spain) of total healthcare expenditure across the five largest European drug markets (France,
Germany, Italy, Spain, and the UK). As estimated by a recent study [*2-1%], the healthcare expenditures on
cancer in the European Union’s member states represented roughly 6% of total healthcare expenditures.
The steady increase of oncology costs is aligned with the disease increasing incidence, the progressive
reduction of mortality as well as high prices, in contrast with the less robust evidence data on outcomes
[**]. In fact, the increased rate of health spending on cancer in Europe has been faster than the increase
in cancer incidence during the last 20 years, representing €199 billion (including EU-27, Iceland, UK,
Norway, and Switzerland) in 2018. Similarly, the impact on the loss of productivity in those economies,
because of a decrease in working-age population’s mortality, has diminished while it is still unknown the

potential general productivity loss due to cancer morbidity [*°].

The increased budget burden observed in recent decades is mainly the effect of the expansion of multiple
new indications for more restricted population to be treated and the increasing trend of regulators to
consider new more population-targeted onco-hematologic drugs as orphan-like medicines [*°]. In fact,
around 40% of the new medicines authorized in Europe as orphan drugs are related to neoplastic
disorders. There is also an increasing trend to ease the patients access to products with high potential
clinical benefit that explains a rapid authorization process in earlier stages of its clinical development by
regulators when compared with non-neoplastic related disorders [*2]. Therefore, the provision of more
targeted treatments for cancer patients based on precision medicine has been quickly included into
regular clinical practice [*-28]. The research and development programs of the industry are shifting to R&D
platforms that facilitates the discovery treatments for rare and hard-to-treat illnesses, with unmet medical
needs that justify the request for early access to the innovation even when there is a lack of robust
evidence ['°]. Studies of authorization decisions [?°] estimated that 10 years ago only 35% of drugs with
oncologic indications showed robust data on survival, and no more than 10% showed improvements on
quality of life at the time of market authorization by the European Medicines Agency (EMA). After
monitoring post authorization real world evidence for 3,3 years, evidence of benefit on survival of those
authorized drugs was only observed in 7% of the cases and improvement on reported quality of life was

achieved in only 11% of them. A recent study [*!] confirms that the trend has consolidated, and current
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research and regulatory practice is biased towards earlier access at the expense of provision of robust

evidence to support regulatory decisions.

As seen, high unmet medical needs are a strong driver to promote early access to cancer medicines based
only on initial clinical data, that would imply the risk of opportunity costs at the expense of limiting the
access to more efficient drugs in other therapeutic areas. An early access to new drugs can qualify for
patients with life-threatening or debilitating diseases, with limited or no treatment options, and ominous
prognosis. In those situations, early access when basic positive risk-benefit assessment is concluded for
drugs requiring long developments can improve the return of investment of developers and serve social
demand for access to new treatments for these specific diseases. The social perception, patients’
pressure, and appetite from clinicians for early access to treatments for highly unmet needs also creates
the general perception of potential unjustified delays in the regulatory authorization and pricing
procedures. Recent evidence on access among European countries to 152 innovative medicines also
highlights the lack of access equity of new oncology and hematology drugs that become available in each
country (152 in Germany compared to 6 in Macedonia) and in availability rates (from 88% to 1%). A
significant difference is also seen in the time it took for patients in different countries to access innovative

therapies (e.g., 152 days in Germany vs 883 days in Romania) [*4].

The (EMA) set up the PRIME (PRlority MEdicines) program to accelerate the regulatory process of
medicinal products aimed to treat serious and life-threatening conditions with high unmet medical needs.
The program supports the development process of selected medicines that offer a therapeutic alternative
with significant advantages over existing treatments or medicines without current treatment options,
providing faster authorization pathways [?3]. PRIME supports the generation of robust data related to the
risk-benefits assessment of the selected drugs, accelerating applications’ assessment for medicine
approvals through early dialogue between patent holders and regulators. Besides the accelerated
regulatory procedures described, the European regulator is also increasing the percentage of
authorization of medicines with orphan and advanced therapies designations, as well as conditional and
exceptional authorizations [2*]. This trend confirms that when the drug can cover clinical unmet needs
with poor prognosis, the regulator tends to accept less and poorer evidence and include especial

approvals, such as conditional approval related to further assessments of adequate risk benefit rate in
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real world, after commercialization, or approval under exceptional circumstances when this may not be

achieved, to ensure an earlier access to market [*°].

As regulatory pathways also mean additional uncertainty about clinical benefits at the time of approval,
there is an open debate in Europe about how to balance optimal speed in access with robustness of
evidence on clinical benefits. Recent analysis of oncology medicines approved by the EMA from 2015 to
2020 [??] highlights that most new medicines received marketing authorization based on surrogate
outcomes, without evidence of improved overall survival (OS) or quality of life benefits. As a result of the
increasing focus on accelerating the access to onco-hematologic medicines, clinical trials in this
therapeutic area increasingly allow early interruption based on interim positive results. However, these
early trial interruptions overestimate clinical effects, especially when running non-blinded and
uncontrolled clinical trials resulting in an underestimation of long treatment effects, especially if the
number of events is small [%]. Additionally, a review of pivotal clinical trials (CTs) supporting the approval
of recent advanced therapy medicinal products (ATMPs) in the EU, mostly in the oncology area, highlights
that marketing authorizations were mainly based on small CTs, with single arm, without control group,
eventually compared to historical controls, and using surrogate outcomes as the primary endpoint [¥].
Similarly, recent evidence from EMA and FDA shows that ATMPs had fast track or orphan designation,
and/or non-standard marketing authorization pathways [?%]. Based on this evidence, there is an increasing
concern about the magnitude of the clinical benefit and if it compensates the added toxicities of newly

authorized products [*].

Recent literature [*] keeps insisting that the potential benefit of patients’ early access to new medicines
in areas of high unmet medical need, and based on initial data only, have relevant implications in terms
of medical and economic costs (opportunity costs of using alternative more efficient treatments available
for patients). Several initiatives have been developed in Europe to address these challenges of funding
premium priced products related to clear medical unmet needs but with limited evidence [*°]. To minimize
such opportunity costs derived from funding cancer drugs with very limited evidence at premium prices
1, new access management models have been implemented across Europe during the last decades [*!]

although the countries and drugs involved in these commercial agreements is still limited and lacking
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methodological harmonization to assess the actual clinical outcomes and other benefits on healthcare

systems [*2].

Price decisions for new onco-hematology drugs

The increase of prices of oncologic products has generated additional concerns from EU governments and
multilateral organizations, such as the World Health Organization (WHO) [*®], about the above-described
disconnection between price and clinical outcomes, as well as the general perception of “value” for the
healthcare system and society offered by new cancer products. High prices for medicines with frail
evidence may adversely affect the health status and financial wellbeing of patients and their families, the
equitable access to care for individuals, and the sustainability of health-care systems of countries.
Furthermore, it is widely acknowledged that setting up “fair prices” of new drugs while balancing
affordability and achieving the desirable incentives to invest in R&D of innovative oncology treatments is

extremely difficult [**].

The therapeutic benefit of a new drug compared to existing alternatives is normally at the center of any
value or “fair price” assessment process, and it determines if there is or not a therapeutic improvement
based on relevant evidence of superiority and a better risk-benefit profile compared to treatment
alternatives. The relative approach is associated to more favorable evaluations than the use of absolute
clinical outcomes and it is considered as a starting point for any subsequent multidimensional evaluations
[*°]. There is a consensus about assessing efficacy and safety based on net effects measured by the
magnitude of the clinical effect of the experimental treatment vs the control group to calculate differences
in absolute risk, for dichotomous parameters, or measuring the difference of the effects’ estimators in
each group, for continuous parameters. Measures such as the Number Needed to Treat (NNT) and
Number Needed to Harm (NNH) [*®], the Standardized Effect Sizes [*’], or the Minimally Important Change

[38], are commonly used to assess the clinical relevance of the experimental treatment.

Other dimensions to measure outcomes can be used to include subjective values of quality of life
associated with the different clinical states (the so-called “utility” measure that ranges from 0 - worst
status- to 1 — perfect health status-). Quality-adjusted life years (QALYs) or disability-adjusted life-years
(DALYs) are examples of commonly used measures of quality of life [*°]. More recently, other methods
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including multiple non-clinical dimensions in the evaluation of new drugs have been initially used by
regulators and reimbursement authorities in Europe. The Multiple Criteria Decision Analysis (MCDA), for
example, uses variables of a different nature (clinical, social, or economic) to synthesize relative weights

for each of those dimensions of the value [*].

Methods to set prices are increasingly expanding to the value-based pricing approach which is usually
focused on cost-effectiveness analysis [*-42-%]. The WHO identifies [*] the value-based pricing as an
approach that has the objective of setting prices for pharmaceutical products based on a measure of
“value”, that is obtained through a preference elicitation method, quantified using summary metrics such
QALYs or DALYs. To determine the price the value-based method usually constrains the value (and price)
to a willingness-to-pay threshold or budget that is explicit (e.g., the United Kingdom) or implicit (e.g.,
Australia); or a frontier for efficiency optimization (e.g., Germany) [*°]. Cancer drugs are normally
classified as innovation based on implicit clinical value through QALYS (e.g., UK, Australia, Sweden) or
using innovation scales (e.g., Canada, Japan, France, Germany, Austria, Italy) [**]. However, the amount,
type, and methodology to set the premium price for innovation is not normally veiled by the healthcare
authorities, while new cancer drugs are increasingly reimbursed at a higher price than the available

alternatives [*].

Beyond the general awareness among healthcare authorities to ensure “value for money”, or the link
between price and social or clinical value of the pharmaceutical innovation [*], the reimbursement
process and value assessment of drugs is still an open debate in Europe [*] and several new methods have
been developed to assess the value of drugs and set meaningful prices affordable to health-care systems
[*®]. However, there is neither a consensus nor a European harmonization related to drug-pricing systems
and based on a comparative international policy analysis, and value-based approaches to determine the

prices of innovative products are diverse [**].

Recent studies [*] show that even in countries with well-established technology assessment processes
(such as UK, Germany, France, and Switzerland), prices may still be considered as disconnected to value.
In fact, evidence shows minimal correlation between value assessment and list prices for new cancer
medicines in the USA [*°], while in countries where average treatment costs are lower than in the US, such

as France, Australia, or the UK (on average between 1.2 and 1.9 times lower), prices are only weakly
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associated with drug clinical benefits. These findings are consistent with the lack of significant associations
between monthly treatment costs and clinical benefit in US, UK, Australia, Germany, and Switzerland (only
significant in France), when the American Society of Clinical Oncology Value (ASCO-VF) and the European
Society for Medical Oncology Magnitude of Clinical Benefit Scale (ESMO-MCBS) scores were used to
measure clinical benefit of new cancer drugs for solid tumors with initial adult indication and recently
approved by the EMA and the Food and Drug Administration (FDA) [*!]. Recent evidence has been
published showing significant positive correlation between prices, mortality, and efficacy for cancer drugs,
although weaker than for non-cancer medicines [*?]. Similar results have been obtained in Italy [*%],
showing that the only statistically significant predictor of price for oncology products is the incremental
progression-free survival in trials, being this association only observed for confidential net prices (included

in non-disclosure contracts conditioning international reference pricing [>*]).

Besides clear lack of consistency between price and value, the literature remains inconclusive about the
factors that Health Technology Assessment Bodies (HTAb) are using to make their decisions on value and

how payers are deciding prices even when applying managed entry agreements (MEAs) [*°].

Multidimensional assessing models for new onco-hematology drugs

High prices of new oncology and hematology drugs is driving the political and academic debate towards
the economic sustainability of healthcare systems. Several countries have systematically included
economic evaluations to assess the incremental costs and benefits of new onco-hematology products [*].
This approach requires a clear definition of benefit, as highlighted by the European Commission in its
directions for the Horizon Europe contribution to Europe’s Beating Cancer Plan, that supports innovative
health technology assessment methods to support the better allocation of resources and ensure the
suitable access to “innovative, sustainable and high-quality healthcare” [*®]. Among those methods the
European Commission includes aspects to be included such as clinical effectiveness, cost-effectiveness,

ethical, or organizational aspects.

Recent research [®°] has been conducted to analyze the pricing processes of cancer medicines across
Europe to enhance the healthcare systems sustainability. Among several available tools the authors
highlight the use of minimum effectiveness criteria, MEAs, multi criteria decision analysis or
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differential/tiered pricing as the most common strategies to better balance the incremental benefits with
the incremental costs of new innovative therapies. A recent OECD report [°’] recommends the use of
MEAs to compensate for the uncertainty regarding the effectiveness and safety of new oncology
medicines in routine clinical care due to the immature data available when these new treatments are
launched. It also advocates for the use of MCDA as a methodology that provides a suitable ranking of
priorities among different treatment alternatives, simplifying complexity in the health policy decision-

making process.

New literature [*®] shows that MCDA - Evidence and Value Impact on Decision Making (EVIDEM)
framework provides a complete and suitable value assessment framework, including contextual
dimensions, and it has been progressively adopted by some (Health Technology Assessment Bodies) HTAb
in Europe, broadening the scope and approach of the more consolidated European network for Health

Technology Assessment (EUnetHTA)’s core model.

In Europe, EUnetHTA was set up to provide strategic guidance and policy orientation on the assessment
of health technologies (including drugs), by developing policy papers and discussing areas of potential
collaboration. During the last decade the network has focused the efforts on the development of common
methodologies, piloting and producing joint early dialogues and HTA joint assessment reports, as well as
developing and maintaining common tools [*°]. One of the most relevant tools developed by the network
is the HTA Core Model for Rapid Relative Effectiveness Assessment (REA) [*°]. The Model is a collaborative
methodological framework that enables standardized assessment reports across Europe. The framework
provides commonly relevant and transferable elements of information that brings a standardized
comparison of the drivers that lead pricing and reimbursement decisions among different European

countries.

EUnetHTA approach is based on technical aspects, and it is not able to provide directions to align decisions
with the ethical and social foundations of healthcare systems [®']. A more holistic approach to assess
medicines and vaccines is becoming common among healthcare authorities, especially when it comes to
assess the innovation in therapeutic areas such as oncology and rare diseases [®?]. EVIDEM [®] was
developed based on an analysis of the foundations of healthcare systems, becoming a reference for

multicriteria decision approaches in healthcare. It assumes that decision-makers are guided by a
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framework of multiple criteria rooted on the foundational bases of healthcare systems, including
healthcare ethics, evidenced-based medicine, health economics or health technology assessment
approaches. Legitimacy of public decisions can be also highlighted when a multicriteria analysis is in place.
EVIDEM reflective multicriteria aims to transform the vision of the value of healthcare interventions to be

more relevant and equitable. EVIDEM criteria partially overlap with EUnetHTA [Table 1].

Although multicriteria EVIDEM approach is now applied by several healthcare authorities [**], especially
when the social and medical perception of need requires a more holistic assessment framework to
support the payer’s decision, there is not a formal and systematic comparison of EUnetHTA and EVIDEM
methodological frameworks and whether HTAb are aligned with the EVIDEM methodology standards [®°].
Since EUnetHTA and EVIDEM frameworks differ in key criteria, it is relevant to investigate the degree of
compliance between the two methodological approaches to explore potential avenues of assessment
discrepancies. Despite the evidence that 37 European HTAb were using EUnetHTA-core framework criteria
to support decision making [*], it is unknown if these HTAb also comply with the wider EVIDEM

multicriteria approach [%9].

Table 1: EVIDEM and EUnetHTA criteria correspondence

EVIDEM DIMENSION EVIDEM CRITERIA EUnetHTA CRITERIA

NON-CONTEXTUAL CRITERIA

Disease severity * Effect of disease on life- | Methodology requirements for the
expectancy. clinical assessment compared to the
* Effect of disease on | HTA Core Model for REA - SEVERITY

morbidity (includes | DEFINITION.

disability and function).
e Effect of disease on

patients’ quality of life. Assessments include a description of
o FEffect of disease on | the health problem and current use of
caregivers’ quality of life. technology.
Size of affected population | =  Prevalence. Methodology requirements for the

clinical assessment compared to the
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Incidence.

HTA Core Model for REA -

POPULATION.

Assessments include a description of
the health problem and current use of
technology.

Unmet needs

Unmet needs in efficacy.
Unmet needs in safety.
Unmet needs in patient
reported outcomes.
Patient demand.

Assessments include a description of
the health problem and current use of
technology.

Evidence where systematic search
strategies are applied (HEALTH
PROBLEM - CURRENT TECHNOLOGY
USE).

Comparative effectiveness

Magnitude of health gain.
Percentage of the target

population expected to
achieve the anticipated
health gain.
Onset and duration of
health gain.

Sub-criteria for the
measure of efficacy specific
to the therapeutic area.

The comparator is supported by
evidence on its efficacy profile for the

respective clinical
indication/population.

Assessments analyze clinical
effectiveness / efficacy (added
therapeutic value).

Evidence where systematic search
strategies are applied (EFFICACY-

EFFECTIVENESS).

Comparative
safety/tolerability

Adverse events.
Serious adverse events.
Fatal adverse events.
Short-term safety.
Long-term safety.
Tolerability.

The comparator is supported by
evidence on its safety profile for the
respective clinical
indication/population.

Assessments analyze safety.
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Evidence where systematic search

strategies are applied (SAFETY).

Comparative patient-

perceived health

Improvement in health-
related quality of life.
Impact on autonomy.
Impact on dignity.
Convenience / ease of use /
mode &  setting of
administration.

QALYs applied.

Assessments analyze patient aspects.

Assessments include a separate ethical
analysis.

Evidence where
strategies are
ASPECTS).

systematic search
applied  (PATIENT

Type of preventive benefit

Eradication, prevention,
reduction in disease
transmission, reduction in
the prevalence of risk
factors).  Public health
perspective.

Not available.

Type of  therapeutic Symptom relief, prolonging | Assessments include a description of
benefit life, cure. the health problem and current use of

technology.
Comparative cost Net cost of intervention. Assessments analyze cost, budget
consequences — cost of Acquisition cost. impact, or include economic
intervention Implementation/ evaluation.

maintenance cost.

Comparative cost Impact on primary care | Assessments analyze cost, budget
consequences — other expenditures. impact, or include economic
medical costs Impact on hospital care | evaluation.

expenditures.
Impact on long-term care
expenditures.
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Comparative cost
consequences — non-
medical costs

Impact on productivity.

Financial impact on
patients.

Financial impact on
caregivers.

Costs to the wider social
care system.

Assessments analyze social aspects.

Quality of evidence

Validity  (study design,
agreement among studies).
Relevance (population,
disease stage, outcomes).
Completeness of reporting
(uncertainty, conflicting
results across studies,
limited number of studies).
Type of evidence.

Sources of evidence included as
relevant clinical evidence for the clinical
assessment (1- Randomized controlled;
2- Nonrandomized prospective; 3-
Other observational; 4-  Expert
Opinion).

Methodology requirements for the
clinical assessment compared to the
HTA Core Model for REA.

Formal tools or algorithms for evidence
grading applied.

The GRADE approach in routine use.

Plan for how evidence will be
synthesized (e.g., evidence tables,
meta-analysis, qualitative synthesis).

Standard forms or tables available for
evidence analysis and synthesis.

Evidence analysis include surrogate
endpoints, composite endpoints, PROs,
HRQoL measures, indirect
comparisons, meta-analysis, relevant
group sub-population, key deficiencies
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

in available data, transferability issues,
summary of findings.

Sources of evidence on the technology:
A. scientific journal publications, B. grey
literature (e.g., published reports), C.
unpublished data, D. register data, E.
administrative data, F. manufacturer
data.

Confidential data from manufacturers
accepted.

Expert consensus/clinical
practice guidelines

Current consensus of experts
on what constitutes state-of-
the-art practices (guidelines).

Not available.

CONTEXTUAL CRITERIA

Mandate and scope of the
healthcare system

Alignment  with
plans/systems.

healthcare

Circumstances where HTA reports are
provided.

Population priorities and
access

Current priorities of health
system (e.g., low
socioeconomic status;
specific age groups).
Special populations (e.g.,
ethnicity).

Remote communities.

Rare diseases.

Specific therapeutic areas.

Assessments analyze social aspects.

Common goal and specific
interests

Stakeholder pressures.
Stakeholders’ barriers.
Conflict of interest.

Assessments analyze social aspects.
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Environmental impact Environmental impact of | Not available.
production.
Environmental impact of
use.
Environmental impact of
implementation.
Environmental impact of
production.
Environmental impact of
use.
Environmental impact of
implementation.
System  capacity and Organizational Assessments include a separate ethical
appropriate use of requirements (e.g., | analysis.
intervention process, premises,
equipment).

Skill requirements.
Legislative requirements.
Surveillance requirements.
Risk of inappropriate use.
Institutional limitations to
uptake.

Assessments analyze legal aspects.

Assessments

aspects.

analyze organizational

Political/historical/cultural Political  priorities and | Assessments include a separate ethical
context context. analysis.

Cultural acceptability.

Precedence (congruence

with previous and future

decisions).

Impact on innovation &

research.

Impact on partnership &
collaboration among
healthcare stakeholders.

Drug Pricing model in Spain

Over the past few decades Spain has authorized and reimbursed multiple new oncology and hematology

drugs with a high level of uncertainty about the clinical, economic, or social benefit that these new
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medicines can provide [*7]. A recent study [%] establishes that 261 new oncology and hematology drugs
were authorized by the Spanish Agency of Medicines and Medical Devices (AEMPS) from January 2010 to
September 2022 and half of their indications were reimbursed during this period. These drugs were
normally considered innovative, so justifying high prices although their impact assessments were basically
based on surrogate endpoints in clinical trials (CTs), such as progression-free survival (PFS) or minimal
clinical benefit obtained in some CTs, and a lack of data on quality of life (QoL). The lack of robust evidence
to justify the benefits of these new drugs has opened the debate about opportunity costs [*°] in Spain of
investing excessive resources in therapies with low or uncertain benefits avoiding the investment in

alternative health interventions or pharmacotherapies with better outcomes and impacts.

In Spain, detailed information on how healthcare authorities define price and reimbursement conditions
of new drugs is not available, and lack of predictability potentially driving to inconsistency between value
and price has been described [>-"!]. The Royal Legislative Decree 1/2015 (RDL 1/2015) of the Law on
Guarantees and Rational Use of Medicines and Health Products [7?] lists only a restricted set of criteria to
be used by the Spanish National Health System (NHS) to establish prices of public funded medicines,
mainly: (1) severity of the disease, (2) the specific needs of certain groups of people, (3) the therapeutic
and social value of the medicine and incremental clinical benefit taking into account its cost-effectiveness,
(4) the budget impact for a rational use of public resources in the healthcare system, (5) the potential

access to lower-priced therapeutic alternatives, and (6) the innovation rate of the new medicine.

The reimbursement decision process starts after the European marketing authorization is formally
adopted by the AEMPS [”3]. Subsequently, a Therapeutic Positioning Report (TPR) is issued by REvalMed
network ["4] to inform about the added therapeutic value of the drug as compared to current therapeutic
alternatives. The TPR includes a therapeutic evaluation from the AEMPS, including ESMO-MCBS [’®] and
some of them also adding pharmacoeconomic analysis [”®]; although the full economic assessment is run
by the General Directorate for Common Portfolio of the NHS and Pharmacy Services (DGCCSF) and a final
technical revision is conducted by external experts and scientific societies appointed by the REvalMed
network [’’]. To note, no formal structures to assess the economic value of new therapies are in place
[78], although even the Spanish Constitution states that public resources allocations must be equitable and

efficient regarding healthcare related decisions [*°].

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 31



The TPR, along with the submission dossier filed by the marketing authorization holder and DGCCSF own
reports, are supposed to be the main sources for reimbursement decisions. The Inter-ministerial
Committee on Pricing of Medicines and Healthcare Products (CIPM) is the body responsible for the final
resolution of price and reimbursement conditions [3]. The CIPM decision is published as a listed price (not
net price) and it includes a motivation in general terms, which are based on the criteria listed in the RDL
1/2015, but the information provided by the Ministry of Health (MoH) is not detailed enough to know
how the value of the drug has been established. Additional reimbursement strategies are added to the
price policies to reduce the budget impact of reimbursing new innovative oncology and hematology drugs.
In Spain is increasing the use of risk sharing agreements, pay for performance payment schemes or

expenditure ceilings for high priced drugs [¥].

The historical and current legal and institutional framework in Spain requires the consideration of
efficiency and equity criteria when deciding public resources allocations. As described in the literature [3*]
pharmaceutical related laws and strategic plans have been including broader assessment requirements,
although at a slow and incomplete pace. The Medicines Law of 1990 and the National Health Service's
Strategic Plan of Pharmaceutical Policy approved in 2004 moved towards the use of the principle of
efficiency to decide on selective medicines reimbursement, although the later Law 29/2006 on
Guarantees and Rational Use of Medicines and Health Products avoided clear references to the use of
economic evaluation procedures in the pricing process. To note, the Order SCO/3422 on 2007 that revised
the basket of common services of the Spanish National Health Service (NHS) included a clear reference to
the efficiency principle when assessing “health techniques, technologies or procedures” [81]. Under the
pressure of the economic crisis in 2010, the Interterritorial Council of the NHS agreed to include measures
to strengthen the use of cost-effectiveness criteria in price and reimbursement decisions of new
medicines while reinforcing the role of regional and national HTAb as scientific advisors. The Royal Decree-
Law 9/2011 amended the Medicines Law to explicitly include therapeutic and social value of assessed
drugs as general criteria for public reimbursement. Additionally, the amendments also referred to the
need of the CIPM to consider evaluation reports on the Cost-Effectiveness of medicines and health
products. These requirements were confirmed by the Royal Decree-Law 16/2012, that also included the

need to provide a budget impact analysis for the consideration of the CIPM in the price and
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reimbursement decisions. To note, the law also mentioned the creation of an Advisory Committee on the
Pharmaceutical Provision of the NHS, created seven years later. As repeatedly highlighted by the Spanish
National Commission of Markets and Competition [82-83] and the Court of Auditors [3¥] there is a lack of
transparency in the procedures of price and reimbursement of medicines by the MoH and the CIPM, and
little or no extensive value assessment (including efficiency evaluation) has been used so far in the public

reimbursement process of medicines.

As seen, and unlike other countries, Spain has not an independent, professionalized, and centralized
coordinated assessment agency like NICE in UK, TLV in Sweden, HAS in France, IQWiG in Germany, CADTH
in Canada or PBAC in Australia, but multiple actors, such as the Ministry of Health, the AEMPS and the

regions are involved in a coordinated network of evaluators.

The European Pharmaceutical Strategy

The upcoming implementation of the new European pharmaceutical strategy proposes a scenario of
harmonization in the availability of medicines throughout Europe [®°]. The strategy recognises that new
medicinal products have high prices, but often also have an increasing uncertainty about their real-life
effectiveness. The strategy also expresses concern about the rise in pharmaceutical expending as a
growing part of healthcare budgets, and particularly on hospital spending that is increasing to already
represent 20-30% of overall hospital expenditure. Considering that costs may condition that medicines
are not always available, and the fact that there are still unmet medical needs, the strategy is explicit on
the need to monitor and moderate the growth of pharmaceutical expenditure by the European Health
Systems. In such context, high prices for innovative drugs and their overhead costs, which are generally
expected by companies as a part of the return of investment, may be revisited and questioned, and to
that purpose the strategy proposes to open political debates about the price of niche medicines and the

“fair return” of industry contributions to research.

About the process for setting prices and deciding reimbursement, the strategy points out that there is a
lack of transparency on the actual investment of companies (both for production costs and for R&D costs),
but also a high degree of redundance with unjustified divergence in the assessments of added value of
innovation by the evaluation bodies designed by the member states. National procedures may lead to
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long lasting negotiations with companies, that at the end of the process result in huge differences in access
to innovation across Europe. Such differences are particularly wide between countries with high income
and partially privatised healthcare models as compared to those with low income and universal public
coverage of the entire population. In any case, the result is heterogeneity and lack of consensus across

Europe with respect to the access to innovative medicines, and several areas for improvement.

Despite the call for cohesion to avoid inequity in access, the strategy recognises legitimate concerns about
the economic impact of innovation and confirms the exclusive competences of the member states
regarding price setting. Yet, the strategy proposes and encourages a fluent European coordination and

cooperation for the better decision making.

As a reflection, it is important to note that the access scenarios proposed by the strategy are focused on
medicines, while ignoring other inequities in health care that do also exist, and likely may have higher
impact on health outcomes. The strategy's focus on the procurement of medicines is only understood
from an industrial perspective, rather than a health perspective, it does not recognize the differences in
health care and financing models, and requires that the member states have to define the concept of
affordability and the level of prices we can assume, even though it implicitly forces to set cross-cutting
financial minimums intended for the acquisition of the same medicines in all countries. Together, both
concepts represent a certain contradiction: while emphasising the need for homogeneous access to
medicines throughout Europe, the role of national member states powers in terms of prices and financing
is unquestioned. Yet, the European proposal includes centralised access models, in particular joint finalist
funds raised between member states for certain situations, such as drugs for cancer, antimicrobials, and
rare diseases. Such models may be difficult to fit in the setting of very different health systems, gross

domestic product, and heterogeneous drug prices.

The HTA regulation to be deployed in January 2025 [%] captures the strategy’s proposals through a
permanent framework for joint work in technology assessment across Europe, with unification of
procedures, centralized joint clinical assessments, scientific consultations of access to joint medicines, and
tasks to harmonize the identification of emerging health technologies, as well as favouring other voluntary
cooperation mechanisms. The new regalement intends to replace the currently voluntary coordination

through the network of national authorities (HTA Network) and to collect the learnings form the Joint
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Actions EUnetHTA’s project, by defining a framework for permanent collaboration. The new framework
covers joint clinical assessments, joint scientific consultations, the identification of emerging health
technologies, and voluntary cooperation. This will require that every member state sets the structures
and mechanisms necessary to be represented in the joint technology assessments, and this likely may
favour and accelerate the creation of national HTA bodies in those countries that still do not have formal
structures. There is an increasing demand to set up a similar health technology agency in Spain, currently
not available, organized as a fully professionalized and independent entity aimed to appraise innovative
medicines and to produce health technology reports. Also, the expectation is that reports may be
underpinned on a broad assessment concept, that would keep the central pillars of efficacy, safety, and
clinical comparability, while adding other key dimensions such as efficiency or equity [¥’]. In fact, the
EUnetHTA Joint Action identified nine reference domains, four clinical (clinical context, characteristics of
the intervention, comparative safety, and comparative effectiveness) and five non-clinical (economic,
ethical, organizational, social, and legal domains) that should be considered in evaluations. The resulting
reports should then be (part of) the basis for national pricing and reimbursement decisions and contribute

to the centralized assessments at the European level.

Pricing of cancer drugs in Spain
In the last decade, around half of all pharmaceutical innovation has occurred in onco-haematology, which
as a therapeutic area has led globally both the incorporation of new chemical entities into the market, but

also has led a substantial part of the pharmaceutical expenditure growth [8].

Based on recent data released by the MoH in 2021 [*3], cancer drug costs represented 16,9% of the global
pharmaceutical Spanish public budget, and the cost of cancer drugs at hospital level grew by 105,9% since
2016. The huge budget impact of cancer drugs for the Spanish NHS is not accompanied by more clarity
about the value provided by innovative cancer drugs, nor using a methodology allowing to know and track
how value has been translated into “fair prices”. Only partial assessment of the link between clinical
benefits and prices has been recently conducted in Spain [®8], concluding that anti-cancer agents approved
and reimbursed in Spain between 2010 and 2022 demonstrated substantial clinical benefit (according to

ESMO-MCBS scores) compared to those that were not reimbursed, but the clinical benefit provided was
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often modest in terms of overall survival gain, and a high proportion of the reimbursed indications did not
meet a substantial clinical benefit threshold. Besides the lack of analysis of the consistency between the
magnitude of benefit on clinical outcomes and price, the evidence available for the Spanish drug
reimbursement context confirms the need to add additional dimensions to assess the added drug value,
such as the quality of clinical trials, selection of endpoints and comparators, patient reported outcomes,
pharmacoeconomic analysis, social value, or impact on the way healthcare is delivered (e.g., efficiency

gains) [®8].

The context of increasing authorization of new oncology and hematology therapies considered innovative
that are reimbursed at exponential high prices, along with the benefit uncertainty in terms of survival
gain, improvement of QoL or impact on the efficiency of healthcare delivery, is identified as a high risk for
the economic sustainability of the healthcare systems in Spain [®*]. While several authors have assessed
the link between clinical benefits and reimbursement decisions [%8-8%-°°], there is a general perception that
the procedures for pricing and decision making have room to improve transparency, as well as that the
criteria applied to quantify the added value and to support pricing and reimbursement decisions may be
too narrow, focused on a general clinical positioning and budgetary impact [#]. Thus, there are a lack of
information on the current procedures followed by the MoH and on whether the prices are capturing the

multidimensional value of new onco-hematologic drugs in Spain.

Hypothesis

e For onco-hematologic drugs authorized in Spain between 2017 and 2019, inclusive, the explicit criteria
for the evaluation of pharmacological innovation do not correlate with the price assigned, annual cost

of treatment, nor decision to reimburse by the NHS.
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Objectives

Primary objective

For onco-hematologic drugs authorized in Spain between 2017 and 2019, inclusive, to identify the
criteria commonly used in estimating the value of pharmacological innovation and in determining the
prices of innovative onco-hematologic drugs, in particular those related to safety, efficacy, or
efficiency as obtained in pivotal clinical trials, and additional aspects of therapeutic necessity,
adequacy of the treatment, or characteristics of the target population, and to apply these criteria to
the appraisal of the drugs, in order to analyze their association with the assigned prices and financing

decisions.

Secondary objectives

To describe the pricing and reimbursement decisions made regarding innovative onco-hematologic
products authorized in a period of 3 years in Spain.

To identify the criteria that are determinant of the price and/or the decision and reimbursement
conditions among those generally used in estimating the value of the pharmacological innovation.
To analyze the consistency of price decisions based on the criteria used to estimate the value of
pharmacological innovation, in terms of correlation and coherence.

To propose alternatives to current methodologies for determining the price and financing conditions
that reflect the clinical value of the drugs analyzed, which may be applied in a traceable and

predictable manner.
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Chapter 2: Concordance of EUnetHTA and MCDA-EVIDEM assessment
framework criteria

Abstract

Background

Heterogeneity in drug access throughout Europe may be influenced by differences in drug-assessment
strategies. The EUnetHTA’s assessment core model (EUnetHTA-core) and the EVIDEM’s multicriteria
framework are reference methodologies in this context, the latter including a wider compromise between
non-contextual and contextual criteria. Compliance of 37 European Health Technology Assessment bodies

(HTAb) with EUnetHTA-core has been reported, but the use of EVIDEM by this HTAb is still unknown.
Methods

To describe the uptake and use of multicriteria approaches to evaluate drug value by European HTAb
using EVIDEM as reference framework, a multicriteria framework was obtained based on EVIDEM model.
The criteria used for drug appraisal by HTAb was extracted from the EUnetHTA report, and completed
through search of websites, publications and HTAb reports. Use of EVIDEM assessment model in 37

European HTAb has been described semi-quantitatively and summarized using an alignment heatmap.
Results

Aligned, medium or misaligned profiles were seen for 24,3%, 51,4% and 24,3% of HTAb when matching
to EVIDEM dimensions and criteria was considered. HTAb with explicit responsibilities in providing specific

advice on reimbursement showed more aligned profiles on contextual and non-contextual dimensions.
Conclusions

EUnetHTA’s core model is limited in assessing medicines while EVIDEM’s framework provides contextual
dimension used by some HTAb in Europe that can be escalated to other agencies. Most of the 37 European
HTAb have room to broaden their contextual assessment tools, especially when social and medical

perception of need requires to be explicit to support payer’s decision on reimbursement.

Key words: Health Technology Assessment, Multicriteria Assessment Methods, Reimbursement Systems
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Introduction

One of the major cost drivers in the European healthcare systems is the pharmaceutical ‘innovation’; even
considered more relevant than demographics []. At the same time, it is also recognized as one of the

main contributors to the improvement of the population health status [?].

According to the most recent study from the OECD [3], pharmaceutical expenditure accounts for a
percentage that range between 11.4% (UK) and 19.1% (Spain) of total healthcare expenditure across the
five largest European drug markets (France, Germany, ltaly, Spain, and the UK). Specifically, the
oncological and hematological drugs are leading the budget impact related to pharmaceutical innovation.
The impact is driven by the expansion of multiple new indications normally based on a molecular
definition that restricts the population to be treated and the drug ends up being designated as orphan-
like medicines [*]. As estimated by a recent study [>-%], the healthcare expenditures on cancer in the
European Union member states represented roughly 6% of total healthcare expenditures. The steady
increase of oncology costs is aligned with the disease increasing incidence, the progressive reduction of

mortality as well as high prices, in contrast with the less robust evidence data on outcomes [’].

A recent study [°] estimated that 40% of the new orphan drugs authorized in Europe are related to rare
neoplastic disorders, and compared to non-oncologic indications, the authorization is received at more
advance stages of the clinical development and recognizing a higher potential clinical benefit. From 2009
to 2013, only 35% the 68 oncology indications approved by the EMA showed a significant prolongation of
survival and only 10% showed an improvement in quality of life at the time of market approval. The
magnitude of the benefit on overall survival ranged from 1.0 to 5.8 months (median 2.7 months). In the
subsequent post marketing period (3.3 years later) there was evidence for extension of life in 7% of the

previous authorizations and reported benefit on quality of life in 11% of the cases [?].

Occasionally, when the drug can cover clinical unmet needs with poor prognosis, the regulators trend to
accept less and poorer evidence and include especial approvals, such as conditional approval related to
further of adequate risk benefit rate in real world, after commercialization, or approval under exceptional
circumstances when this may not be achieved, to ensure an earlier access to market. As described recently
[°] the potential benefit of patients’ early access to new medicines in areas of high unmet medical need,
and based on initial data only, have relevant implications in terms of medical and economic costs
(opportunity costs of using alternative more efficient treatments available for patients). Several initiatives

have been developed in Europe to address these challenges of funding premium priced products related
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to clear medical unmet needs but with limited evidence [*°]. New access management models of these
drugs have been promoted across Europe recently, especially for advance therapies, orphan drugs and
medicines for cancer, and including innovative access schemes as value-based pricing, conditional
reimbursement schemes or risk sharing approaches [*!]. Despite the smooth increase of these new access
schemes, the number of outcome-based solutions is still very limited being the lack of a systematic and

harmonized value assessment methodology one of the main limitations [*?].

Beyond the general awareness among healthcare authorities to ensure “value for money”, or the link
between price and social or clinical value of the pharmaceutical innovation [*)], the reimbursement
process and value assessment of drugs is still an open debate in Europe [*]. Several methods have been
developed to assess the value of drugs and set meaningful prices affordable to health-care systems [*°].
These methods are normally based on the clinical benefits of the drugs and partially on value-based pricing
(e.g., cost-effectiveness analysis). However, there is neither a consensus nor a European harmonization
related to drug-pricing systems and, based on a comparative international policy analysis, value-based
approaches to determine the prices of innovative products are diverse [*¢]: including the implicit clinical
value of QALYS, mainly used in UK, Sweden or Australia, or the value classification based on innovation
scales (used in France, Italy, Germany, Austria, Canada or Japan) [*’]. Normally new drugs classified as an
innovative medicine are reimbursed at a higher price than the current therapeutic alternatives; although
the amount, type, and methodology to set the premium is normally veiled by the healthcare authorities
[18].

In Europe, the EUnetHTA was set up in 2006 and includes all EU Member States to provide strategic
guidance and policy orientation on the assessment of health technologies (including drugs), by developing
policy papers and discussing areas of potential collaboration. During the last decade the network has
focused the efforts on the development of common methodologies, piloting and producing joint early
dialogues and HTA joint assessment reports, as well as developing and maintaining common tools [*].
One of the most relevant tools developed by the network is the HTA Core Model for Rapid Relative
Effectiveness Assessment (REA) [%°]. The Model is a methodological framework for the collaborative
production and sharing of HTA information that defines the content elements to be considered in an HTA
and it enables standardized assessment reporting across Europe. Because of the objective of the
framework is to share commonly required elements of information, only information that is considered

both important and transferable is collected. The model brings a standardized framework that allows a
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common comparison of the drivers that lead pricing and reimbursement decisions among different

European authorities.

HTA Network approach is focused on technical aspects while methods to support alignment of decisions
with the compassionate impetus of healthcare systems is lacking [2}]. In many countries, healthcare
authorities are including a broader approach to assess the pharmaceutical products (especially in
therapeutic areas like oncology and rare diseases) [#]. EVIDEM [*3] was developed based on an analysis
of the foundations of healthcare systems, the reasoning underlying decisions and fair processes, and has
become a reference for multicriteria decision approaches in this setting. It includes the concept of
reflective multicriteria assuming decision-makers are guided by a generic interpretative frame rooted in
the baseline values of the healthcare systems, drawing on several domains of knowledge including
healthcare ethics, evidenced-based medicine, health economics or health technology assessment
approaches. A multicriteria analysis provides an effective approach to increase the legitimacy of decisions.
Beyond a tool, reflective multicriteria pioneered by EVIDEM is geared to transform the vision of the value
of healthcare interventions and how they might contribute to relevant, equitable and sustainable
healthcare systems. EVIDEM can be used to compare various healthcare interventions and prioritize its
implementation using a performance matrix underpinned in the several dimensions and criteria defined

by the framework [%2].

EVIDEM criteria overlap with EUnetHTA-core except for 4 non-contextual and 3 social criteria, which are
absent or partially included in the EUnetHTA framework. Inversely, 2 EUnetHTA criteria are absent in the

EVIDEM framework [Table 1].

Although multicriteria EVIDEM approach is now applied by several healthcare authorities [*], especially
when the social and medical perception of need requires a more holistic assessment framework to
support the payer’s decision, a formal and systematic comparison of EUnetHTA’s and EVIDEM’s
methodological frameworks and whether European HTAb are aligned with the EVIDEM methodology
standards is lacking [*°]. Since EUnetHTA and EVIDEM frameworks differ in a substantial number of criteria,
it is of interest to know the extent of compliance with EVIDEM framework of HTAs as an additional way
to explore potential reasons of assessment discrepancies. Despite the compliance of 37 European HTAb
with using the supportive criteria for decision making proposed in the EUnetHTA-core framework has
been previously reported [*°], whether these HTAb do also comply with the wider EVIDEM multicriteria is

unknown.

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 52



Thus, the main aim of this study is to describe the uptake and use of multicriteria approaches to appraise

drug value by 37 European HTAb, using EUnetHTA and EVIDEM as reference frameworks.

Methods

A quantitative validation of the degree of alignment with the EUnetHTA’s standard framework of 37
European HTAb from 28 countries was done, based on a previous qualitative analysis conducted by the
European Commission [%°] and an additional thorough search of websites, publications and reports of
HTAb. The criteria used for appraisal by the different HTAb were identified and classified, and the
matching with the criteria described in the EVIDEM methodological framework were described semi-

guantitatively using a heatmap of alignment.

The items reported included those criteria in the HTA Core Model, namely: REA of pharmaceuticals,
EUnetHTA methodological guidelines [*¢] and procedure descriptions [?’-28]. Also, criteria related to the
types of technologies assessed, the administrative level (national, regional, institutional) and the formal
background (legislation, formal agreement, internal guideline) of certain methodological requirements

were also used.

An updated version of EVIDEM framework (v.10) was analyzed in order to assess how the dimensions and
criteria included in the EUnetHTA methodological framework fitted within the EVIDEM’s methodological

framework.

The EVIDEM framework includes 13 non-contextual dimensions and 6 contextual dimensions [Table 1].
The non-contextual dimensions (EVIDEM core-model) include normative aspects combined with the
description of the technical knowledge available. Contextual dimensions tailor the framework to the

context of decision-making.

An HTAb heatmap was developed, where heatmap categories were generated for each EVIDEM's
dimension using as a source the mentioned criteria in the EUnetHTA’s report [%°], webs and reports
available from the different HTAb analyzed. The contribution (weight) of each mentioned criterion to the
final heatmap’s score by dimension was equal and proportioned to the number of criteria by dimension
described in Table 1. Only when the mentioned criteria were not fully aligned with the EVIDEM'’s criteria,

the mention was weighted by 50% of contribution:

Heat Score = [(3# criteria mentioned by dimension)/ (3# total criteria by dimension)] *100
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Descriptive statistics (mean, standard deviation, percentiles) were used to summarize the data and 95%
confidence interval for each dimension and HTAb, and conditional formatting was used to automatically
color code each cell using Microsoft Excel (Windows Office 365) so that graded colors were used with
green coding for highest alignment (100) and red for lowest alighnment (0). Values outside the interquartile
range were used to assess alighment with the EVIDEM’s model [?°]. HTAbs with and average heat score
above the 75" percentile was considered “Aligned” with the EVIDEM model, and those below 25"
percentile were considered “Misaligned”. The rest were classified as “Medium” in terms of EVIDEM

model’s alignment.

Results

Most of the non-contextual criteria of EVIDEM are overlapped with the core model of EUnetHTA, except
for the type of prevention benefits, non-medical comparative cost consequences, systematic use of expert
consensus and use of clinical guidelines to define state-of-the-art, which are not or partially included on
the EUnetHTA’s framework [Table 2]. Regarding contextual criteria, the assessment of the system capacity
and appropriate use of intervention is the most aligned criteria between both frameworks, followed by
the political/historical/cultural context assessment, the mandate and scope of the healthcare system, the
special population priorities, and equity on access criteria. Other social criteria (stakeholders
management, conflict of interest assessment or environmental impact assessment) are not reflected in
the EUnetHTA’s framework. A systematic general description of the assessed technology and the request
of clarification of the assessment process (guidelines and legislation) are key aspects considered by the

EUnetHTA analysis that are not explicitly included in the EVIDEM framework.

Most of the non-contextual dimensions (such as disease severity, size of affected population, unmet
needs, comparative effectiveness, comparative safety/tolerability or type of therapeutic benefit) show
consistently high rates among the HTAb (mean above 85% and standard deviation below 16%); other non-
contextual dimensions (type of preventive benefit, comparative non-medical costs, expert consensus) and
relevant contextual dimensions (such as population priorities, common goal, environmental impact,

system capacity or political/historical/cultural context) are systematically rated low.

All HTAb address consistently the health problem and current use of technology, technical characteristics,
clinical effectiveness, and safety criteria, which are included in the EUnetHTA core model. Choices on
comparator, methodology of comparison, endpoints and methods of evidence search and synthesis, are
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consistently aligned. On the contrary, non-clinical domains, assessment approaches, methodology,

modelling algorithms and data are consistently dis-aligned.

None of the local HTAb had high heat scores with regards to the use of contextual criteria [Table 2].
Considering alignment to EVIDEM-driven assessment framework, three patterns of HTAs emerged:

“Aligned”, “Medium” and “Misaligned” [Table 4].

9 agencies in Bulgary, Hungary, Italy, Malta, Slovakia, Spain, Sweden, and UK showed an “Aligned” profile
(average heat score above the 75 percentile) with a consistent alignment on non-contextual dimensions
and significantly high alignment scores on political/historical/cultural context, system capacity and

appropriate use of the intervention.

Most HTAb (19/37; 51%) showed a “Medium” alignment profile. Alignment rates for non-contextual
criteria were mainly high (e.g., patient perceived health and quality of evidence dimensions) in these
HTADb, and other contextual dimensions (such as the mandate and scope of the healthcare system, system
capacity and appropriate use of the intervention) were rated high. On the contrary, population priorities

and access dimension systematically rated below 50%, except for AEMPS.

In 9/37 (24%) HTAD the profile was considered “Misaligned”, with low scores on alignment (average score
below 25™ percentile) in dimensions such as patients perceived health methods, cost-consequence
analysis (cost of intervention and other medical costs) and quality of the evidence. Considering the non-
contextual perspective, the German G-BA and the NIPH in Norway show high scores focused and limited
to the technical comparison of alternatives (effectiveness, safety and quality of evidence assessment).
From the contextual perspective, all the HTAb of this group rated low on the mandate and scope of the
healthcare system, population priorities on access, system capacity, appropriate use of the interventions

and political/historical/cultural context.

HTAb with explicit responsibilities in providing specific advice on pricing and reimbursement (normally
regional agencies in countries with more than one HTAb in place, such as Belgian KCE, German IQWIG,
Irish HIQA, Italian UCSC, Portuguese INFARMA, Slovakian UHIF, Spanish SESCS or Swedish SBU) showed

higher and similar scores on contextual and non-contextual dimensions.
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Discussion and conclusions

The alignment between EVIDEM and EUnetHTA methodological frameworks is consistently high,
especially when assessing domains related to health problem description, current use of the technology,
technical characteristics, clinical effectiveness, and safety. However, non-contextual dimensions of the

EVIDEM framework and the EUnetHTA core model are consistently misaligned.

The main EUnetHTA core model criteria, such as clinical effectiveness, safety conditions, health problem
description and current use of technology; are consistently addressed by all HTAb. As previously reported
[*°] the institutions go only partially beyond these criteria, and it is normally dependent on the topic of
assessment. For those European HTAb directly advising on price and reimbursement decisions, the
reported criteria used to support their decisions show a more balanced alignment between both
methodological approaches. That conclusion could explain why in many cases, the subnational HTAb in
those countries with multiple agencies, are the ones showing a balanced profile among contextual and

non-contextual dimensions.

EVIDEM provides a generic interpretive frame (MCDA — Multi-Criteria Decision Analysis — reflective grid)
that can be used to elicit individual values and facilitate deliberations through a common structure that
includes interpretive scores (quantitative criteria), qualitative impacts (qualitative criteria) as well as
narrative comments (all criteria) [%}]. EVIDEM framework was designed to minimize the limitations of the
deliberation process by ensuring that: generic assessment criteria (either quantitative or qualitative) are
included; evidence relevant to each criterion is made available through an efficient synthesis
methodology; and face validity is checked at each step of the process (weights, scores and corresponding
narratives, aggregated measures). EVIDEM framework is sufficiently flexible to be adapted to the local
assessment context, although it also requires consistency in the identification of a set of criteria, scoring

scale and weights when assessing a broad range of competing interventions in a specific local context [3!-

32] .

A holistic approach is required to consistently assess the social and medical needs to support payer’s
decision on prices and reimbursement conditions of certain drugs, such as disruptive innovations or

orphan drugs, broadening the need of using EVIDEM-like contextual assessment tools by European HTAD.
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Tables and figures

Table 1: EVIDEM and EUnetHTA criteria correspondence

EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

NON-CONTEXTUAL CRITERIA

Disease severity

Effect of disease on life-
expectancy.

Effect of disease on morbidity
(includes disability and function).
Effect of disease on patients’
quality of life.

Effect of disease on caregivers’

quality of life.

Methodology requirements for
the clinical assessment compared
to the HTA Core Model for REA -
SEVERITY DEFINITION.

Assessments include a description
of the health problem and current
use of technology.

Size of affected population

Prevalence.
Incidence.

Methodology requirements for
the clinical assessment compared
to the HTA Core Model for REA —
POPULATION.

Assessments include a description
of the health problem and current
use of technology.

Unmet needs

Unmet needs in efficacy.

Unmet needs in safety.

Unmet needs in patient reported
outcomes.

Patient demand.

Assessments include a description
of the health problem and current
use of technology.

Evidence where systematic search
strategies are applied (HEALTH
PROBLEM - CURRENT
TECHNOLOGY USE).

Comparative effectiveness

Magnitude of health gain.
Percentage of the target
population expected to achieve
the anticipated health gain.
Onset and duration of health
gain.

Sub-criteria for the measure of
efficacy  specific to the
therapeutic area.

The comparator is supported by
evidence on its efficacy profile for

the respective clinical
indication/population.
Assessments  analyze  clinical

effectiveness / efficacy (added
therapeutic value).

Evidence where systematic search
strategies are applied (EFFICACY-
EFFECTIVENESS).

Adverse events.
Serious adverse events.

The comparator is supported by
evidence on its safety profile for
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Comparative
safety/tolerability

* Fatal adverse events.
e Short-term safety.

* Long-term safety.

* Tolerability.

the respective clinical
indication/population.

Assessments analyze safety.

Evidence where systematic search
strategies are applied (SAFETY).

perceived health

Comparative patient-

* Improvement in health-related
quality of life.

* Impact on autonomy.

* Impact on dignity.

e Convenience / ease of use /
mode & setting of
administration.

QALYs applied.

Assessments  analyze patient
aspects.

Assessments include a separate
ethical analysis.

Evidence where systematic search
strategies are applied (PATIENT
ASPECTS).

Type of preventive benefit

e Eradication, prevention,
reduction in disease
transmission, reduction in the
prevalence of risk factors). Public
health perspective.

Not available.

Type of therapeutic benefit

*  Symptom relief, prolonging life,
cure.

Assessments include a description
of the health problem and current
use of technology.

medical costs

*  Financial impact on caregivers
* Costs to the wider social care
system.

Comparative cost | * Net cost of intervention. Assessments analyze cost, budget
consequences — cost of | ¢ Acquisition cost. impact, or include economic
intervention * Implementation/ maintenance | evaluation.

cost.
Comparative cost | * Impact on primary care | Assessments analyze cost, budget
consequences — other expenditures. impact, or include economic
medical costs * Impact on hospital care | evaluation.

expenditures.

* Impact on long-term care

expenditures.
Comparative cost | * Impact on productivity. Assessments  analyze  social
consequences — non- | ¢ Financial impact on patients. aspects.

Quality of evidence

»  Validity (study design, agreement
among studies).

Sources of evidence included as
relevant clinical evidence for the
clinical assessment (1-
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EVIDEM DIMENSION

EVIDEM CRITERIA

EUnetHTA CRITERIA

Relevance (population, disease
stage, outcomes).

Completeness  of  reporting
(uncertainty, conflicting results
across studies, limited number of
studies).

Type of evidence.

randomized controlled; 2-
Nonrandomized prospective; 3-
Other observational; 4- Expert
Opinion).

Methodology requirements for
the clinical assessment compared
to the HTA Core Model for REA.

Formal tools or algorithms for
evidence grading applied.

The GRADE approach in routine
use.

Plan for how evidence will be
synthesized (e.g., evidence tables,
meta-analysis, qualitative
synthesis).

Standard forms or tables available
for evidence analysis and
synthesis.

Evidence analysis include
surrogate endpoints, composite
endpoints, PROs, HRQoL
measures, indirect comparisons,
meta-analysis, relevant group
sub-population, key deficiencies
in available data, transferability
issues, summary of findings.

Sources of evidence on the
technology: A. scientific journal
publications, B. grey literature
(e.g., published reports), C.
unpublished data, D. register data,
E. administrative  data, F.
manufacturer data.

Confidential data from

manufacturers accepted.

Expert consensus/clinical
practice guidelines

Current consensus of experts on

what

constitutes state-of-the-art

practices (guidelines).

Not available.
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production.

Environmental impact of use.
Environmental impact of
implementation.
Environmental
production.
Environmental impact of use.
Environmental impact of
implementation.

impact of

EVIDEM DIMENSION EVIDEM CRITERIA EUnetHTA CRITERIA
CONTEXTUAL CRITERIA
Mandate and scope of the | Alignment with healthcare | Circumstances where HTA reports
healthcare system plans/systems. are provided.
Population priorities and | * Current priorities of health | Assessments  analyze  social
access. system (e.g., low socioeconomic | aspects.
status; specific age groups).
e Special populations (e.g.,
ethnicity).
* Remote communities.
* Rare diseases.
*  Specific therapeutic areas.
Common goal and specific | = Stakeholder pressures. Assessments  analyze  social
interests * Stakeholders’ barriers. aspects.
*  Conflict of interest.
Environmental impact *  Environmental impact of | Not available.

System capacity  and
appropriate use of
intervention

Organizational
(e.g., process,
equipment).

Skill requirements.
Legislative requirements.
Surveillance requirements.

Risk of inappropriate use.
Institutional limitations  to
uptake.

requirements
premises,

Assessments include a separate

ethical analysis.

Assessments analyze legal
aspects.

Assessments analyze

organizational aspects.

Political/historical/cultural
context

Political priorities and context.
Cultural acceptability.
Precedence (congruence with
previous and future decisions).
Impact on innovation & research.
Impact on partnership &
collaboration among healthcare
stakeholders.

Assessments include a separate
ethical analysis.
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Table 3: EVIDEM heat score by dimension

healthcare system

Criteria Mean | Standard | Low Upper 25th 75th

Deviation | 95% CL | 95% CL | Percentile | Percentile
Mean Mean

Disease severity 87.2 17.3 50.0 100.0 75.0 100.0

Size of affected population 88.5 | 16.2 50.0 100.0 75.0 100.0

Unmet needs 95.9 | 12,5 50.0 100.0 100.0 100.0

Comparative effectiveness 995 |27 83.3 100.0 100.0 100.0

Comparative safety/tolerability | 92.8 | 14.5 50.0 100.0 100.0 100.0

Comparative patient-perceived | 51.7 | 21.9 12.5 100.0 37.5 62.5

health / PRO

Type of preventive benefit 0.0 0.0 0.0 0.0 0.0 0.0

Type of therapeutic benefit 94.6 | 15.7 50.0 100.0 100.0 100.0

Comparative— cost of | 74.3 32.5 0.0 100.0 50.0 100.0

intervention

Comparative — other medical | 74.3 | 32.5 0.0 100.0 50.0 100.0

costs

Comparative — non-medical | 6.8 5.3 0.0 20.0 0.0 10.0

costs

Quality of evidence 64.0 | 23.4 22.2 100.0 44.4 83.3

Expert consensus/clinical | 0.0 0.0 0.0 0.0 0.0 0.0

practice guidelines

Contextual criteria 0.0 0.0 0.0 0.0 0.0 0.0

Mandate and scope of the |51.1 | 13.9 30.0 60.0 30.0 60.0
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Criteria Mean | Standard | Low Upper 25th 75th

Deviation | 95% CL | 95% CL | Percentile | Percentile
Mean Mean

Population priorities and access | 23.5 | 14.4 0.0 60.0 30.0 30.0

Common goal and specific | 7.8 5.8 0.0 20.0 0.0 10.0

interests

Environmental impact 0.0 0.0 0.0 0.0 0.0 0.0

System capacity & appropriate | 25.9 16.3 0.0 53.3 13.3 40.0

use of intervention

Political/historical/cultural 19.5 17.6 0.0 60.0 0.0 30.0

context

GLOBAL 47.9 5.8 31.2 60.5 44.7 51.25
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Table 4: EVIDEM heat score by HTAb

HTAb Mean Standard | Low Upper Degree of
Deviation | 95% CL | 95% CL | Alignment with
Mean Mean EVIDEM model

HVB 46.4 44.3 26.5 66.3 Medium

LBI 43.0 37.8 26.0 60.0 Misaligned
KCE 50.9 40.2 329 69.0 Medium
INAMI 48.8 39.0 31.2 66.3 Medium
NCPHA 52.4 421 335 71.3 Aligned

AAZ 48.3 40.0 30.3 66.2 Medium
SUKL 43.3 44.0 23.5 63.0 Misaligned
UoT 47.8 46.8 26.7 68.8 Medium
FIMEA 50.0 40.2 31.9 68.1 Medium

HAS 49.3 39.2 31.6 66.9 Medium
G-BA 31.2 36.8 14.6 47.7 Misaligned
IQWIG 49.0 44.0 29.2 68.8 Medium
OGYEI 55.9 43.3 36.4 75.4 Aligned

HIQA 50.1 40.5 31.9 68.3 Medium
NCPE 44.7 45.0 24.4 64.9 Misaligned
AIFA 44.7 44.5 24.7 64.7 Medium

RER 36.2 45.1 15.9 56.5 Misaligned
ucsc 53.3 42.6 34.2 72.5 Aligned

NVD 41.9 39.5 24.2 59.7 Misaligned
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HTAb Mean Standard | Low Upper Degree of
Deviation | 95% CL | 95% CL | Alignment with
Mean Mean EVIDEM model

MOH 52.1 42.3 33.1 71.1 Misaligned
ZIN 49.3 38.9 31.9 66.8 Medium
AOTMIT 47.0 41.0 28.6 65.5 Medium
INFARMED | 45.3 35.0 29.5 61.0 Medium
MOH 344 44.1 14.6 54.2 Aligned

UHIF 53.9 41.4 35.3 72.5 Aligned
JAZMP 43.1 38.3 25.9 60.3 Misaligned
AEMPS 52.5 38.4 35.2 69.7 Aligned
AETSA 49.8 38.9 324 67.3 Medium
SESCS 60.5 43.2 41.1 80.0 Aligned
AQUAS 51.3 42.5 32.1 70.4 Medium

SBU 53.0 40.9 34.6 71.4 Aligned

TLV 46.4 45.2 26.1 66.7 Medium

NICE 49.2 42.6 30.0 68.3 Medium

SMC 52.4 44.8 32.3 72.5 Aligned
AWTTC 50.6 44.3 30.7 70.5 Medium
NIPH 42.3 36.5 25.9 58.8 Misaligned
NOMA 51.2 44.6 31.2 71.2 Medium
GLOBAL 47.9 5.8 46.0 49.7 Medium
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Figure 1: EVIDEM alignment score by dimension
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Chapter 3: Onco-hematologic products price analysis

Abstract

Background

Even using well-stablished technology assessment processes, the basis of the decisions on drug price and
reimbursement are sometimes perceived as poorly informed, and sometimes may be seen as
disconnected to value. The literature remains inconclusive about how HTAb should report the
determinants of their decisions. This study evaluates the relationship between oncology and hematology

drug list prices and structured value parameters at the time of reimbursement decision in Spain.
Methods

The study included all new onco-hematological products (22) with a first indication authorized between
January 2017 and December 2019 in Spain, and pricing decisions published until October 2022. For each
product 56 contextual and non-contextual indicators reflecting the structured multiple criteria decision
analysis (MCDA) - EVIDEM framework were measured. The relationship between prices and the MCDA-

EVIDEM framework was explored using univariate statistical analyses.
Results

Higher prices were observed when the standard of care included combinations, if there were references
to long-lasting responses, for fixed duration of treatment as compared to treatment until progression and
for lower frequencies of administration; lower prices for oral route as compared to other routes of
administration. Statistically significant associations were observed between prices and the median
duration of treatment, the impact on patient’s autonomy, the easiness to use the drug, as well as the

recommendation of experts.

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 71



Conclusions

The study suggests that indicators related to the type of standard of care, references to long-lasting
responders, the convenience in the use of the drug and the impact of treatment on patient’s autonomy
as well as contextual indicators such as the existence of previous clinical consensus are drivers to set
oncology drug prices in Spain. The implementation of MCDA-EVIDEM methodologies may be useful to
capture the influence on pricing decisions of additional factors not included in legislation or consolidated
assessment frameworks such as European Network for Health Technology Assessment (EunetHTA) core
model. It may be opportune to consider this in the upcoming revision of the Spanish regulation for health

technology assessments and pricing and reimbursement procedures.
Keywords

Health Technology Assessment, Multicriteria Assessment Methods, Price and Reimbursement Systems,

Onco-Hematologic Prices, Value Assessment.

Background

Concerns about the increasing cost for oncological and hematologic innovation in Europe are growing as
prices of cancer drugs are high but not always related to a proportional improvement on patients’ health
status [!]. In Europe, the increase rate of health spending on cancer has been faster than the increase in
cancer incidence during the last 20 years. Similarly, the loss of productivity related to premature cancer

mortality has decreased, while productivity loss related to morbidity is still uncertain [2].

Progressively flexible regulatory criteria for authorization in the setting of precision medicine points the
focus of market access decision to the pricing and reimbursement process. Studies of authorization
decisions in Europe estimated that after monitoring post authorization real world evidence for 3,3 years,
benefits on survival of those authorized drugs were only observed in 7% of the cases, and improvement
on reported quality of life was achieved in only 11% of them [3]. A recent study [*] confirms that this trend
is consolidated, and regulatory practice is biased towards earlier access at the expense of production of
post-authorization robust evidence, especially when the drug covers clinical unmet needs in diseases with
poor prognosis [°]. Pricing and reimbursement decisions are tough when evidence is scarce and lacking
comparative data, risking opportunity costs [?]. In order to minimize those, new access management

models have been implemented across Europe during the last decades [’] although in a limited amount
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and with a lack of methodological harmonization [®]. The increase of prices of oncologic products has

generated additional international concerns [°] about the disconnection between price and value.

There is still an open debate in Europe about which are the adequate methods to assess the value of drugs
[1°]. Methods to set “fair prices” are generally focused on clinical benefits or expanded to the so-called
value-based pricing which is usually focused on cost-effectiveness analysis [1}-!2-13]. Cancer drugs are
normally classified as innovation based on implicit clinical value through QALYS (e.g., UK, Australia,
Sweden) or using innovation scales (e.g., Canada, Japan, France, Germany, Austria, Italy) [**]. However,
healthcare authorities do not normally unveil the details of the methodology applied to assess value, while

new cancer drugs are increasingly reimbursed at a higher price than the available alternatives [*].

Recent studies [**] show that even in countries with well-stablished technology assessment processes
(such as UK, Germany, France, and Switzerland), prices may still be considered as disconnected to value.
In fact, in countries such as France, Australia, or UK, prices are only weakly associated with drug clinical

benefits [17-18-29],

Besides lack of elements to check consistency between price and value, the literature remains
inconclusive about the factors that HTAb are using to make their decisions on value and how the payers
are deciding and reporting price decisions, especially when applying managed entry agreements [%].
Recent studies [*!] show that EVIDEM'’s framework provides a complete and suitable value assessment
framework, including contextual dimensions, and it has been progressively adopted by some HTAb in
Europe. Additionally, differences may exist in the concept of value between payers and patients: while
payers are generally focused on objective clinical outcomes to determine reimbursement conditions, the

importance of patient’s preferences is not clear [?2-2].

In Spain, the pricing and decision process starts after the European marketing authorization is formally
adopted by the AEMPS [?*]. Subsequently, a Therapeutic Positioning Report (TPR) is issued by REvalMed
network [*] to inform about the added therapeutic value of the drug as compared to current therapeutic
alternatives. The TPR includes a therapeutic evaluation from the AEMPS; an economic assessment from
the General Directorate for Common Portfolio of the NHS and Pharmacy Services (DGCCSF); and a final
technical revision by external experts and scientific societies appointed by the REvalMed network. The
TPR, together with the application dossier filed by the marketing authorization holder and DGCCSF own
reports, are supposed to be the main driver for reimbursement decisions. The Inter-ministerial Committee
on Pricing of Medicines and Healthcare Products (CIPM) is the body responsible for the final resolution of

price and reimbursement conditions [2°]. The CIPM decision is published as a listed price (not net price)
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and motivation in general terms, which are based on the criteria listed in the RDL 1/2015, but the
information provided by the Ministry of Health (MoH) is not detailed enough to know how the value of
the drug has been stablished. It has been questioned whether the Spanish pricing model is based only in
budgetary impact and lower European nominal price, without accounting contextual criteria and societal

needs.

In fact, detailed information on how Spanish healthcare authorities define price and reimbursement
conditions of new drugs is not available, and lack of predictability, potentially driving to inconsistency
between value and price has been alleged [*-%]. The Royal Legislative Decree 1/2015 (RDL 1/2015) of the
Law on Guarantees and Rational Use of Medicines and Health Products [*°] lists only a restricted set of

criteria to be used by the Spanish NHS to stablish prices of public funded medicines.

Based on recent data released by MoH [*°], 90% of assessed oncologic medicines in Spain are publicly
funded with a listed price 15 times higher than the average price of new non-cancer related drugs. By
2021, cancer drug costs represented 16,9% of the global pharmaceutical Spanish public budget, and the
cost of cancer drugs at hospital level grew by 105,9% since 2016. The main objective of this study was to
externally evaluate whether there is a relationship between the prices of oncology and hematology drugs
and the evidentiary and contextual information available at the time of reimbursement decision in Spain,
by applying a structured assessment of parameters measuring drug value, and to identify the most

relevant criteria related to price decisions made by health authorities.

Methods

All new chemical entities with a first EMA authorization for a single onco-hematologic indication between
January 2017 and December 2019 were identified, and price and reimbursement decisions of the Spanish
MoH, including the notified price and public funding authorization, were tracked based on the publicly
available database Bifimed [*!] and the resolutions published by the MoH until end of October 2022

(Appendix).

For standardization and comparison purposes, a daily treatment cost based on notified prices was
assigned following the Summary of Product Characteristics recommended posology for the studied
indication. When the treatment duration was fixed, cost was annualized. Products with a negative

decision were assigned a prize of zero; no other data imputation was applied.
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For each product, a set of indicators from the MCDA-EVIDEM framework was used. A literature review
was carried out to identify the indicators [32-33-34-35.36] for each MCDA-EVIDEM dimension (Table 2). The
inclusion criteria for the review were articles published from January 2017 to December 2021 that
included MCDA-EVIDEM related indicators to assess onco-hematologic drugs as well as country legislation
and HTAb official documents available in English or Spanish. The review did not include outdated
documents. The indicators for each product were extracted from available European Public Assessment
Report (EPAR), TPR [*7], European Society of Medical Oncology-Magnitude of Clinical Benefit Scale (ESMO-
MCBS) evaluations [*¥], National Institute for Health and Care Excellence (NICE) economic assessments [*]
and freely available information from national and regional healthcare authorities [*°]. The indicators were
informed by a stepwise approach including two independent reviewers for each product and
discrepancies were resolved through discussion. Public notified reimbursed prices per product (expressed

as annual cost per treatment) were also included.

Continuous variables for each MCDA-EVIDEM dimensions’ indicators were expressed as mean + standard

deviation, and categorical variables were expressed as percentage.

To evaluate the relation between oncology and hematology treatment prices and MCDA-EVIDEM
indicators at the time of reimbursement decision, univariate analyses were performed. For correlation
analyses, categories were normalized, and summaries calculated by dimension; prices were categorized
by terciles where required. To compare variables, the non-parametric Mann-Whitney test was used for
continuous variables and the Fisher exact test for categorical variables. Spearman’s coefficients and 95%
confidence intervals were calculated to assess correlations. The statistical significance was set at 5% two-
tailed. The analysis was deemed exploratory, and thus no measures to account for multiplicity were

applied.

Results

From January 2017 to December 2019, 24 oncological new chemical entities were granted a first indication
marketing authorization in Europe. One product was excluded due to conflict of interest of the team, and
an adjuvant product for photodynamic therapy was deemed as not suitable for the exercise [*!] (Figurel).
Eventually, 22 products were analyzed, aimed to treat 11 different tumors. By October 2022, pricing and
reimbursement had been granted for 18 products and denied to 4 products (Table 1). Most frequent
indications were breast and lung cancer and 9 drugs had orphan designation (Table 1). Only 2 products

had no therapeutic alternatives (in lung and agnostic indications) and roughly half of the products had
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targeted therapies as alternative options. Likewise, half of the treatments had impact on patients’
autonomy (long intravenous administration, daycare admission), mostly in acute leukemia, lymphomas,
melanoma, and neuroblastoma. Products for the treatment of melanoma, breast, neuroblastoma, and
agnostic indications showed longer Progression Free Survival - PFS (observed and compared to control)
over the median (14 months) and better Overall Survival (OS) versus control was seen for products to
treat leukemia and neuroblastoma. Most of the products were aimed to non-curative settings (19/22),
with a moderate MCBS score (13/22 products under the score of 4) and low quality of evidence (17/22
products under a JADAD score of 3). Most did not require new healthcare service delivery routes (14/22)
and were administered orally (15/22). Many had an Incremental Cost-Effectiveness Ratio (ICER) over the
NICE threshold and were included in the NICE Cancer Drugs Fund (16/22), and most were related to
cancers included in a National or Regional Health Plans (18/22). More than half of the products (12/22)
were explicitly recommended by experts’ consensus or included in clinical practice guidelines while 4/22

products were explicitly not recommended (Table 2).

The univariate analysis (Table 3 and Table 4) showed significantly higher listed prices when the standard
of care was combined treatments, if long-lasting responders were reported, and for several characteristics
of the treatment: higher prices for fixed duration as compared to treatment until progression and lower
frequencies of administration, and lower prices for oral route as compared to other routes of
administration. There were significant correlations between price and the easiness of use of the drug, the
impact of treatment on patient’s autonomy, and the existence of recommendations by experts. Regarding
summaries by dimensions, the only association to price values was observed for the “expert

consensus/clinical practice guidelines recommendations” dimension, that contained a single item.

Discussion

Our findings suggest that the initial price of oncology and hematology products tends to be influenced
(higher prices) only by few variables: the type of standard of care, the reporting of long-lasting responders,
the convenience of use of drugs, the impact on patient’s autonomy, a limited duration of the treatment,
as well as contextual indicators such as the existence of previous clinical consensus. None of the individual
items for comparative efficacy, safety or quality of life reached significance for price correlation. Attempts
to summarize values by dimensions, as compared to description of individual items, did not improve
explanation of price differences. However, the lack of standardized metrics and harmonized

interpretation of contextual indicators limits the interpretation of the results.
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The limitations to move forward with more transparent and standardized drug pricing processes is mainly
the lack of shared convention about the definition of “price” as an expression of “value” [*!]. For example,
concepts such as quality-adjusted life-years (to standardize health gains) are not capturing the social
perception of health benefit when life expectancy of diseases differ [*3]. Additionally, price setting
processes are conditioned by available and previous therapeutic alternatives, influencing prices of
pharmaceutical innovation based on historical inertias and baseline costs of the disease for the system
[**]. Additionally, dose, posology, or treatment duration, add complexity to direct comparison of value-

based prices of new drugs.

There is a diversity of standardized clinical outcomes (overall survival, progression free survival, quality of
life, and safety) that medical societies and European healthcare authorities ¥ are using to guide or define
reimbursement conditions of oncology drugs [*]. Other reports [18-19-20-21.22.46] gyggest that perceived
additional therapeutic benefits based on weak variables (such as response rates) or perception of severity
(when this is measured) may be driving oncology drug prices. In our data, these clinical variables as well
as “hard” variables such as overall survival were not good pricing predictors. However, we observed higher
prices for products reporting references to long-lasting responders. Furthermore, our research also shows
that other intermediate indicators such PFS, generally accepted as indicators of the capacity of a drug to
cure or alter the natural history of the disease [*’], were not strong predictors of prices either. The lack of
consistent evidence based on long-term efficacy data, or on relative efficacy data of new drugs versus
frequently used drugs at the time of price negotiations, does not seem to penalty the price and
reimbursement decisions in Spain. The study also suggests the influence of contextual indicators, such

as the existence of expert consensus and the impact of the route of administration to patients, in setting

prices.

Several limitations of the study should be considered. Firstly, only few new oncology drugs authorized for
a first indication were analyzed. The influence that multiple indications may have in price negotiations
requires further analysis. Secondly, the value assessment was made by evaluators working in a context of
payers of healthcare services, so that may not fully reflect the perspectives of pricing and reimbursement
decision making. Third, we did not calculate summary indicators or overall scores for MCDA-EVIDEM, as
suggested by others[*], since the exercise was aimed to check whether a more transparent reporting of

the criteria used for decisions may help all stakeholders to predict the key determinants of value, to
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support both the expectations of manufacturers, the information to lay public and the consistency in
decision making by authorities. Finally, we did not do a systematic search of the literature using diversity
of databases to identify all potential studies analyzing the relationship between prices and the MCDA-
EVIDEM framework, and there is scarcity of references available on methods and definitions for data

extraction and analysis; we cannot exclude that our work may be influenced by publication biases.

Our work may provide a basis for some proposals in the context of upcoming regulations and changes in
the setting of Health Technology Assessments. The new European regulation [*®] states that inclusive joint
clinical assessments able to respond to all Member States’ requirements must be produced at the EU
level, ideally through consensus, and become part of multi-step national procedures. This new regulation
enhances in this way the relevance of multiple domains (clinical, social, or economic) of assessment in the
process of decision making by national price and reimbursement organisms, being EVIDEM a solid starting
point. In this view, further research is needed to standardize measures and determine the socially
acceptable weights among EVIDEM dimensions, as well as a set of financial factors by dimension. So far,
only very limited experiences [*] have been tested with this broader approach aimed to more transparent
and fair pricing, but still lacking solutions to tackle additional limitations such as a potential disincentive

effect on R&D efficiency discouraging future disruptive innovation.

Conclusions

Our exercise shows that, regardless the paucity of explicative criteria on the decisions, the use of an
standardized multidimensional framework allowed to identify that the listed prices of new cancer
products with a single first reimbursed indication in Spain are related to the type of standard of care,
references to long-lasting responses, the convenience of use of the drug and its impact on patient’s
autonomy, as well as contextual indicators such as the existence of previous clinical consensus. While
individual items are quite explanatory, grouping by the synthetic MCDA-EVIDEM dimensions does not

improve explicative value or information.

Based on our results and the lack of detailed information on how Spanish healthcare authorities define
price and reimbursement conditions of new onco-hematologic drugs, we propose that the
implementation of MCDA-EVIDEM methodologies may help to capture and report additional factors

generally not included in consolidated assessment frameworks, such as EunetHTA core model. It may be
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opportune to consider this in the upcoming revision of the Spanish regulation for health technology

assessments and pricing and reimbursement procedures [*°].

Tables and figures

Table 1: Price and funding decisions by October 2022 for oncological products with first regulatory

authorization* from January 2017 to December 2019.

Yearly
Time# to final| treatment

Date Date final P&R| Public |P&R decision | cost~ (public

Active principle Indication authorization decision funding (days) listing price)
Inotuzumab Acute lymphoblastic

o0zogamicin leukemia 21/07/2017 1/7/2019 yes 710 189,431.35 €

Dinutuximab beta |Neuroblastoma 06/09/2018 1/6/2022 yes 1,364 171,998.95 €
Squamous cell

Mogamulizumab |carcinoma 05/06/2019 1/7/2021 yes 757 160,158.35 €
Polatuzumab Acute myeloid|

vedotin leukemia 18/02/2020 1/9/2021 yes 561 139,200.05 €

Brigatinib Lung cancer 28/11/2019 1/5/2021 yes 520 109,781.05 €

Durvalumab Lung cancer 31/10/2018 1/1/2020 yes 427 98,550.00 €

Rucaparib Breast cancer 10/05/2019 1/1/2020 yes 236 91,129.55 €
Chronic myelogenous

Midostaurin leukemia 30/10/2017 1/4/2019 yes 518 86,997.75 €

Encorafenib Melanoma 04/10/2018 1/9/2019 yes 332 86,844.45 €

Binimetinib Melanoma 19/10/2018 1/9/2019 yes 317 86,844.45 €

Niraparib Ovarian cancer 08/03/2018 1/8/2019 yes 511 64,918.90 €

Lorlatinib Lung cancer 20/06/2019 1/2/2021 yes 592 63,630.45 €

Neratinib Breast cancer 07/01/2020 1/7/2022 no 906 61,320.00 €
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Yearly
Time# to final| treatment
Date Date final P&R| Public | P&R decision | cost~ (public
Active principle Indication authorization decision funding (days) listing price)
Ribociclib Breast cancer 04/09/2017 1/11/2017 yes 58 57,936.45 €
Tivozanib Renal cancer 09/04/2018 1/3/2019 yes 326 47,650.75 €
Abemaciclib Breast cancer 26/10/2018 1/5/2019 yes 187 46,668.90 €
Citarabine/ Acute myeloid
daunorubicin leukemia 19/12/2018 1/3/2022 yes 1.168 42,639.30 €
Gemtuzumab Acute myeloid
ozogamicin leukemia 25/05/2018 1/7/2019 yes 402 35,999.95 €
Dacomitinib Lung cancer 23/05/2019 1/8/2020 yes 436 32,850.00 €
Talazoparib Breast cancer 24/07/2019 1/8/2021 no 739 0.00 €
Acute myeloid|
Gilteritinib leukemia 05/12/2019 1/6/2021 no 544 0.00 €
Larotrectinib Agnostic indication 21/11/2019 1/4/2022 no 862 0.00 €

* Cemiplimab was excluded because of conflict of interest; padeliporfin was excluded because the indication was as

an adjuvant for photodynamic therapy. ~ Cost calculated according to posology in the product information for the

studied indication and annualized where required if fixed maximum length of treatment. Costs of 0.00 € reflect

negative price and reimbursement decisions by October 2022.

# Time from the date of European Marketing Authorization until inclusion in the national reimbursement listing; since

negative decisions and successive resubmissions may occur until reimbursement is granted, it does not reflect the

length of pricing and reimbursement procedure.
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Table 2: Description of MCDA-EVIDEM dimensions and metrics.

Dimensions and indicators Metrics Mean (SD) or % (N)
Non contextual
Disease severity
Speed tumor growth Time of duplication (months) 13.64 (19.61) 20
% Metastasized Percentage of patients with metastasis at | 50% (40%) 22
diagnosis
Expected survival 5-years Percentage of patients with expected | 29% (25%) 22
survival 2 5 years
Physical function and general | Normalized Score of SF36 - EQ5D — EORTC | 62.41 (21.72) 12
health QLCor C30
Size of affected population
Prevalence Cases per 10.000 inhabitants 23.83(219.32) 22
Incidence New cases per 10.000 inhabitants and year | 27.06 (29.57) 22
Unmet needs
Treatment options Percentage  with/without  alternative | With: 90% 22
treatment options Without: 9%
Type of standard of care Chemotherapy:21% 22
Di 147
Percentage of chemotherapy / irected agents: 47%
immunotherapy / directed agents /surgery / | Combined:17%
radio/ combined /others / none Others: 4%
None: 9%
Comparative effectiveness
Progression free survival Months (median) during which patients 22
J f ( . ) . g P . 13.69(7.83)
have not experienced disease progression
Progression free survival vs | Difference in months (median) during which 22
control patients have not experienced disease | 6.73 (4.59)
progression vs control
Objective response rate | Percentage of patients that experience 0.55 (0.17) 19
(RECIST/MRD) complete response and partial response ’ ’
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Dimensions and indicators Metrics Mean (SD) or % (N)
Objective response rate | Difference in percentage of patients that
(RECIST/MRD) vs Control experience complete response and partial | 20% (14%) 14
response vs control
Complete response | Percentage o atients that experience 20
p p ge of p p 23% (27%)
(RECIST/MRD) complete response
Complete response | Difference in percentage of patients that 9% (13%) 15
(RECIST/MRD) vs control experience complete response vs control 0 0
Partial response (RECIST /MRD Percentage of patients that experience 18
p ( /MRD) ; ge of p P 33% (18%)
partial response
Partial response (RECIST /MRD) | Difference in percentage of patients that 10% (7%) 13
vs control experience partial response vs control T
Long responders Percentage of patients mentioned as long | Yes: 9% 22
responders No: 91%
Overall survival Months (median) of treatment randomized 15
25.61 (16.43)
to death
Overall survival vs control Difference in months (median) of treatment 12
. 9.23(13.25)
randomized to death vs control
Comparative safety and tolerability
Any adverse event Percentage of patients experiencing an 22
y ge of p P g 97% (6%)
adverse event
Any adverse event vs control difference in percentage o atients 16
y ffe nce p ge of p 5% (10%)
experiencing an adverse event vs control
Non-fatal serious adverse events | Percentage of patients experiencing an 16
f ge of p P g 57% (26%)
(>3) adverse event of grade 3 to 5
Non-fatal serious adverse events | Difference in percentage of patients 16
(>3) vs control experiencing an adverse event of grade 3 to | 15% (19%)
5 vs control
Fatal adverse events (Grade 5) Percentage of patients experiencing an 21
7% (7%)
adverse event of grade 5
Fatal adverse events (Grade 5) Difference in percentage of patients 16
experiencing an adverse event of grade 5 vs | 1% (5%)
control
Dosage adjustment due to | ppention (yes/no) of dosage adjustment due | Yes: 73% 22
adverse events to adverse effects No: 14%
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Dimensions and indicators Metrics Mean (SD) or % (N)
Not relevant: 13%
Treatment discontinuation due | Percentage of patients discontinuing 22
14% (10%)
to adverse events treatment due to adverse events
Treatment discontinuation due | Difference in percentage of patients 22
to adverse events vs control discontinuing treatment due to adverse | 8% (7%)
events vs control
Median duration of treatment Months (median) of duration of treatment 21.27 (24.54) 17
Other Indications  (patients | Number of potential patients for all 22
exposed) indications (exposed population as reported | 920.95 (665.65)
in EPAR)
Comparative patient-perceived health and patient-reported outcomes
Quality of Life Normalized score of quality-of-life scale 0.06 (0.22) 14
Impact on autonomy Mentioned (yes/no) disruption of daily | Ye€s:41% 22
activities due to delivering of treatment No: 59%
Frequency of treatment Once month: 4% 22
(administration) Twice month: 4%
Once week: 4%
Dose administration by unit of time Twice week: 0%
>Twice week: 9%
Once day: 48%
Twice day: 17%
Variable treatment guideline Mentioned (yes/no) treatment guideline’s | Yes: 13% 22
changes No: 68%
Time of treatment Fixed: 17% 22
Mentioned ixed/u to
. . (]f /up Up to progress: 50%
progression/variable) time of treatment
Other: 36.4%
Easy to use, mode and set of Oral: 68% 22
administration Mentioned (oral/injection/intrathecal) way o
o . Injection: 27%
of administration
Intrathecal: 4%
Combined chemotherapy Mentioned (with/without) combination with | With: 18% 22
chemotherapy Without: 81%
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Dimensions and indicators Metrics Mean (SD) or % (N)
Magnitude of therapeutic benefit (*)
Magnitude of clinical benefits 22
Scale of MCBS 3.14(0.77)
MCBS
Type of benefit
Curative/Non-Curative Mentioned (curative/non curative) clinical | Curative:18.2% 22
benefit Non-Curative:81.8%
Comparative cost consequences — cost of intervention
NICE ICER > threshold NA:4.5% 21
Mentioned (yes/no) NICE ICER > threshold
. . Yes: 72.7%
before any patient access scheme in place.
No: 22.7%
NICE cancer fund Mentioned (yes/no) inclusion as a NICE | Yes:36.4% 22
Cancer Fund’s Drug No: 63.6.7%
ICER (NICE value A monthly target therapy cost / A time to 18
( ) . v g . Py / . 52,363.9 (28,859.4)
disease progression as per NICE information
Comparative cost consequences — other medical costs
Cost treatment (procedures and | Yearly direct medical costs (€) excluding | NA: 50% 11
tests-physician visits- | purchasing costs of the technology (i)
e , . . . 0:45.5%
hospitalizations...) concomitant medications, ii) outpatient
visits, diagnostic/laboratory tests, | >0:4.5%
hospitalizations, and other monitoring costs
(including management AEs), and iii)
terminal care.
Comparative cost consequences — non-medical costs
Cost treatment Yearly cost of (€) treatment (based on 0
o . NA: 100%
notified prices)
Quality of evidence (**)
JADAD scale JADAD scale 2.50(1.40) 22
Expert consensus and clinical practice guidelines
Recommendation by experts . . Recommended: 17
Mentioned  (yes/no)  recommendation 24.0%
included in consensus available at the time o
f prici Not recommended:
of pricin
pricing 76.4%
Contextual
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Dimensions and indicators

Metrics

Mean (SD) or %

(N)

Mandate and scope of the health

care system

Included in National/Sub- | Type of cancer mentioned (yes/no) in | Included:81.8% 22
National Health Plan healthcare plans Not included: 18.2%
Population priorities and access
Preferences of the population as | Type of cancer mentioned (yes/no) in official | Identified: 18.2% 22
a need positions or documents from NGO’s and Not identified: 81,8%
Patient Advocacy Groups
Common goal and specific interests
Stakeholders”  expression of | Type of cancer mentioned (yes/no) in | Identified: 22.7% 22
interest and alignment societal sources (mass or digital media) Not identified: 77.3%
Environmental impact
Impact of the intervention on | Relevant environmental impact mentioned | Yes:21.1% 19
;/::Z;:tr;:nt - packaging, | (ves/no)in EPAR No: 78.9%
System capacity and appropriate use of intervention
Healthcare services delivery | Mentioned (yes/no) change in healthcare | Yes: 36.4% 22
change service delivery or inversion (e.g., new No: 63.6%
biomarkers) to deliver care
Political, historical, or cultural context
Societal acceptability of the | Type of cancer mentioned (yes/no) at legal | Identified:9.1% 22
decisions level or included in political statements

Not identified: 90.9%

(*) Non-curative indications range from 1 (lowest) to 5 (highest) benefit. Curative indications range from A to C [A

equalized to 5 and C to 1].

(**) JADAD scores range from 0 (lowest) to 5 (highest) quality of trials.
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Table 3: Description of the mean (SD) listed yearly prices of oncology drugs according to the values
MCDA categorical items.
Variables and values Mean SD Lower Upper
limit 95% CI limit 95% ClI
Alternative treatment options
with 78,800.06 € 52,983.23 € 55,308.61 € 131,783.30 €
without 49,275.00 € 69,685.37 € 18,378.24 € 80,171.76 €
Type of standard of care
Chemotherapy 68,353.67 € 66,410.51 € 38,908.90 € 97,798.44 €
Combined 143,946.84 € 43,194.75 € 124,795.36 € 163,098.32 €
Directed agents 59,858.69 € 29,376.64 € 46,833.81 € 72,883.56 €
None 49,275.00 € 69,685.37 € 18,378.24 € 80,171.76 €
Long responders
Not mentioned 60,764.84 € 29,538.65 € 47,668.13 € 73,861.54 €
Yes 98,389.07 € 16,110.32 € 91,246.16 € 105,531.99 €
NA 89,928.88 € 75,408.73 € 56,494.52 € 123,363.23 €
Dosage adjustment due to AEs active
No 86,236.67 € 80,786.88 € 50,417.77 € 122,055.56 €
Not Relevant 83,546.67 € 76,674.75 € 49,550.99 € 117,542.34 €
Yes 72,825.08 € 47,833.71€ 51,616.80 € 94,033.36 €
Impact of treatment on Autonomy
No 50,990.95 € 35,392.51 € 35,298.79 € 86,289.74 €
Yes 112,407.66 € 55,550.03 € 87,778.15 € 137,037.16 €
Interval of treatment administration
Daily 55,771.42 € 35,111.77 € 40,203.73 € 71,339.10 €
Weekly or less frequent 104,747.50 € 71,259.64 € 73,152.75 € 136,342.25 €
Variable treatment guideline
No 76,789.96 € 54,409.58 € 52,666.11 € 100,913.81 €
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Variables and values Mean SD Lower Upper
limit 95% CI limit 95% CI

Yes 74,671.70 € 55,243.71 € 50,178.01 € 99,165.38 €
Duration of treatment
Fixed schedule 110,623.33 € 56,319.09 € 85,652.85 € 135,593.82 €
Other 89,918.15 € 66,683.08 € 60,352.53 € 119,483.78 €
Up to progression 56,666.91 € 36,126.07 € 40,649.51 € 72,684.32 €
Easy to Use / Mode & Set of Administration
Injection 108,091.67 € 58.881.72 € 81.984.97 € 134.198.36 €
Intrathecal 189,430.00 € -€ -€ -€
Oral 55,771.42 € 35,111.77 € 40,203.73 € 71,339.10 €
Combined chemotherapy
With 108,549.34 € 59,703.00 € 82,078.51 € 135,020.17 €
Without 68,908.55 € 50,841.26 € 46,366.80 € 91,450.30 €
ESMO -MCBS setting Curative/Non-Curative
Curative 89,079.34 € 59,071.05 € 62,888.70 € 115,269.98 €
Non-Curative 73,235.22 € 53,406.60 € 49,556.06 € 96,914.38 €
ICER (> NICE threshold)
No 71,603.22 € 14,199.42 € 64,542.02 € 78,664.43 €
yes 82,283.45 € 59,142.59 € 52,872.53 € 111,694.36 €
ICER (NICE cancer fund)
no 81,547.28 € 62,812.10 € 53,697.95 € 109,396.60 €
yes 66,611.17 € 32,409.99 € 52,241.39 € 80,980.96 €
Recommendation by experts
NA 63,000.00 € 69,753.90 € 28,821.22 € 97,178.78 €
Not Recommended 35,209.46 € 26,193.69 € 22,374.79 € 48,044.14 €
Recommended 88,901.03 € 49,442.76 € 64,674.53 € 113,127.54 €

Included in National/Sub-National Health Plan
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Variables and values Mean SD Lower Upper
limit 95% CI limit 95% CI

Included 73,752.18 € 49,723.26 € 51,706.12 € 95,798.24 €
Not Included 86,753.01 € 75,706.10 € 53,186.81 € 120,319.22 €
Preferences of the population as a need?
Identified 110,990.61 € 45,170.96 € 90,962.93 € 201,953.55 €
Not identified 68,366.05 € 52,976.65 € 44,877.51 € 91,854.58 €
Stakeholders’ expression of interest & alignment
Identified 98,322.90 € 48,297.69 € 76,908.91 € 119,736.90 €
Not identified 69,584.52 € 54,346.47 € 45,488.64 € 93,680.39 €
Impact of the intervention on environment - packaging, production
NA 108,149.44 € 57,269.58 € 80,546.39 € 135,752.50 €
No 77,689.18 € 54,898.41 € 51,228.99 € 104,149.37 €
Yes 46,191.30 € 37,980.02 € 27,885.52 € 64,497.09 €
Healthcare services delivery change
No 69,930.29 € 48,388.88 € 48,475.86 € 91,384.71 €
Yes 86,940.90 € 63,093.87 € 58,966.65 € 114,915.16 €
Societal acceptability of the decisions
Identified 102,425.00 € 98,393.91 € 58,799.58 € 146,050.42 €
Not identified 73,485.06 € 50,562.17 € 51,067.05 € 95,903.07 €
All products
Yearly price 76,115.97 € 53,353.38 € 52,460.40 € 99,771.53 €

SD: standard deviation; 95% Cl: 95% Confidence interval; AEs: Adverse events; ESMO-MCBS: European Society of
Medical Oncology — Magnitude of Clinical Benefit Score; ICER: Incremental Cost- effectiveness ratio; NICE: National
Institute for Health and Care Excellence
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Table 4: Univariate analysis of the association between listed prices of oncology drugs and the dimensions

of MCDA and subitems within each dimension.

Dimensions and individual items N Correlation Lower 95% Upper 95% | p Value for
Estimate Confidence Confidence HO: Rho=0
Limit Limit
1. Disease severity 22 -0,29 -0,63 0,15 0,18
Speed tumor growth 20 -0.26 -0.61 0.18 0.23
% Metastasized 22 -0.23 -0.60 0.21 0.29
Expected survival 5-years 22 -0.37 -0.68 0.06 0.08
Overall Survival 20 0.09 -0.34 0.49 0.68
Physical function and general health 12 -0.11 -0.50 0.33 0.63
(SF36 - EQ5D - EORTC QLQ-C30)
2. Size of affected population 22 0,17 -0,27 0,55 0,44
Prevalence 22 0.23 -0.21 0.59 0.30
Incidence 22 0.16 -0.28 0.54 0.47
3. Unmet needs 22 0,05 -0,38 0,46 0,81
Treatment options 22 -0.07 -0.48 0.36 0.74
Type of standard of care 22 0.05 -0.38 0.46 0.81
4. Comparative effectiveness 22 0,15 -0,29 0,54 0,50
Progression Free Survival observed 22 -0.14 -0.53 0.30 0.53
observed
Progression Free Survival difference to 18 0.14 -0.30 0.53 0.52
control
Objective Response Rate (RECIST/MRD) 19 -0.35 -0.67 0.09 0.10
observed
Objective Response Rate (RECIST/MRD) 14 0.20 -0.24 0.57 0.37
difference to control
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Dimensions and individual items N Correlation Lower 95% Upper 95% | p Value for
Estimate Confidence Confidence HO: Rho=0
Limit Limit
Complete  response  (RECIST/MRD) 20 -0.01 -0.43 0.41 0.96
observed
Complete  response  (RECIST/MRD) 15 0.38 -0.04 0.69 0.07
difference to control
Partial response (RECIST /MRD) observed 18 -0.15 -0.54 0.29 0.49
Partial  response  (RECIST /MRD) 13 0.27 -0.17 0.62 0.22
difference to control
Long responders (Yes/no) 11 0.17 -0.27 0.55 0.44
Overall Survival observed 15 0.21 -0.23 0.58 0.33
Overall Survival difference to control 12 0.29 -0.15 0.63 0.18
5. Comparative safety/tolerability 22 -0,13 -0,53 0,30 0,55
Any Adverse Events observed 22 -0.18 -0.56 0.26 0.42
Any Adverse Events difference to control 16 0.04 -0.39 0.45 0.87
Non-Fatal Serious Adverse Events (>3) 22 0.15 -0.29 0.54 0.50
observed
Non-Fatal Serious Adverse Events (>3) 16 -0.02 -0.44 0.40 0.91
difference to control
Fatal Adverse Events (Grade 5 AEs) 21 -0.06 -0.47 0.37 0.78
observed
Fatal Adverse Events (Grade 5 AEs) 16 0.08 -0.35 0.48 0.72
difference to control
Dosage adjustment due to adverse 22 0.06 -0.37 0.47 0.78
effects
Treatment discontinuation (due to AEs) 22 -0.25 -0.61 0.19 0.25
active
Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 90




Dimensions and individual items N Correlation Lower 95% Upper 95% | p Value for
Estimate Confidence Confidence HO: Rho=0
Limit Limit
Treatment discontinuation (due to AEs) 17 -0.07 -0.48 0.35 0.74
difference to control
Median duration of treatment 22 -0.49 -0.75 -0.09 0.01
Extent of exposure: Other indications, 22 -0.22 -0.58 0.22 0.31
number of indications
6. Comparative patient-perceived 22 -0,14 -0,53 0,30 0,54
health / PRO
HRQolL 14 0.37 -0.06 0.68 0.08
Impact on Autonomy 22 -0.45 -0.73 -0.04 0.03
Frequency of treatment (how often is 22 0.40 -0.03 0.70 0.06
administered)
Variable treatment schedule 22 0.02 -0.40 0.44 0.92
Time of treatment 22 0.41 -0.01 0.71 0.05
Easy to Use / Mode & Set of 22 -0.48 -0.75 -0.08 0.02
Administration
Combined chemotherapy 22 -0.27 -0.62 0.17 0.21
7.a. Magnitude of preventive benefit 18 0.16 -0.28 0.55 0.47
Magnitude of preventive benefit 18 0.16 -0.28 0.55 0.47
7.b. Magnitude of therapeutic benefit 22 0.13 -0.31 0.52 0.57
Magnitude of therapeutic benefit 22 0.13 -0.31 0.52 0.57
8. Comparative cost consequences — 22 -0,03 -0,45 0,39 0,87
cost of intervention
Incremental Cost-effectiveness  ratio 21 -0.09 -0.49 0.34 0.69
(ICER) over NICE threshold (yes/no)
ICER: NICE assigns cancer fund (Yes / no) 22 -0.01 -0.43 0.41 0.95
Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 91




Dimensions and individual items N Correlation Lower 95% Upper 95% | p Value for
Estimate Confidence Confidence HO: Rho=0
Limit Limit
ICER: NICE value (€ or pounds —with 95% 18 -0.08 -0.49 0.35 0.70
Cl)
11. Quality of evidence: 22 -0,02 -0,44 0,40 0,91
JADAD/ESMO assessment of quality 22 -0.02 -0.44 0.40 0.91
(from 1 to 5 where 5 maximum)
12. Expert consensus/clinical practice 17 0,56 0,17 0,79 0,00
guidelines
Availability of guidance for use and 17 0.56 0.17 0.79 0.00
recommendation in guidance/by experts
13. Contextual criteria 22 0,03 -0,40 0,44 0,90
Mandate and scope of the healthcare 22 -0.05 -0.46 0.38 0.81
system
Population priorities and access 22 0.35 -0.09 0.67 0.11
Common goal and specific interests 22 0.26 -0.18 0.61 0.24
Environmental impact 19 0.01 -0.41 0.43 0.97
System capacity and appropriate use of 22 -0.17 -0.55 0.26 0.43
intervention
Political/historical/cultural context 22 0.05 -0.38 0.46 0.83

Dimension 7 was analyzed separately for preventive and therapeutic benefits since these used different scoring.

Dimensions 9 to 12 had a single item each so that the estimate for the dimension is the same than that of the item.

Due to lack of data the dimensions number 9” comparative cost consequences — other medical costs” and the

corresponding item “Cost treatment (procedures and tests-physician visits-hospitalizations) / Year” and number 10

“comparative cost consequences —non-medical costs” and the corresponding item “Cost/ Year” were not analyzed

for correlation.

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain

92




Figure 1. Product selection

79 authorizations
EMA

57 excluded

22 products
analysed

18 price and funding

4 rejected

Annex 1: Description of MCDA-EVIDEM items and dimensions.

Dimensions and indicators

Metrics

Non contextual

Disease severity

Speed tumor growth

Time of duplication (months)

% Metastasized

Percentage of patients with metastasis at diagnosis

Expected survival 5-years

Percentage of patients with expected survival > 5 years

Physical function and general
health

Normalized Score of SF36 - EQ5D — EORTC QLC or C30

Size of affected population

Prevalence

Cases per 10.000 inhabitants

Incidence

New cases per 10.000 inhabitants and year

Unmet needs

Treatment options

Percentage with/without alternative treatment options

Type of standard of care

Percentage of chemotherapy / immunotherapy / directed agents
/surgery / radio/ combined /others / none
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Dimensions and indicators

Metrics

Comparative effectiveness

Progression free survival

Months (median) during which patients have not experienced
disease progression

Progression free survival vs

Difference in months (median) during which patients have not

control experienced disease progression vs control
Objective response rate | Percentage of patients that experience complete response and
(RECIST/MRD) partial response
Objective  response  rate | Difference in percentage of patients that experience complete
(RECIST/MRD) vs Control response and partial response vs control
Complete response ) .

Percentage of patients that experience complete response
(RECIST/MRD)
Complete response | Difference in percentage of patients that experience complete
(RECIST/MRD) vs control response vs control
Partial  response  (RECIST . . .

Percentage of patients that experience partial response
/MRD)
Partial response  (RECIST | Difference in percentage of patients that experience partial
/MRD) vs control response vs control

Long responders

Percentage of patients mentioned as long responders

Overall survival

Months (median) of treatment randomized to death

Overall survival vs control

Difference in months (median) of treatment randomized to death
vs control

Comparative safety and tolerability

Any adverse event

Percentage of patients experiencing an adverse event

Any adverse event vs control

difference in percentage of patients experiencing an adverse
event vs control

events (>3) vs control

Non-fatal serious adverse | Percentage of patients experiencing an adverse event of grade 3
events (>3) to5
Non-fatal serious adverse | Difference in percentage of patients experiencing an adverse

event of grade 3 to 5 vs control

Fatal adverse events (Grade 5)

Percentage of patients experiencing an adverse event of grade 5

Fatal adverse events (Grade 5)

Difference in percentage of patients experiencing an adverse
event of grade 5 vs control
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Dimensions and indicators

Metrics

Dosage adjustment due to
adverse events

Mention (yes/no) of dosage adjustment due to adverse effects

Treatment discontinuation

due to adverse events

Percentage of patients discontinuing treatment due to adverse
events

Treatment discontinuation
due to adverse events vs

control

Difference in percentage of patients discontinuing treatment due
to adverse events vs control

Median duration of treatment

Months (median) of duration of treatment

Other Indications (patients

exposed)

Number of potential patients for all indications (exposed
population as reported in EPAR)

Comparative patient-perceived

health and patient-reported outcomes

Quality of Life

Normalized score of quality-of-life scale

Impact on autonomy

Mentioned (yes/no) disruption of daily activities due to delivering
of treatment

of
(administration)

Frequency treatment

Dose administration by unit of time

Variable treatment guideline

Mentioned (yes/no) treatment guideline’s changes

Time of treatment

Mentioned (fixed/up to progression/variable) time of treatment

Easy to use, mode and set of
administration

Mentioned (oral/injection/intrathecal) way of administration

Combined chemotherapy

Mentioned (with/without) combination with chemotherapy

Magnitude of therapeutic benefit (*)

Magnitude of clinical benefits
MCBS

Scale of MCBS

Type of benefit

Curative/Non-Curative

Mentioned (curative/non curative) clinical benefit

Comparative cost consequences — cost of intervention

NICE ICER > threshold

Mentioned (yes/no) NICE ICER > threshold before any patient
access scheme in place.

NICE cancer fund

Mentioned (yes/no) inclusion as a NICE Cancer Fund’s Drug
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Dimensions and indicators

Metrics

ICER (NICE value)

A monthly target therapy cost / A time to disease progression as
per NICE information

Comparative cost consequences — other medical costs

Cost treatment (procedures

and tests-physician  visits-

hospitalizations...)

Yearly direct medical costs (€) excluding purchasing costs of the
technology (i) concomitant medications, ii) outpatient visits,
diagnostic/laboratory  tests,
monitoring costs (including management AEs), and iii) terminal

hospitalizations, and other

care.

Comparative cost consequences — non-medical costs

Cost treatment

Yearly cost of (€) treatment (based on notified prices)

Quality of evidence (**)

JADAD scale

JADAD scale

Expert consensus and clinical pr

actice guidelines

Recommendation by experts

Mentioned (yes/no) recommendation included in consensus
available at the time of pricing

Contextual

Mandate and scope of the healthcare system

Included in National/Sub-
National Health Plan

Type of cancer mentioned (yes/no) in healthcare plans

Population priorities and access

Preferences of the population
as a need

Type of cancer mentioned (yes/no) in official positions or
documents from NGO's and Patient Advocacy Groups

Common goal and specific interests

Stakeholders’
interest and alignment

expression of

Type of cancer mentioned (yes/no) in societal sources (mass or
digital media)

Environmental impact

Impact of the intervention on
environment - packaging,

production

Relevant environmental impact mentioned (yes/no) in EPAR

System capacity and appropriate use of intervention

Healthcare services delivery
change

Mentioned (yes/no) change in healthcare service delivery or
inversion (e.g., new biomarkers) to deliver care
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Dimensions and indicators Metrics

Political, historical, or cultural context

Societal acceptability of the | Type of cancer mentioned (yes/no) at legal level or included in
decisions political statements
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Chapter 4: Discussion

Although several authors [->-3] have assessed the link between expected clinical outcomes of new onco-
hematologic drugs and their price, this research is the first ever comprehensive published analysis about
the consistency of new drugs’ price decision and its value defined by multiple dimensions (clinical,
economic, political, and social) in the Spanish context. The results of our research confirmed a limited
relationship between the prices of new onco-hematologic drugs and the parameters of value of these
drugs, mainly related to the type of standard of care, references to long-lasting responders, the
convenience in the use of the drug and the impact of treatment on patient’s autonomy as well as
contextual indicators such as the existence of previous clinical consensus are drivers to set oncology drug

prices in Spain.

Holistic definition of “value” for new onco-hematologic drugs

The provision of sustained access to new onco-hematologic medicines is a global raising concern even for
high income countries that are facing a continuous increase in prices and rapid scientific advancements in
oncology. In this regard, several challenges [*] are faced by payer to tackle the access to new onco-

hematologic drugs:

Precision approaches

e The collective additional better understanding of the biology and pathophysiology underlying
cancer diseases is driving substantive significant scientific advances that are impacting healthcare
in this therapeutic area. The more profound knowledge of the genomic characteristics of tumors
is enabling the identification of targeted pharmacotherapeutic alternatives for individual patients
and sub-groups of population who are more likely to have successful responses to treatments
with specific new medicines. Drug development is progressively based on targeting molecular
pathways, identifying treatments that can inhibit growth of tumor tissues, with a much better
toxicity profile when compared with conventional chemotherapeutic regimens. Major progress
has been extensively developed in immunotherapies to fight against types of cancer for which
there were previously few effective therapeutic alternatives.

e Such an evolving scenario has led substantial changes in the classical paradigms of price setting,
since innovation is incremental, rapidly growing, and targeted, because high rates of response

are observed in few highly selected individuals based on new biomarkers or clinical parameters
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for whose no information is yet available. As opposite, the classical scenario considers a
population perspective where the global impact is assessed assuming that relatively poor results
will be obtained due to a substantial number of failures due to lack of specificity of the
interventions. There is a growing strain that emphasizes the need to be more proficient in making
decisions, by improving the transparency and traceability of the process for consistency and
continuous improvement, since applying old criteria to new settings may result in a potential

overpricing.

Thus, these rapid developments have added financial pressure to healthcare budgets, jeopardizing
the sustainability of affordable access to oncology care, even when sound evidence of effectiveness,
cost-effectiveness, and efficiency are available at the time of reimbursement decisions by national or

regional payers.

In addition, a related financial sustainability issue is the growing uncertainty in clinical benefit (that
impacts cost-effectivity analysis) and budget impact, as result of non-conventional developments and
fast-track authorization (and reimbursement) processes in onco-hematology. These are needed to
promote early and rapid access for new medications in areas with a perception of clear clinical unmet
need but are often based on clinical trials not designed to provide solid evidence to make quick

decisions on price and reimbursement.
Multiple indications

® Another major challenge is that many of the new onco-hematologic products have (or potentially
will have) multiple indications, with a wide variety of degrees of clinical benefit by indication. The
so-called “cascade” of indications indicates the tendency for oncology medicines patent holders
to obtain marketing authorization (and reimbursement) for multiple indications, implying
different levels of cost-effectiveness ratios at a given single price.

e This generates a relevant debate about how appropriate is setting prices by indication to reflect
differences in “value”. Indication-based pricing (IBP) could provide better access conditions (if
compared to a single “high” price with coverage restrictions), allowing companies to capture a
larger share of the surplus generated (if compared to a single “low” price), thus sending

“appropriate” signals to innovators.
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e On the other hand, many payers disagree with IBP principles, especially because of feasibility
limitations in its implementation. Among those who apply IBP models (normally through
confidential agreements) a minority can track the use of drugs by indication [*]. The coverage of
each additional indication of a product often leads to a price reduction to reflect the anticipated

volume increase, even in countries willing to consider differential values across indications.
Combinations

e Similarly, schemes combining old and/or innovative products increment the number of drugs in
a single prescription for the same disease and increases the complexity of assessing the added
value of innovations that come on top of treatments already commercialized. Thus, determining
the appropriate place in therapy for a new medication is also a relevant challenge, as treatment
regimens are being notably complexified by using combined or close sequences of medicines with
different but complementary mechanisms of action, making it difficult to determine the
contribution of each combined drug to the overall clinical impact, and the subsequent price
negotiation. The lack of a systemic, robust, and transparent way to assess such combinations
raises heterogeneous decisions that are often based on budgetary allowance, rather than on
prospective efficiency appraisals, and thus risks an inequity “postcode prescription” access effect
conditioned by differences among coverage policies or specific purchasing mechanisms.

e Recent evidence [?] shows 16 “combination” therapies approved in Europe at the end of 2019,
while the ongoing clinical trials that combine novel immunotherapies with other targeted
therapies would add the need to tackle better ways to assess the value of these combinations.
So far, the HTAb assess the value of a new product (‘add-on’ therapy) in combination with an
existing product (‘backbone’ therapy) using normally as comparator backbone therapy and
determining if the overall effect at the incremental cost is aligned with their willingness to pay
(WTP) for the combination.

e Negotiations are more easily conducted when the combined products are marketed by the same
patent holder, as a reduction of the backbone therapy when the overall incremental cost exceeds
the payers’ WTP. Ideally, new prices reflect the respective benefit contributions of each medicine
in the combination, but there is no consensus in defining a suitable assessment mechanism to
define separately the specific contributions of each medicine and adjust prices accordingly. This

challenge is even more difficult to solve, almost impossible to manage, when the products in
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combination are sold by different companies as competition law avoids any alignment among
companies to set prices of individual prices (under the risk of being considered collusion by
competition laws).

e Furthermore, when price setting processes are based on cost-effectiveness explicit or implicit
thresholds (being the case a large list of European countries, where Spain is not an exception) the
“value” assessment can be highly inconsistent with the social and commonwealth, as the
incremental cost effectiveness rate (ICER) of the combination, even if the add-on drug is priced
zero, can be above the threshold just because of the marginal extension of live when the ICER of
the backbone therapy is very close to such threshold [’]. The limited list of countries that have
in place pricing methods for combinations (e.g., United Kingdom — England -, France or
Switzerland), after having determined their ICER for a combined therapy, negotiate individually
with each company involved in the combination of drugs, reaching price adjustments generally

as confidential rebates on list prices.
Uncertainty on clinical benefit

e But one of the most relevant challenges to be tackled when assessing the innovation in the onco-
hematologic area is the often-significant uncertainty about the clinical benefit of a new medicine
at the time of market reimbursement. More frequently onco-hematologic new drugs and
indications are approved in early phases of development, based on surrogate endpoint data, or
on evidence from non-randomized trials that can drive conclusions towards an overestimation of

clinical benefits [®].

The main rationale to justify an acceleration of the authorization and reimbursement process, despite the
lack of evidence robustness, is underpinned on the legitimate desire to provide rapid access to promising
therapies in areas where there are clear unmet or inadequately met clinical needs. On the other hand,
this acceleration positions HTAb and payers is a very struggling position to determine the real “value” of

these products and decide related “fair prices”.

The use of surrogate endpoints or biomarkers quite early after the intervention, rather than final clinical
outcomes measured, are less susceptible to be biased or influenced by other factors (such as co-
interventions or death from unrelated causes) before reaching the final clinical endpoint. Additionally, in

some cases, the measurement of a final clinical outcome may be excessively invasive or risky for patients,
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apart from the fact that patient survival may require lengthy follow-up as well as a large number of
patients to reach the evidence of benefit, especially in early stages of the disease. However, the surrogate
endpoints normally used have not always been well validated, meaning that a change in the surrogate

that can predict a subsequent change in the clinically more relevant endpoints may be unclear [°].

Thus, a common approach to addressing uncertainty in the “value” assessment of these new drugs has
been the use of managed entry agreements, with the key explicit goal of managing financial risks for the
payers [®]. As suggested by some authors [9], very frequently these agreements have not helped reduce
uncertainties related to “hard” clinical outcomes of the treatments under assessment, limiting as well its

cost-effectiveness interpretation.

Although final clinical endpoints from randomized clinical trials (RCTs), such as the overall survival, are
considered the reference for robust evidence to inform reimbursement and price decisions, in some cases
these requirements would be neither ethical nor feasible in specific cancers, such as rare tumor types or
those with long survival times. In those cases, there are issues related to running RCTs with a limited
understanding of the natural history and epidemiology of rare tumors; the absence of standard supporting

diagnostic tests; patients recruitment limitations; or population heterogeneity [*!].

Furthermore, regulatory agencies increasingly accept single-arm studies as the basis for “fast track”
approvals, weakening the baseline of available evidence for subsequent comparative studies. As a
reminder, although these studies cannot be used to generate comparative evidence on cancer
progression in the absence of the new medicine, in some cases comparisons can be made using historical
controls. In this regard, recent literature [’] highlights the overestimation of the effects of drugs approved

using duration of response in non-randomized trials as it represents a poor proxy for overall survival.

All the preceding challenges described above contribute to the limitations of achieving patient
expectations of timely access to new oncology medicines while adequately assessing the “value” provided
by such innovation to the healthcare system. Due to the exponential budget burden and increasing prices
of new onco-hematologic drugs [*?], as well as the emerging challenges described, there is an interest to
design and implement adequate pricing methodologies for oncology drugs. Among these approaches, the
use of clinical effectiveness thresholds, tier pricing schemes, value-based “fair pricing” models, as well as
amortization models, in addition to managed entry agreements [*3] are the most extended. The limitations

to move forward with more transparent and standardized pricing processes are mainly related to
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establishing a shared understanding and convention about the definition of “price” as an expression of
“value”. For example, concepts such as quality-adjusted life-years to standardize health gains, although
being broadly used by several payers in Europe, and besides having clear methodological limitations when
assessing end-of-life treatments, are also not systematically capturing the social perception of health
benefit when life expectancy of diseases differ [**]. Additionally, criteria included in price setting processes
are deeply conditioned by available and previous therapeutic alternatives, that can influence the range of
prices of pharmaceutical innovation based on historical inertias and baseline costs of the disease for the
system [**], and not assessing properly the added value of the appraised innovation. Similarly, limitations
on the “value” assessment are reinforced when new add-on treatments based on incremental health
benefits over standard of care therapies necessarily increase the price of innovation to the overall
treatment burden, but without revising prices of backbone therapies according to the benefit contribution
of each combined medicines, thus driving to growing unsustainable costs to manage diseases such as
multiple myeloma [*]. Furthermore, depending on the therapeutic area, or the decision-making context,
prices may be dependent on dose, posology, or treatment duration, adding complexity to direct

comparison of value-based prices of new drugs.

There is a wide academic consensus [*¢] that the current consolidated and traditional assessment process
to decide drug prices are based on a purely economic perspective often failing to reflect a broader social
scope of potential benefits of a drug such as equity improvement, achievement of social or patients’
expectations, or efficiency gains in the way healthcare is delivered. As previously highlighted in other
studies [*] economic rationale is not the only dimension considered by healthcare authorities and payers
when deciding drug prices. As the concern to correctly match “price” and “value” in oncology is
significantly increasing [*®], there is a clear need to assess the value of the reimbursement of new drugs
in the light of a more comprehensive decision criteria including as well the perspective of key group of
stakeholders (e.g., patients and clinicians) to secure a consistent and transparent rationale for

policymakers to prioritize and maximize the social welfare of any healthcare innovation [*].

Based on these traditional health economic concepts that drive policy decision-making, manufacturers
also adjust the value proposition of their new drugs to exclusively use health economic tools and to assess
their research and development investments [?°]. The basic health economic approach compares the
incremental potential clinical benefit with the incremental cost. The most prominent measure of benefit

is limited to the QALY that estimates the gain of quantity and quality of years of life provided by the new
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drug compared to its associated costs. The clear advantage of a single estimate of benefit is its capacity
to compare benefits and costs of different drugs and technologies among different therapeutic areas, as
shown by the extensive literature published and based on QALYs [?!]. This economic approach is
extensively used by HTA agencies worldwide, but several studies are repeatedly and regularly identifying
key limitations on the use the QALY concept as a unique approach to assess the benefits on new
technologies [?>-2%], showing that the theoretical assumptions of QALY are based on inconsistent
preferences [?*]. Additionally, several authors conclude that QALY estimates are conditioned by different
utility assessment methods [?°] and that evidence suggests that the QALY concept is strongly distanced
from the social preferences to allocate health care resources [%]. As pointed out by other authors [%°] the
simple trade of QALY-Cost has additional limitations related to not including information about the
severity of disease as well as not capturing the divergent perspective of several stakeholders impacted by

the reimbursement of new drugs.

When it comes to analyzing the benefits of new onco-hematologic drugs, other specific limitations should
be considered in the currently used “value” assessment methods. Specific frameworks for onco-
hematologic products have been launched recently, being the European Society of Medical Oncology
(ESMO), the American Society of Clinical Oncology (ASCO), the Institute for Clinical and Economic Review
(ICER), the Memorial Sloan Kettering Cancer Center (MSKCC) and the National Comprehensive Cancer
Network (NCCN) the most prominent [?7-28-29-30.31] " As previously highlighted by other authors [*?]
although these frameworks are extremely useful to improve the clinical assessment, they are limited in
the inclusion of additional relevant value criteria and normally minimize the impact of uncertainty on
potential benefits of the innovation. Additionally, few methodological issues related to the use of omitted
or arbitrary weighting criteria to elicit stakeholders’ preferences or the lack of economic considerations
included in these cancer specific assessment frameworks are among the main limitations recently
highlighted by many authors [*-**]. Even when these methodological frameworks are combined with
traditional health economic assessments, additional issues arise. Available evidence [*] suggests that
QALYs gained at the end of life receive a greater socially weight than QALYs gained from alleviating
temporary health problems, and even palliative care receives greater weight than (short) life extensions
at the end of life. Based on these results, patients and social preferences seem to be related to the
proximity to death, so giving an extra value to whatever therapeutic solution that can be implemented

(extending life or not) for patients in the last stages of their lives. These conclusions can have relevant
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implications for the “value” assessment of cancer drugs, especially with patients with limited life
expectancy or late lines of treatment. Based on the available evidence [*?] cancer drugs for patients at
the end of life should receive an extra weight if they reduce toxicity and therefore undesirable side effects
or significant QoL improve, even if they do not extend life. This approach would systematically improve
the perceived benefits of palliative treatments that are often not considered cost-effective given the
benefits they provide are of very short duration. Therefore, current exclusively QALY-based assessment
models are not sensitive to the relative tradeoff between quantity of life vs life expectancy (known this as
the failure of the constant proportional trade-off assumption), systematically underestimating the “value”

of end-of-life related therapies.

Alternatively, MCDA frameworks provide a more holistic approach that considers preferences of several
stakeholders impacted my new technologies (e.g., patients, providers, clinicians, healthcare authorities or
payers), and are especially well suited to solve complex decision-making problems, such as the emerging
sophisticated onco-hematologic drug innovation [3¢]. As highlighted in recent studies [*’], although MCDA
(and specially EVIDEM) provides a clear wide range of opportunities to support reimbursement decisions
(including price setting) [*®], it is an assessment framework relatively new in oncology and mainly used for
HTA processes, such as reimbursement decisions. MCDA has clear advantages for the value assessment
processes [*°] as it provides exhaustivity (including multiplicity of outcomes), flexibility (as the scores can
be ordinal or numerical), and inclusivity (as it involves the preferences of multiple stakeholders) [1];
therefore, broadening the scope of cancer drugs’ benefits assessment and supporting the usual HTA
approaches (basically based on cost-effectiveness analysis), by including additional relevant dimensions
of “value”. This wider approach includes new relevant criteria such as the social value of the new drug, its
“innovation level” (combination of unmet need and contribution to improve this need), or its safety
profile. The combination of the positive impact of the new drug on these additional dimensions of “value”
sometimes can partially offset the “excessive” cost based on traditional clinical outcomes [*].
Furthermore, the evaluation of a wider scope of items follows the rationale that differences may exist in
the concept of value between payers and patients: while payers are generally focused on objective clinical
outcomes to determine reimbursement conditions, the importance of patient’s preferences is not clear.
Evidence suggests [*] that for melanoma, for example, regardless of adverse reactions, only 30% of
patients prefer any therapeutic alternative that even marginally prolongs life, while physicians are

strongly prioritizing combination immunotherapy with improved survival, driving not only to higher
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frequency of severe adverse events (59%) as compared to other alternatives (17%-21%), but also to higher
costs. Similarly, discrepancies among stakeholders have been also recently highlighted by evidence in
England [*?], where four of the most relevant outcomes declared by cancer patients and caregivers were
survival; progression or relapse; post-treatment side effects; and return to daily life activities; while
commissioners of cancer care services were following only mortality data, and no systematic tracking was
done on progression or morbidity evidence after setting prices and reimbursement conditions. These
discrepancies confirm the need for a more consistent, coherent, and holistic value assessment process by

payers and healthcare providers.

Use of explicit Multi Criteria Decision Analysis (EVIDEM) in the European HTA context

Although HTAb do not always explicitly use the MCDA terminology, many assessment agencies apply
multiple decision-making rules in their assessment process. Especially for those HTAb without explicit
cost-effectiveness thresholds to be applied (as the one used by NICE), the implementation of a MCDA
framework can perfectly complement cost-effectiveness and budget impact analysis to enhance the
transparency and consistency of the reimbursement and pricing decision making. Even if a clear cost-
effectiveness threshold is used by a HTAb, adjustments related to specific social context or disease
characteristics (e.g., orphan drugs or end-of-life treatments), should be defined. In that regard, EVIDEM
can ease deliberations and elicit preferences or values (MCDA reflective grid) through a common
framework that includes interpretive scores (quantitative criteria), qualitatively impacts (qualitative
criteria) as well as narratively comments (all criteria) [#?]. EVIDEM was designed to reduce the limitations
of the process of deliberation by a methodology that ensures a) all relevant generic criteria are included
(whether they are considered qualitatively or quantitatively); b) evidence relevant to each criterion is
made available through an efficient synthesis methodology; and c) validity is checked at each step of the

process (weights, scores and corresponding narratives, aggregated measures) [%2].

In the European context, the EUnetHTA, that includes all EU Member States and was set up in 2013,
provides policy orientation on the assessment of health technologies (including drugs) based on common
methodologies and tools [*] such as the HTA Core Model for Rapid Relative Effectiveness Assessment
(REA) [**]. The REA model is a methodological framework that enables standardized technology

assessment in the EU, bringing a harmonized framework that allows the comparison of pricing and
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reimbursement dimensions considered among different European authorities. EUnetHTA approach is
focused on technical aspects that not necessarily assess the degree of alignment with healthcare
compassionate principles [*]. As discussed above, European healthcare authorities are among those that
progressively including a broader approach to assess the pharmaceutical products, especially in
therapeutic areas such as oncology, to reduce the limitations of the current EUnetHTA assessment
framework [*®]. EVIDEM is the most extended MCDA model used by European HTAb [*] and it includes
the concept of reflective multicriteria assuming decision-makers are guided by the values of the
healthcare systems: ethically, clinically, socially, and economically. As seen previously, a multicriteria

analysis increases the legitimacy of public decisions.

Based on the analysis of 37 European HTAb of 28 EU member states, our research shows that there is a
high alignment between the EUnetHTA and EVIDEM methodological frameworks, with consistent
approach to domains related to the health problem, current use of the technology, technical
characteristics, clinical effectiveness, and safety. On the contrary, there is a clear misalignment on the
contextual dimensions included in the EVIDEM framework when compared with EUnetHTA core model.
In that regard, the assessment of the system’s capacity and appropriate use of intervention is the most
aligned criteria between both frameworks, followed by the political/historical/cultural context
assessment, the mandate and scope of the healthcare system, the priorities of targeted populations and
the equity on access criteria. The EUnetHTA’s framework also does not include other social criteria
(environmental impact assessment, stakeholders’ management, or the assessment of conflict of
interests). EUnetHTA analysis includes a general description of the assessed technology and a description
of assessment process (guidelines and legislation) in a systematic way, while these criteria are absent in
the EVIDEM framework. As previously suggested [?°], HTAb do not normally go beyond non-contextual
criteria, and it is normally dependent on the specific topic of assessment (e.g., orphan drugs), including or
not social, political or cultural perspectives in the value assessment process of new drugs. Additionally,
our research concludes that the reported criteria used to support decisions on price and reimbursement
of those European HTAb that have the joint responsibility of advising on price and implementing
reimbursement final decisions show a more balanced alignment between both methodological
frameworks. Thus, the subnational HTAb (where regional authorities are full budget owners) seems to
have a more balanced profile among contextual and non-contextual dimensions. The results of our

research on the partial concordance of EUnetHTA’s REA and EVIDEM frameworks allow us to suggest that
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an extension and systematic implementation of the EVIDEM framework in the reimbursement and price
decision-making process with a wider value-based approach is not only desirable but technically feasible
in a mid-term time horizon in some healthcare systems (such as the Spanish) if there is the adequate

political will.

Price of onco-hematologic drugs in Spain and use of MCDA-EVIDEM indicators

In Spain, detailed information about how healthcare authorities define price and reimbursement
conditions of new drugs is not available, and lack of predictability potentially driving to inconsistency
between value and price has been alleged [*-%°] as the information provided by the MoH is not detailed
enough to know how the value of the drug has been set. Based on recent data released by MoH [*°] 90%
of assessed oncologic medicines in Spain are publicly funded with a listed price 15 times higher than the

average price of new non-cancer related drugs.

Similarly, there is a lack of available evidence about the relationship between the prices of onco-
hematologic drugs and the evidentiary and contextual information available at the time of reimbursement
decision in Spain. As our research also suggests, there is room and opportunity to broaden the use of
EVIDEM-like contextual assessment tools by European HTAb to support the payer’s decision on prices of
certain drugs. This approach would allow a structured assessment of parameters measuring drug value by
identifying the most relevant EVIDEM criteria related to price decisions made by health authorities and
providing relevant information for the feasible implementation of a more systematic Multi Criteria

Decision Analysis along the price and reimbursement process in Spain.

There are previous experiences trying to identify and weight MCDA criteria that best reflect the value of
medicines in the reimbursement decision-making process, mainly in the orphan drugs’ space [*!], and
showing that clinical efficacy and therapeutic benefit, severity of the disease, along with perception of
unmet need were the mostimportant factors in the reimbursement decisions. Some of these international
experiences were based on applying a disaggregation process of historic preferences of health—
technology assessment, allowing the reconstruction of the preference criteria of the health-technology
assessment agencies [°2]. A similar approach was taken by Kolasa [>®] based on previous assessments by
the Polish HTA agency. The authors identified previously determined criteria of 57 assessments run by the

agency, concluding that the five more relevant ones were: clinical evidence, cost of the therapy, benefits

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 113



and safety aspects, therapeutic alternatives, and cost-effectiveness analysis. The conclusions of that study
also highlighted that the economic criteria, although having a relevant weight, were not among the most
relevant decision drivers. Similarly, Schey et al. [>*] found a relationship between greater treatment costs
and higher MCDA scores for several orphan drugs and when comparing the different weighting settings,

they found only slight differences between the scores.

A different approach was used by Gothenburg [**] comparing the assessment processes of HTAb in
Belgium, UK, Colombia, Norway, Italy, Canada, Spain, and the Netherlands using the dimensions and
criteria proposed by EVIDEM and running a consensus among these HTAb representatives to weight the
EVIDEM criteria and domains. The final alignment ordered by priority the ‘decrease or prevent suffering’,
‘service the population in an equal manner’, ‘sustainability of the health system’, and ‘make informed
decisions based on context and evidence’, as the most relevant dimensions in the appraisal process of
new drugs. The most relevant individual criteria were evidence quality, intervention cost, and comparative
efficacy. Similarly, when different stakeholders are asked about the prioritization criteria using a MCDA-
EVIDEM frameworks, results are inconsistent, as showed by Sussex et al. [*°]. They selected a group of
criteria based on a review of the literature that was assessed by physicians, HTA specialists, and patient
representatives in Europe and the United States. Clinical and economic experts gave greater weight to
clinical impact evidence, availability of treatments and disease prognosis as compared with current
standard of care (no weight was assigned to technological innovation). Patient representatives assigned
the weights more homogeneously, giving the largest individual weight to treatment clinical and social

impact.

As the therapeutic options in the onco-hematologic space are increasing, there is a need for a clarification
about how the existing multi-criteria assessment frameworks should be applied [*’]. Several studies that
used existing multi-criteria assessment frameworks in oncology have shown they can support HTAb by
comparing treatments’ benefits and their costs [*!] in cancer immunotherapies [*°], prostate cancer [*°]

and thyroid cancer [®Y].

The use of multidimensional assessment frameworks in Spain is gaining traction, especially in health
authorities and HTAb involved in the final reimbursement and access conditions of new drugs (regional
agencies) [*%]. Three main reasons justify such interest in the use of multi criteria approaches by these
agencies []. Firstly, it is extensively alleged [®®] that the current methodological scope to appraise new

drugs can be considered narrow if compared to the possibility of simultaneous evaluation of multiple
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factors impacting the value of drugs along the price and reimbursement process. Regional assessment
bodies increasingly highlight the need for methodological approaches with a better trade-off between
economic and noneconomic aspects [®!]. Secondly, the need for additional engagement of multiple
stakeholders in the reimbursement decision-making process in the healthcare sector is becoming a
technical and political emerging request [%4], with special attention in the capacity to gather objectivity
and legitimacy of the reimbursement decisions, especially regarding patients’ experiences as well as social
preferences. Finally, there is a clear political and academic pressure, especially in the Spanish context, to
gain transparency about the reimbursement and price decision-making process [%?], as payers are under
increasing public scrutiny not only when rejecting reimbursement (or limited access) of new onco-

hematologic drugs, but also for the public resources’ allocation decisions in healthcare [®°].

Early experiences in implementing MCDA approaches in the reimbursement decisions in Spain started in
Catalonia. The Catalan Health Care System (Servei Catala de la Salut, CatSalut), the regional health care
body responsible for ensuring public access and rights for health delivery, chose the reflective MCDA-
EVIDEM framework in 2017 [°®] to help to contextualize the relevant data of new drugs and support the
decision-making process on the effective reimbursement conditions. Specific adaptation to orphan drug
therapies was also conducted later [**]. The experiences in Catalonia showed that MCDA is a suitable
method to visualizing the non-explicit criteria during the price and reimbursement decisions reached in
medicines evaluation committees, such as disease severity, clinical unmet needs, or quality of live, as well
as other so-called contextual variables which can capture the social and policy complexity environment,
the size, and the preferences of the potentially treated population [®*]. Additional experiences have been
also implemented in Spanish regional pharmacy and therapeutic committee settings with similar
conclusions [¥]. Recently, a limited pilot experience [%] has been developed to validate a reflective MCDA
framework for the assessment and positioning of oncologic therapies in Spain, concluding that only 8 of
the EVIDEM dimensions are relevant for oncologists: disease severity, unmet needs, comparative efficacy,
comparative safety/tolerability, treatment intent, comparative treatment cost, comparative other

medical costs, and quality of evidence.

Based on the increasing use of multi criteria approaches to define reimbursement conditions in Spain, our
first-ever exercise to analyze how prices of drugs concord with multi criteria value dimension shows that
the listed prices of new cancer products with a single first reimbursed indication in Spain are related to

the type of standard of care, references to long-lasting responders, the convenience in the use of the drug
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and the impact of treatment on patient’s autonomy as well as contextual indicators such as the existence

of previous clinical consensus.

These findings suggest that none of the individual items for comparative efficacy, safety or quality of life
reached significance for price correlation why contextual synthetic dimensions MCDA-EVIDEM scores [*8]
(expert consensus), seem to drive to higher perceived value and subsequently higher prices of new onco-
hematologic drugs. The lack of standardized metrics and harmonized definition of contextual indicators
limits the interpretation of our results, which may be considered only as a proxy of the actual assessment

at the time of decision by the Spanish health authorities.

There is a diversity of standardized clinical outcomes (OS, PFS, quality of life, and safety) that medical
societies and experts propose to guide pricing decisions [*°], and that European healthcare authorities are
using to define the public reimbursement conditions of oncology drugs ["°]. Other reports [72-72-73-74-75_76
suggest that perceived additional therapeutic benefits based on weak variables (such as response rates)
or perception of severity (in the few circumstances where this is measured) may not be driving exclusively
onco-hematologic drug prices. In our research, clinical variables, or clinical “hard” variables such as overall
survival were not good pricing predictors and it is worthy to note that even other intermediate indicators
such PFS, generally accepted as indicators of the capacity of a drug to cure or alter the natural history of
the disease [”’], were not predicting prices either. The lack of consistent evidence based on long-term
efficacy data, or on relative efficacy data of new drugs vs frequently used drugs at the time of price
negotiations, does not seem to penalize the price and reimbursement decisions in Spain. As the decision
analyzed during this research is focused on defining the price, and not the reimbursement decision, the
lack of significant impact of well stablished clinical indicators on price can be explained by the fact that
the clinical value has been already taken in consideration during the authorization and reimbursement

decision process.

The current research also confirms how relevant can be for Spanish reimbursement authorities the impact
on the patient’s perception (easiness of use and autonomy), that our data confirmed as statistically
significant in the association with prices. The evidence presented in this research also suggests the
influence of other contextual indicators, such as the existence of expert consensus and the impact of the
route of administration to patients, in the new drugs’ pricing decision-making process in Spain. These
results highlight that contextual dimensions influence the current Spanish reimbursing processes and

support the more systematic implementation of MCDA-EVIDEM methodologies, which capture additional
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factors as compared to other frameworks such as EunetHTA core model, to improve the traceability and
consistency of successive reimbursement decisions for new drugs. It may be opportune to consider this
in the upcoming revision of the Spanish regulation for health technology assessments and pricing and

reimbursement procedures ["%].

Several limitations of the study should be considered. Firstly, only few new oncology drugs authorized for
a first indication were analyzed. The influence that multiple indications may have in price negotiations
requires further analysis. Secondly, the value assessment was made by evaluators working in a context of
payers of healthcare services, so that may not fully reflect the perspectives of all stakeholders impacted
by pricing and reimbursement decision making. Thirdly, the indicators to explain how MCDA-EVIDEM
dimensions are correlated with listed prices, were based on previous literature of an exercise that applied
to the hospital perspective and did not include indicators of contextual dimensions, and thus may not be
appropriate to summarize actual weights that could be decided by pricing and reimbursement decision

makers [*®].

Our work may provide a basis for some proposals, that should be set in the context of upcoming

regulations and changes in the setting of HTA.

The new European regulation [”°] states that inclusive joint clinical assessments able to respond to all
Member States’ requirements must be produced at the EU level, ideally through consensus, and become
part of multi-step national procedures. When, how and by whom the joint clinical assessment reports are
used in national decisions must be defined, but since added value of new drugs will depend on the
healthcare context and relevant comparisons in each country, yet the final responsibility of the
assessments and final decisions remain fully on the remit of the Member States in national procedures,
so that, despite non-binding, the joint EU reports will already ensure a degree of consensus on the
minimum set of evidentiary data across Europe. The joint EU reports would include relative effects of the
intervention on outcomes, critical analysis of validity of the evidence and identification of scientific
uncertainty, but must expressely avoid therapeutic positioning judgements. Together with the
requirement of transparency and sharing of national basis for decision, the new reglament enhances in
this way the relevance of other domains of assessment in the process of decision making by national price
and reimbursement organisms. Based on our research, several recommendations can be proposed to

improve onco-hematologic (and beyond) drugs price decision-making process in Spain:
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e Extension of value-based pricing would allow to set prices for pharmaceutical products based on
the measured and quantified multidimensional “value”, not limited to QALY based cost-
effectiveness analysis and encompassing budget impact analysis with opportunity cost of funding
decisions (considering “value” from a systemic and social perspective, assessing clinical benefits,
medical unmet needs, degree of innovativeness, safety profile or social expectations and/or
preferences).

e Improvement of MCDA-EVIDEM frameworks to ensure an adequate adaptation to the Spanish
institutional, social and health context. That requires deciding criteria weighting in any
multidimensional assessment approach, as this is key in determining the importance of each
criterion among different stakeholders, and because weighting can affect final scoring of
assessment dimensions and the value perception of medicines and vaccines. Participation
processes to determine acceptable scores and decision processes in the Spanish context are
critical to ensuring that social preferences and values are adequately embedded in the technical
process. Additionally, providing perspectives from key stakeholders may lead to more acceptable
systems and better transparency on how public decisions are made. As there is the risk of diluting
the expertise knowledge of certain stakeholders, mainly clinicians that provide solid and scientific
arguments that cannot be ignored, lessons from setting clinical practice guidelines could help
identifying methods to solve these issues [].

e Design and implementation of additional operational requirements to extend a holistic value-
based pricing process in Spain:

0 Harmonizing and systematizing the collection of benefit measures based on the EVIDEM
dimensions, as per the indicators included in this research (Annex 1). As proposed in our
study, criteria descriptors must be simple, providing the same understanding by different
stakeholders and easing the evaluation of the same characteristics by each specific
criterion. Additionally, the definition of the set of criteria must be concise, independent
and nonredundant.

0 Enabling the tracking of use of drugs by indication through routinely collected data,
registries, or post marketing studies to inform ex-post price adjustments based on

monitored expenditures and performance linked to specific indications.
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0 Limiting the performance-based managed entry agreements to support the generation
and collection evidence directly and exclusively related to clinical outcomes uncertainty.

e Implementation of a refined, holistic, simple, and transparent cost-plus methodology (“cost-plus-
value” method), adding the monetization of the added value of the innovation to the cost of
discovery, manufacturing, and supply of a drug, based on a more robust holistic (MCDA-EVIDEM)
definition and assessment of value, as per the description above. This approach goes beyond the
basic discussion on antithetic cost-plus [®!] vs value-based approaches of pricing [¥?]. That
requires reliable cost information from market authorization holders (direct material costs, direct
labor costs, overhead costs associated with R&D, manufacturing costs, regulatory processes,
other costs related to business operations and agreed profit margins) and a systematic translation
of “value” into “money”. As previously discussed, further research will be required to determine
the socially acceptable weights among EVIDEM dimensions as well as a set of financial factors by
dimension. So far, only very limited experiences [%3] has been tested with this broader approach
and still lacking solutions to tackle relevant limitations such as the disincentivizing of R&D
efficiency (R&D failures discourage disruptive innovation). The proposed model requires to
discount ‘push’ models (e.g., grants for research projects in advance) but secure ‘pull’
mechanisms that reward for research accomplishments agreed all along the stages of the drug

development.
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Chapter 5: Conclusions

1. Structured frameworks to support decision and deliberation processes, such as EUnetHTA and
EVIDEM, are widely recommended to improve traceability, transparency and consistency of
pricing and reimbursement procedures. Similarly, to EUnetHTA core model, EVIDEM provides a
generic interpretive frame (MCDA reflective grid) that can facilitate deliberations and be used to
elicit individual values through a common structure. EVIDEM, by including not only non-
contextual, but also contextual quantified measures of the value of new drugs, may better
respond to the social and medical claim for a more holistic assessment framework to support the
payer’s decision on prices of certain drugs, such as disruptive cancer diseases.

2. Structured frameworks are barely, or only partially, implemented by current pricing and
reimbursement decision bodies across Europe. Those bodies more closely related to pricing and
reimbursement decision-making are the ones with wider implementation of multidimensional
assessments. There is room and opportunity to broaden the use of contextual assessment tools,
such as EVIDEM, to provide a more systematic and transparent price and reimbursement decision-
making process.

3. 24 onco-hematologic products were included (first indication) in the Common Portfolio of the
Spanish NHS Pharmacy Services (January 2017 — December 2019). All products included but 4 had
received a positive decision of pricing and reimbursement in Spain by October 2022. One product
was excluded of the analysis due to conflict of interest of the team, and an adjuvant product for
photodynamic therapy was deemed as not suitable for the exercise. Eventually, 22 products were
analyzed, aimed to treat 11 different tumors. Most frequent indications were breast and lung
cancer and 9 drugs had orphan designation. Only 2 products had no therapeutic alternatives (in
lung and agnostic indications) and roughly half of the products had targeted therapies as
alternative options.

4. The products obtaining a positive reimbursement decision were mainly oral treatments aimed for
a non-curative setting, with moderate ESMO MCBS, low quality of evidence, not requiring
significant changes in the way the healthcare was delivered, had relevant impact on patients’

autonomy (mainly in acute leukemia, lymphomas, melanoma, and neuroblastoma) and their ICER
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was normally over the NICE threshold. More than half of the products were also explicitly
recommended by experts’ consensus or included in the available clinical practice guidelines.

5. The main drivers for oncology drug prices in the period studied seemed to be when the standard
of care was combined treatments, if long-lasting responders were reported, and for several
characteristics of the treatment: higher prices for fixed duration as compared to treatment until
progression and lower frequencies of administration, and lower prices for oral route as compared
to other routes of administration.

6. Price was significantly related to the easiness of use of the drug, the impact of treatment on
patient’s autonomy, and the existence of recommendations by experts. These findings suggest
that criteria other than incremental benefit/risk are important in the reimbursement decision
making.

7. The implementation of MCDA-EVIDEM methodologies as a standardized framework to assess
drugs’ innovation has been useful in our exercise to explain the elements that may drive
reimbursement decisions for new onco-hematology drugs. Thus, it may represent opportunities
to achieve a more consistent and transparent methodology to set prices for new onco-
hematologic drugs.

8. Further, the implementation of a more robust and holistic (MCDA-EVIDEM) definition, as well as
a value assessment framework as per the definitions included in our research, may be useful to
advance into new models for fair pricing through refined, holistic, simple, and transparent cost-
plus methodology (“cost-plus-value” method), adding the monetization of the added value of the

innovation to the cost of discovery, manufacturing, and supply of a drug.
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Annexes

Annex 1. Description of MCDA-EVIDEM items and dimensions.

Dimensions and indicators

Metrics

Non contextual

Disease severity

Speed tumor growth

Time of duplication (months)

% Metastasized

Percentage of patients with metastasis at diagnosis

Expected survival 5-years

Percentage of patients with expected survival 2 5 years

Physical function and general

health

Normalized Score of SF36 - EQ5D — EORTC QLC or C30

Size of affected population

Prevalence

Cases per 10.000 inhabitants

Incidence

New cases per 10.000 inhabitants and year

Unmet needs

Treatment options

Percentage with/without alternative treatment options

Type of standard of care

Percentage of chemotherapy / immunotherapy / directed agents

/surgery / radio/ combined /others / none

Comparative effectiveness

Progression free survival

Months (median) during which patients have not experienced

disease progression

Progression free survival vs

control

Difference in months (median) during which patients have not

experienced disease progression vs control

Objective response rate

(RECIST/MRD)

Percentage of patients that experience complete response and

partial response
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Dimensions and indicators

Metrics

Objective  response  rate | Difference in percentage of patients that experience complete
(RECIST/MRD) vs Control response and partial response vs control
Complete response
Percentage of patients that experience complete response
(RECIST/MRD)
Complete response | Difference in percentage of patients that experience complete
(RECIST/MRD) vs control response vs control
Partial  response  (RECIST
Percentage of patients that experience partial response
/MRD)
Partial response  (RECIST | Difference in percentage of patients that experience partial
/MRD) vs control response vs control
Long responders Percentage of patients mentioned as long responders
Overall survival Months (median) of treatment randomized to death
Overall survival vs control Difference in months (median) of treatment randomized to death
vs control

Comparative safety and tolerability

Any adverse event

Percentage of patients experiencing an adverse event

Any adverse event vs control

difference in percentage of patients experiencing an adverse

event vs control

events (>3) vs control

Non-fatal serious adverse | Percentage of patients experiencing an adverse event of grade 3
events (>3) to5
Non-fatal serious adverse | Difference in percentage of patients experiencing an adverse

event of grade 3 to 5 vs control

Fatal adverse events (Grade 5)

Percentage of patients experiencing an adverse event of grade 5

Fatal adverse events (Grade 5)

Difference in percentage of patients experiencing an adverse

event of grade 5 vs control
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Dimensions and indicators

Metrics

Dosage adjustment due to

adverse events

Mention (yes/no) of dosage adjustment due to adverse effects

Treatment discontinuation

due to adverse events

Percentage of patients discontinuing treatment due to adverse

events

Treatment discontinuation
due to adverse events vs

control

Difference in percentage of patients discontinuing treatment due

to adverse events vs control

Median duration of treatment

Months (median) of duration of treatment

Other Indications (patients

exposed)

Number of potential patients for all indications (exposed

population as reported in EPAR)

Comparative patient-perceived

health and patient-reported outcomes

Quiality of Life

Normalized score of quality-of-life scale

Impact on autonomy

Mentioned (yes/no) disruption of daily activities due to delivering

of treatment

Frequency of  treatment

(administration)

Dose administration by unit of time

Variable treatment guideline

Mentioned (yes/no) treatment guideline’s changes

Time of treatment

Mentioned (fixed/up to progression/variable) time of treatment

Easy to use, mode and set of

administration

Mentioned (oral/injection/intrathecal) way of administration

Combined chemotherapy

Mentioned (with/without) combination with chemotherapy

Magnitude of therapeutic benefit (*)

Magnitude of clinical benefits

MCBS

Scale of MCBS
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Dimensions and indicators

Metrics

Type of benefit

Curative/Non-Curative

Mentioned (curative/non curative) clinical benefit

Comparative cost consequences — cost of intervention

NICE ICER > threshold

Mentioned (yes/no) NICE ICER > threshold before any patient

access scheme in place.

NICE cancer fund

Mentioned (yes/no) inclusion as a NICE Cancer Fund’s Drug

ICER (NICE value)

A monthly target therapy cost / A time to disease progression as

per NICE information

Comparative cost consequences — other medical costs

Cost treatment (procedures

and tests-physician  visits-

hospitalizations...)

Yearly direct medical costs (€) excluding purchasing costs of the
technology (i) concomitant medications, ii) outpatient visits,
diagnostic/laboratory tests, hospitalizations, and other
monitoring costs (including management AEs), and iii) terminal

Care.

Comparative cost consequences — non-medical costs

Cost treatment

Yearly cost of (€) treatment (based on notified prices)

Quality of evidence (**)

JADAD scale

JADAD scale

Expert consensus and clinical pr

actice guidelines

Recommendation by experts

Mentioned (yes/no) recommendation included in consensus

available at the time of pricing

Contextual

Mandate and scope of the healthcare system
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Dimensions and indicators

Metrics

Included in National/Sub-

National Health Plan

Type of cancer mentioned (yes/no) in healthcare plans

Population priorities and access

Preferences of the population

as a need

Type of cancer mentioned (yes/no) in official positions or

documents from NGO's and Patient Advocacy Groups

Common goal and specific interests

Stakeholders’ expression of

interest and alighment

Type of cancer mentioned (yes/no) in societal sources (mass or

digital media)

Environmental impact

Impact of the intervention on
environment - packaging,

production

Relevant environmental impact mentioned (yes/no) in EPAR

System capacity and appropriate use of intervention

Healthcare services delivery

change

Mentioned (yes/no) change in healthcare service delivery or

inversion (e.g., new biomarkers) to deliver care

Political, historical, or cultural context

Societal acceptability of the

decisions

Type of cancer mentioned (yes/no) at legal level or included in

political statements
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Annex 2. Article published on the description of the use of multicriteria to support
pricing and reimbursement decisions by European health technology assessment

bodies.

Elvica ot al BMC Health Services Rerearch (A 21:E4
gl 0o 101 198412513021 67 BMC Health Services Research

RESEARCH ARTICLE Open Access

Description of the use of multicriteria to Q_
support pricing and reimbursement

decisions by European health technology
assessment bodies

David Elvira' @, Mercé Obach’ and Caridad Pontes' @

Abstract

Badkground: Heterogensity in drug access throughout Europe may be influenced by differences in drug-
assessment strategles. The EUnetHTA's assessrment core model (EUnetHTA-cone) and the EVDEM's multicriteria
framewwark are reference methodologies in this contest, the latter including a wider compromise between non-
contextual and contextual criteda Compliance of 37 Eurcpean Health Technology Assessment bodies (HTAL) with
EUnetHTA-core has been repomed, but the use of EVIDEM by this HTAD Is still unknown,

Methods: To describe the uptake and use of multicriteria approaches 1o evaluate drug value by European HTAD
using EVIDEM as reference framework, a multicritena framework wias obtained based on EVIDEM model, The criteria
used for drug appraisal by HTAD was extracted from the EUnetHTA report, and completed through seanch of
websites, publications and HTAD repaos. Use of EVIDEM assessment model in 37 European HTAD has been
described semi-quantitatively and summarized using an alignment heatmap.

Resuls: Aligned, mediurm or misaligned profiles were seen for 24.3%, 51.4% and 24,3% of HTAD when matching 1o
EVIDEM dimensions and criterla was considered. HTAD with explicit responsibilities in providing specific advice on
reimburserment showed more aigned profiles on contextual and non-contextual dimensions.

Condusbons: ELnetHTA's core model is imited in assessing medicdnes while EVDEM's framework provides
contextual dimension usad by sorme HTAL in Europe that can be escalated to other agendes. Meost of the 37
European HTAb hawve room to broaden thelr contextual assessment tools, especially when sadal and medical
perception of need requires to be explict 1o support payer's decsion on reimbursement
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Introduction

Oine of the major cost drivers in the Ewropean health-
care systems & the pharmaceutical ‘innovation’; even
considered more relevant than demographics [1]. At the
same time, it & also recognized as one of the main con-
tributors to the improvement of the population health
status [2].

According o the most recent siudy from  the
Oirganization for Economic Co-operation and Develap-
ment (QECD) [3]. pharmaceutical expenditure aceounts
for a percentage that range between 114% (UK) and
19.1% (Spain) of total healthcare expenditure across the
five largest Euwropean drug markets (France, Germany,
ltaly, Spain, and the UKL Specifically, the oncological
and hematological drugs are leading the budget impact
refated to pharmaceutical innosvation. The impact is
driven by the expansion of multiple new indications nor-
mally based on a mobecular definition that restricts the
population to be treated and the drug ends up being
desgnated as orphan-like medicines [4]. As estimated by
a recent study |5, 6], the healthcare expenditures on can-
cer in the Ewropean Union member states represented
roughly 6% of total healtheare expenditures. The steady
inerease of oncology costs is aligned with the disease in-
creasing incidence, the progressive reduction of mortal-
ity as well as high prices, in contrast with the less robust
evidence data on outeomes [7)].

A recent study [5] estimated that 40% of the new or-
phan drugs suthorized in Europe are related to rare neo-
plastic  disorders, and compare t©  non-oncologic
indications, the authorization B received at more ad-
vance stages of the clinical development and recognizing
a higher potential clinical benefit. From 3009 to 2013,
only 35% the 68 oncology indications approved by the
European Medicines Agency (EMA) showed a significant
prolongation of survival and only 10% showed an im-
provement in guality of life at the time of market ap-
proval. The magnitude of the benefit on overall survival
ranged from 1.0 to 5.8 months (median 27 months). In
the subsequent post marketing pedod (3.3 years later)
there was evidence for extension of life in 7% of the pre-
vious authorizations and reported benefit on quality of
life in 11% of the cases [8].

Owecasionally, when the drug can cover clinical unmet
needs with poor prognosis, the regulators trend
accept less and poorer evidence and include especial ap-
provals, such as conditional approval related to further
of adequate risk benefit rate in real word, after
commercialization, or approval under exceptional eir-
cumstances when this may not be achieved, in order o
ensure an earlier access to market. As described recently
[#] the potential benefit of patients” early access to new
medicines in areas of high unmet medical need, and
based on initial data only, have relevant implications in
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terms of medical and economic costs (opporiunity costs
of wusing alternative more efficent treatments available
for patientsh. Several initatives have been developed in
Europe to address these challenges of funding premium
priced products related to clear medical unmet needs
but with limited evidence [10]. Mew access management
maodels of these drugs have been promoted across Eur-
ope recently, especially for advance therapies, orphan
drugs and medicines for cancer, and including innova-
tive access schemes as valwe-based pricing, conditional
reimbursement schemes or risk sharing approaches [11].
Despite the smooth increase of these new access
sehemes, the mumber of sutcome-based solutions is still
very limited being the lack of a systematic and harmo-
nized value asessment methodology one of the main
limitations [12).

Beyond the general awareness among healtheare authaor-
ities o ensure “value for money”, or the link between price
and social or clinical value of the pharmaceutical
innewation [13], the reimbursement proces and value as-
sesament of drugs is still an open debate in Europe [14].
Several methods have been developed to assess the value
of drugs and set meaningful prices affordable to health-
care systems [15]. These methods are normally based on
the clinical benefits of the drugs and partially on valwe-
based pricing (eg. cost-effectivensss analysis). However,
there is neither a comsensus nor a  European
harmonization related to drug-pricing systems and, based
on a comparative international policy analysis, value-based
approaches to determine the prices of innovative products
are diverse [16]: including the implicit clinical value of the
quality-adjusted life-years (QALYS), mainly used in UK,
Sweden or Auvstralia, or the value clexification based on
innewation scabes (used in France, Ilzlr.. Gmn:.nr. Ausiria,
Canada or Japan) [17]. Normally new drugs classified =
an innovative medicine are reimbursed at a higher price
than the cuarrent therapeutic alternatives; although the
amount, type and methodology to set the premium is nor-
mally veiled by the healthcare authorities [7].

In Europe, the European Metwork for Health Technol-
ogy Assessment (EUnetHTA) was set up in 2006 and in-
cludes all EU Member States to provide strategic guidance
and policy orentation on the assessment of health tech-
nologies (induding drugs), by developing policy papers
and disussing areas of potential collaboration. During the
last decade the network has foused the effons on the
development of common methodologies, piloting and
producing joint early dialogues and Health Technology
Aspemgment (HTA) joint assessoment reports, as well 2
developing and maintaining common toals [18]. One of
the most relevant tooks developed by the network & the
HTA Core Model for Rapid Relative Efectiveness
Asscment (REA) [19]. The Muode is a methodological
Iramewark for the collaborative production and sharng of
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HTA infvrmation that defines the content elements to be
considered in an HTA and it enables standardized assess-
ment reporting across Europe. Because of the objective of
the framework is to share commonly required elements of
infrmation, only information that is consdersd both im-
portant and transferable i collected. The model brings a
standardized ramework that allows a common compari-
son of the drivers that lead prcing and reimbure=ment de-
cisions among different European authaorities.

HTA Metwork approach is focused on technical as-
pects while methods to support alignment of deci-
sions with the compassionate impetus of healthcare
systems is lacking [30]. In many countries, healthcare
authorities are induding a broader approach to assess
the pharmaceutical products (especially in therapeutic
areas like oncology and rare diseases) [21). EVIDEM
[22] (Evidence and Value lmpact an Decsion Making)
was developed based on an analysis of the founda-
tions of healthcare systems, the reasoning underlying
decisions and fair processes, and has become a refer-
ence for multicriteria decision approaches in this set-
ting. It includes the concept of reflective multicriteria
amuming decsion-makers are guided by a generc
interpretative frame rooted in the baseline values of
the healtheare systems, drawing on several domains of
knowledge including healthcare  ethics,  evidenced -
based medicine, health economics or health technol-
ogy assesment approaches. A multicriteria  analysis
provides an effective approach to increase the legitim-
acy of decisions. Beyond a tool, rellective multicriteria
pioneered by EVIDEM is geared to transform the
vision of the value of healthcare interventions and
how they might contribute to relevant, equitable and
sustainable healthcare systems. EVIDEM can be used
to  compare wvarious  healthcare  interventions  and
prioritize  its implementation using a  performance
matrix underpinned in the several dimensions and
criteria defined by the framework [20].

EVIDEM criteria overlap with EUnetHT A-core except
for 4 non-contextual and 3 social erteria, which are
alsent or partially included in the EUnetHTA frame-
wark. ]m.-eml:f. ? ElnetHTA criteria are absent in the
EVIDEM framework [ Tabde 1)

Although multicriteria EVIDEM approach is now ap-
plied by several healtheare authorities [23], especally
when the social and medical perception of need requires
a more holistic ssessment ramework to support the
payer’s decision, a formal and systematic comparison of
EUnetHTA" and EVIDEM's methodobogical frameworks
and whether European health technology ass=ssment
bodies (HTAB) are :l:p:d with the EVIDEM method-
ology standards is lacking [24]. Since EUnetHTA and
EVIDEM frameworks differ in a substantial number of
criteria, it is of interest to know the extent of compliance

Page 3 of 12

with EVIDEM framework of HTAs 2 an additional way
tor explore potential reasons of assesiment discrepancies.
Despite the compliance of 37 European HTAb with
using the supportive criteria for decision making pro-
posed in the EUnetHTA-core framework has been previ-
ously reported [18], whether these HTAb do ako
comply with the wider EVIDEM multicriteria i
unknown.

Thus, the main aim of this study is to deseribe the up-
take and wee of multicriteria approaches to appraise drug
value by 37 European HTAb, using EUnetHTA and EVI-
DEM as reference frameworks.

Methods

A gquantitative validation of the degree of alignment with
the EUnstHTA's standard framework of 37 European
HTAb from 2B countries was done, based on a previous
gqualitative analysis conducted by the European Commis-
sion [1B] and an additional thorough search of websites,
publications and reporis of HTAb. The criteria used for
appraizal by the different HTAb were identified and clas-
sified, and the matching with the criteria described in
the EVIDEM methodological framework were described
semi-gquantitatively using a heatmap of alignment.

The items reported included those eriteria in the HTA
Core Model, namely: Relative Effectiveness Assessment
(REA) of pharmacenticals, EUnstHTA methodalogical
guidelines [25] and procedure descriptions |26, 27). Abo,
criteria refated to the types of technobogies assesosd, the
adminigrative level (national, r\:gim'nL institutionalp and
the formal background (legisltion, formal agreement,
internal guideline] of cerain methodological require-
ments were also used.

An 'I.Iph.l!d version of EVIDEM [ramework (v.10) was
analyzed in order to asess how the dimensions and en-
terda included in the EUnetHTA methodological frame-
work  fitted  within  the EVIDEMs methodological
Tramework.

The EVIDEM framework indudes 13 non-contextual
dimensions and & contextual dimensions (Table 1). The
non-contextual dimensions (EVIDEM core-model) in-
clude normative aspects combined with the description
of the technical knowdedge avaishle. Contextual dimensions
tailor the framework o the context of decision-making.

An HTAb hetmap was developed, where heatmap
categaries were generated for each EVIDEM's dimension
usng as a source the mentioned criteria in the EUnetH-
TA's report [18], webs and reports available from the
different HTAb analyzed (supplementary file). The con-
tribution Eweigll.l,] of each mentioned criterion to the
final heatmap's score by dimension was equal and pro-
portioned to the number of criteria by dimension de-
scribed in Table 1. Only when the mentioned criteria
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Table 1 EVIDEM arnd EUnetHTA critens cormeipondence
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EVIDEM CRITERLA EUnetHTA CRITERIA
HON-COMTEXTUAL CRITERLA
Diseane severiy « Effect of disease on ife-sepectancy mmmhrm:lmammm
« Effect of disease on morbicity indudes disabifty and 0 the HTA Come Moded for REA - SEVERITY DEFRITION
functiony
« Effact of db on patients’ qualiy of life *mhnubg'r nfrltheu;leuﬂl:h peoiblerm and cument we of
« Effact of o - ! qualiny of e L ame N SEESEMETYS
Sie of affecied + Presalenice Wethadology requisernents for the ciinical asessmens companed
== e y] + Inchdenoe o the HTA Cose Model for REA - POPULATION
A description of the heakth problerm and cument e of
technobogy are incheded in assessmenns
Unimet resds v Linmiet nieechs in efficacy A description of the health probler and cument wse of
v Linmniet needk in sxfesy rechnology are inchuded in assessmenas
:mmmmmmm Systerranic search strategies applied 1o evidences (HEALTH
pemand FROBLEM - CLERENT TECHMOLOGY USE)
Comparative » Magnitude of healih gain The comparator is supponed by evidence on it efficacy profile
effectivenes + Percenage of the teget population expecied o fiowr thae: respective clinical Indicationspopulation
. m’“h mmm‘mdmmdumhgﬁn Msessmenis arakee cinical effeciveness / efficacy (added
v Subroriteda for the messne of efficacy spedfic o the Fhaarmutic vl
Therapeutic aea Systerranic search sirmegies apnbed 1o evidences (EFRCACY-
EFFECTIVENESS)
Comparative safety’  « Adwerse events The comparator is supponed by evidence on its safery profile for
poleriliny o Serious acheTLe events the respetive dinical indicationpopulation
+ Fatal adverse eeres
+ Shewt-term safeny Amessmenns anakze safery
. !’ﬂ}f Sﬁmlcmrm;nmegb:zmhdmﬂuems[&t}el'ﬂ
+ Tolevability
Comparative patient-  « improverment in healthemelaed quality of fe CIALYs appled
perceived haalth mam S
» Conwenience J ease of use / mode & setting of A s inchude 2 ethical analysk
e Systermatic search strategies appled 10 evidences (FATENT
ASPECTE)
Type of provenihe « Eradicanion, prevention, reduction in diseass Mo i labbe
Eenefic ‘transmiksion, reduction in the prevalencoe of ik
farsors). Fublic health perspecive.
Type of sheapeutic « Symptom rdief, prolonging |, cune Amessmenns inchude a description of the health problemn and
benefic cument wse of wechnokogy
Comparative ot « Met cost of inservention Asmessmenes arabze cost, budget Impact or include economic
COMGEQUENCEs - foaf  « Aoquisition cost exakation
of intervension «Implementation’ maintenance cos
Comparative ot « bmgact o peiany Laee expendibees Asmessmenes arabze cost, budget Impact or include economic
COMGETUENES = «Impact on ospital caee expendinanes exakation
medical coss « bmpact o long-aenm care expendiures
Comparative oot « mpact on peoductivity Amessmenes srakze social spects
Corsemuenes - non-  « Hnanclal irgact on patienes
medical coms » Hnanclal inrgact on cansgheens
+ Costs to the wider social care symem
Cuslity of sidence  « Validity |study design, agresmient among shadies) Sources of evidence included & redevant dinical sddence for

» Redernce (population, disease mage, cucoimes]

+ Compleienes. of reparting (uncenainty, conficting
et acroess siudbies, imited remiber of siuckes)

« Type of evidence
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Formral tools or algorihms for evidence grading applied
The GRADE approach in routine e
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Table 1 EVIDEM and EUnetHTA critens cormespondence [Cortinusdg])
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[EUnetHTA CRITERIA

Expen conserous’ Cument consermaus of expens on what comtibaees state-

dinical practice
guidedines

of-the-art practioes (guicelines

CONTEXTUAL CRITERLA
Mandaie and scope Aligrament with heakhcwe phins'systerrs

of the heakhcare
system

Population priceities .« Cument priontes of health system (e low

ared soces

SO RO oM. status; specific sge geoups)
» Speevial populanions (e.g. ethnicity
+ Refmone comemunities
« Fane diseases
« Speific therapemic aeas

Comman goal and « Srakeholder presuones

speciic iImeress

Emdonmantal impact

= Stakeholders bamiers
« Conflict of inberest

Enveiommeraal Impact nlf prodhucTion
Ervirommanaal impact of use
Environmenial impact of imglemeniation
Environmenaal impact a' prochuction
Ervirommaenaal impact of use
Erveirommenial impact of implementaicon

Sysiem capaciy and = Orgainkrytional requisements je.g, process, premises,
appiopriae e of squipment)

Imtervention

« Shill pequirements

» Legilaaher pequinemenis

» Swnesilance requirements

« Fisk of inapprogrinie use

« Iretiburicral limiations o uptake

Pobticalhisonicald « Political priceities and contess

oulnral conbex

» Cuhural acoeptabiity

» Peecedence (congnuence: with presiows and futune
decklons)

v Impact on innovation & reseach

v Impact on parmership & colbborion among
heakhcae sakeholders

meta-analysks, qualiative sprehesis)

Tables and forms aee sandsmized for evidence synthess and
analysk

Evidence aralysk include sumogeie sndpoints, compashe
endpoinks, PRk, HACoL merunes, indinect comparuone, meta-
analysk, relevant geoup swb-population, key deficiencies. i awvail-
able data, wanaferabilry isues, sammary of findings

Sources of evidence on the mchnology: A soiermific jounral
publconions, B. geey Iteraiure (e published repons), &
unginlished daga, O regiser dana, B adminianke data, F.
rmanufaciurer data

Confidential data from marefactuers accepand

MNOT availabls

Circumstanoes whene HTA repots ane paovided

Amessmenes srakee soclal aspects

Azessmenits aralyee social apects

Mo i bbb

Agzessmeras include a separaie ethical analysk
Assessmerns arakee legal aspecs
Aumessmenis anakyze organizaional spects

Agsessmenas inchude a separate ethical analhysk

Senarcie nefarence [23. GRADE Grading of R datk A [ and Evaluations, HTA Hialh Techrology Aswdiment, FAGal Hialth
Fdabind Quality of Lifa, PACH Patsant Ripsoried Outcomaen, QALY Cuality Adpuited Life Yaars, AES Relative Efecliviniis Alsisimant

were not fully

[Ty - I,E"‘“’"' [r——y M?[Z“Mh ‘m?l-m

Descriptive

percentiles) were used to summarize the data and 95%
confidence interval for each dimension and HTAb Figs.

aligned with the EVIDEM's eriteria, the 1 and 2, and conditional formatting was used to auto-

matically color code each cell wsing Microsoft Excel
(Windows Office 365) = that
wi't]'lsmm n:u‘ll.ng Eurl'l:i#'l.ul.:]i&ummt (100} and red

eobors were used

for lowest alignment (0], Values outside the interquartile
statistics (mean, standard deviation, range were used to aseess alignment with the EVIDEM's

masdel [2B]. HTAbs with and average heat score above
the 75th percentile were considered “Aligned” with the
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Fig. 1 EVIDEM alignment scone by dimension
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EVIDEM modd, and those below 25th pﬂ'l.'Eﬂl.ilE WETE
considered  “Misligned”. The rest were clawified as
“Medium” in terms of EVIDEM model's alignment.

Results

Most of the non-contextual criteria of EVIDEM are
overlapped with the core model of EUnstHTA, except
for the type of prevention benefits, non-medical com-
pantive cost consequences, systematic use of expert
consensus and vuse of clinical guidelines to define state-
of-the-art, which are not or partially inchuded on the
EUnetHTA's framework (Table 1). Regarding contextual
criteria, the asessment of the system capacity and ap-
propriate use of intervention is the most aligned criteria
between both fameworks, followed by the political fhis-
toricalicaltural context  ascesment, the mandate and
scope of the healthcare system, the special population
priovities and equity on access criteria. Other social eri-
tera (stakeholders management, condlict of interest as-
sessment or environmental impact assessment) are not
reflected in the EUnetHTA'S framework. A systematic
general description of the asessed technology and the
reqquest of clarfication of the assessment process (guide-
lines and legiskation) are key aspects considered by the
EUnetHTA analysis that are not explicitly included in
the EVIDEM framework.

Most of the non-contextual dimensions (such as dis-
ease severity, size o affected pnpul:.tinn. unmet nesds,
comparative effectiveness, comparative safety/tolerability
or type of therapeutic benefit] show consistently high
rates among the HTAL (mean above 85% and standard
deviation bebow 16%); other non-contextual dimensions
(type of preventive benefit, comparative non-medical
costs,  expert  consensus) and  relevant  contextual

dimensions {such as population priorities, common goal,
environmental impact, system capacity or political This-
torical/cultural context) are systermatically rated low
(Table 2).

All HTAb address consistently the health problem and
current use of technobogy, technical characteristics, clin-
ical effectiveness and safety criteria, which are included
in the EUnetHTA core model. Chodces on comparator,
methodology of comparison, endpoints and methods of
evidence search and synthesis, are consistently aligned.
On the contrary, non-clinical domains, assessment ap-
proaches, methodology, modeling algorithms and data
are comsistently dis-aligned (Table 3).

Mone of the local HTAb had high heat scores with
regards to the use of contextual eriteria (Table 2). Con-
sidering  alignment to  EVIDEM-driven  assessment
framework, three pattems of HTAs Emug_ed: '.r’|.|.i.5|1.ﬂ|'..
“Medivm” and “Misaligned” (Table 4).

Mine agencies in Bulgary, Hungary, Italy, Malta,
Slovakia, Spain, Sweden and UK showed an “Aligned”
profile (average heat score above the 75th percentile)
with a consistent alignment on non-contextual dimen-
sions and dgnificantly high alignment scores on paolit-
ical/historical/cultural  context, system capacity and
appropriate uwse of the intervention.

Mozt HTAL (19/37; 51%) showed a “Medium”® alip-
ment profile. Alignment rtes for non-contextual criteria
were mainly high (eg patient perceived health and qual-
ity of evidence dimensions) in these HTAb, and ako
other contextual dimensions (swch as the mandate and
scope of the healtheare system, system capacity and ap-
propriate use of the intervention) were rated high On
the contrary, population priorities and access dimension
systematically rated below 50%, except for AEMPS.
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(e figune on previous paoe)
Flg. 2 EVIDEM alignment scone by HTAL. HTAlR Heakh Techinology Assesument body. SESCE: Senvicio de Evaluacisn del Senvidio Canario de Salud,
SBL: Swedish Agency for Heakh Technology Asessmens and Assessment of Social Sendoes; HVE: Haupeverband der Osserreichischen
Soziakersichenunosrigen, KCE Beiglan Health Care Knowledge Cenine; INAM-RLER: Mational Institute for Health and Cisabilicy Insurance; NCPHA
Naticnal Center of Pubdlic Health and Analyses; SUKL: State Instiute for Drug Comerol; FIMEA: Finnish Medicines Agency; HAS: Hiuee Autorig de
Santé; WA Institute for Qualiny and Efficiency in Health Cave; OGYE: Navional iratibeee of Pharmacy and Mutrition; B Healh Infirmanion and
Couality Authariny; BCPE: Mational Centee for Pharmacosconomics; AFA Rallan Medicines Agency; UCSC: Unkaesith Cattolica ded Sacen Cuone; 2B
Zoegiratioust Mederand, AOTMIT: Agencja Oceny Technologil Medycorech | Tanyfikaci, INFARMED: Natioral Authority of Medicines and Health
Products; UHF: Union Health Insurance Fund, AEMPS Agencia Espafola de Medicamenios y Produceos Sanizanios; AETSA: Agencia de Evaluackn
de Tecnokogls Sanfaias de Andaluck AQUKS Acéncia de Qualiat | Avakuacky Sankdes de Canaluny; TUV: Dental and Prammaceutical Benefits
Agency, MICE: Mational instizuie for Health and Care Excellence: S Scottish Medicines Consortium AWTTC: Al Wales Therapeutics and
Tasicology Cernre;, HFH Horsseglan Insitiute of Pulblic Health; Bobiic Noeseglan Medicines Agency; LEFHTA: Ludhwig Boktzmann Inatibube: of
Health Technology Assessmens; AT Agency for Quality and Accreditation in Health Care and Social Wetfare; UWaol: Universing of Tarns &84
Gemeinsamer Bundesanschass; FER Regione Emilia-Fomagna; NVDE The Mational Health Service; MOH: Minsary of Health Malta; BMOH: Minkary of
Health Skowabiag WIMF: Agency for Mediciral Products and Medical Devices

In %37 (24%) HTAb the profile was considered
"i‘-1.is:|li|.|,|1.m{'.. with bow scores on nliyun.ent [average
score below 25th percentile) in dimensions such as
patients perceived health methods, cost-consequence

and quality of the evidence. Considering the non-
contextual perspective, the German G-BA and the NIPH
in Morway show high scores focused and limited to the
technical COMparkson of alternatives [elfectiveness, :a.Eet:r

analyds (cost of intervention and other medical costs)  and  quality of evidence asessment). From  the

Tabsle 2 HTAL heatmap of coincidence with EADEM framevwook
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Tahle 3 EVIDEM heat scoee by dimension
Criteria Man  Standard Low 5% CL Upper 95% CL 25th TSih
Duarvlation Mean Mhar Percanitile Percontile
Disease weveriny BF2 173 500 100 TEQ feak]
Size of affected population BaS 162 500 1000 750 1000
Unamst nesos 9539 125 500 1000 1000 1000
Comparative effectivenss s 17 B23 100 foule] feak]
Comiparative "-::I'I:".:.n.f'.:lcf.:lbilry 928 145 500 1000 1000 1000
Comparative patent-peroeived health FFRO 517 119 125 1000 75 &5
Type of preventive benefic oo oo oo (151 o oo
Type of therpeutic benefit LT L 500 10 1o0D ki)
Comparative- oos of inenention 743 3xs oo 1000 500 1000
Comparative - ather medical coss 743 325 oo 1000 500 fuaki]
Compaative = non-medical oot (12 53 oo 0 (111 iy
by of evidence G40 334 22 1000 444 g3
Expert conaenseclinical practice guidelines 00 oo (11 {151 (1] [a1x]
Contesteal criteria oo oo oo {15 (111 oo
Nandaxe and scope :I'I‘l'-f.‘hcdl‘hcx\'.“.g-mcm 51.1 139 300 {caln) 300 (=]
Populankon priorities and access 235 1448 oo {caln) 300 oo
Common goal and speciic inseess 7B 58 oo ili] (111 iy
Ensironimental impac oo oo oo oo o [=le]
Systermn capacity & appropeme use of 59 143 oo 533 123 A0
Inberenion
Political fistoncaléoutiural contest 195 174 oo B0 o no
GLORAL 4743 5B nz (£1E7 447 51.25

contextuwal perspective, all the HTAb of this group rated
low on the mandate and scope of the healtheare system,
population priorities on acoess, system capacity, appro-
priate use of the interventions and political/ historical!
cultural context.

HTAb with explicit responsibilities in providing spe-
cific advice on pricing and reimbursement (normally re-
gional agencies in countries with more than ane HTAb
in pl:.ue. such 2 B-elgl:.n KCE, German lQWlL;\. 1rizh
HEQA, ltalian UCSC, Portuguese INFARMA, Slovakian
UHIF, Spanish SESCS or Swedish SEU) showed higher
and similar scores on contextual and non-contextual

dimensions.

Discussion and conclusions
The alignment between EVIDEM and EUnstHT A meth-
odological ameworks B consistently high, especially
when asseessing domains related to health problem de-
seription, current use of the technology, technical char-
acteristics, clinical effectivenss, and :af:ty. However,
wther non-contextual dimensions of the EVIDEM frame-
work and the EUnetHTA core model are consistently
misaligned.

The main EUnstHT A core masde] criteria, such as clin-
jcal  effectivensss, ﬂ.'rEt!.' conditions,  health prnl:ﬂu'n

description and current use of technology; are consist-
ently addressed by all HTAb. As previously reported
[18] the institutions go only partially beyond these cri-
teria and it is normally dependent an the topic of asess-
ment. For those European HTAb directly advising on
price and reimbursement decisions, the reported criteria
used to support their decisions show a more balanced
alignment between both methodological approaches.
That conclusion could explain why in many cases, the
subnational HTAb in those countries with multiple
agenties, are the ones showing a balanced profile amaong
contextual and non-contextual dimenssons.

EVIDEM provides a generic interpretive frame (MCDA
- Multi-Criteria Decision Anabysis — reflective grid) that
can be used to eBeit individual values and Geilitate delib-
ertions through a common structure that includes inter-
pretive scores (quantitative criteria), quabiative impacts
{qtn]i.h.ﬁ've- criberia) as well a5 narrative comments (all cri-
teria) [21]. EVIDEM framework was designed to minimize
the Emitations of the deiberation process by ensuring
that generic asessment criteria (either quantitative or
gqualitative) are included; evidence relevant to each eriter-
ion is made available through an efficient synthesis meth-
odobogy; and e validity is checked at each step of the
process (weights, scores and comesponding  narratives,
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aggregated measures). EVIDEM framework i sufficiently
fexible to be adapted to the local assessment context, al-
though it also requires consistency in the identification of
a set of criteria, scoring scale and weights when assessing
2 beoad range of competing interventions in a specific
local context [29, 30]. _

A holistic approach is required to consistently assess
the social and medical needs to support payer’s decision
on prices and reimbursement conditions of certain
drugs, such as di innovations or orphan drugs,
broadening the need of using EVIDEM-like contextual
assessment tools by European HTAb.
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Introduction

Even using well-stablished technology assesament processes, the basis of the decisions on dmg price and
reimbursement are sometimes perceived as poorty mfrmed, and sometimes may be seen as disconnected to vahe.
The literature remains incomchisive about bow Health Techoology Assessment Hodies (HTAb) should repert the
determninants of theit decisions. This stody evalhates the relationchip between oncology and hematology drog Lt
prices and sruchmed vahe paramsters at the time of reimbursement decision in Spain.

Misthods

The shady inchaded all onco-hematoleeical preducts (27) with a first mdication authorizead between amuary

2017 and Derember 3116t Spain, and pricing decisions published uniil October 3022, For each product 54
inicators refiscting the structumed multile criteria decision anaiysis (MCTIA) -
Evidence hased Decision-Making (EVIDEM) framework were measured. The rlationship betwesn prices and the

Reruits

Higher prices wers ohserved when the standand of cars inchaded combinations, if thers wers references to long-
lasting responses, for Swed duration of weatment a5 conpared to treatment until progression and for lower
frequenciss of adminisration; lower prices for oml route as compared to other fumes of admimisation. Stagstcally
sipmifiramt associations wers shesrved between prices and fhe median duration of freatment, the impact on patisnt's
auranonyy, the easmess o use the droe, as well as the recommendation of experts.
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46  Discwrsion

47 The shady suggests that indicators related to the rype of sandard of care. refrences io long-lasting respondars, the
48  comvenience in the nse of the drug and the inpact of teatment on patient”s mbononry s well as contexhial

46 mdcacors gach as the existence of prewious clinical consensus are drivers to set oncology drug prices in Spain. The
50  implementation of MCDA-EVIDEM methodologies may be usefitl to capture the infinsnre on pricing decizions of
51  additonal factors pet inchded in legislation or comsclidated assessment famewerks such a5 Exmopean Network for
52  Health Technology Asseszment (FunstHTA) core model . It may be opporhume to copsider this m the upcoming

53  revision of the Spanish repulation for health techralogy assessments and pricing and refmbursement procedres.

54 Kgwords

55  Health Technolesy Assesgment, Multimiteria Assessment Methods, Price and Beiminrsement 5ystems, Cooo-
56  Hematologic Prices, Vale Assessment.
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3 Introduction

Concerns about the increasing cost for oncological and hematningic innevation in Europe ane srowing as prices of
cancer druzs are bigh bt not alwrys related to a proportional improvement on patients” health st [']. In Burope,
the incTesse rate of health spending on cancer has been fister tham the increase in cancer incidence daring the last 20
vears. Simdlarty, the boss of productivity related fo premature cancer mortality has decreased, while productivity loss
related o morbidity &5 still uncertai [7].

Progressively flexihle regulatory criteria for sotharization o the setting of precision medicine points the fooes of
market access decision o the pricing and reiminrsement process. Stdies of authorization decisions in Eumope
estimated that after monéforing post authorfmtion real world evidence for 3,3 years, benefts on survival of those
aurhorized drazs were anly ohserved in 7% of the cases, and improvement an repartad quality of lifs was achieved
moomly 1% of them [*]. A recent study [*] confimes that this mend is conselidated, and regulatory practice & bised
towards earlier access at the expense of production of post-mthorization robust evidence. especially when the dnag
covers climical unmet needs in diseases with poor progmesis [*]. Pricng and reimibsrsement decisions are togeh
when evidence iz scarce and lacking comparative data, risking opportmity costs [¥]. In arder to minimize those, new
ACoess management models have been implemented acros: Europe during the 1ast decades [7] alttough in a limited
ammnt and with a lack of methodological harmenivation [*]. The increase of prices of sncologic products has
There is still an open debate in Enrope about which are the adsquate mathods to assess the vahee of drugs ['7].
Ilethods to set “fair prices”™ are generally foossed on dinical benefits or expanded fo the so-alled value-based
pricing which iz usumally foosed on cost-efectivensss analysis [M'-*-1"]. Cancer drgs ae nomally dassified as
mnovation based on implicst climical vakne thoongh Quality-Adjusted Life-Years - QALYS (e.g. UK, Anstralia,
Swreden) or using mpevation scales (2.2, Carada, Tapan, France, Germarmy, Austria, Italy) [']. However, healthears
authorties do oot nommalty umeil the details of the methodology applied to assess vabue, while new cancer drogs ane
measingly reimbnrsed at a higher price than the available alternatives [*7).
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Recent studies ['“] show that even in countries with well-stablished fechnology assessment processes (soch as TE,
Germamy, France, amd Switrerland), prices may still be considered as disconnected to valne. In fact, in countries
surh as France, Australia, ar UE, prices are anly weakly associated with dnag clinical benefits ['7-119],

Besides lack of elpments to check consistency between price and vahue, the Iierature remains inconchasive about the
faciors that Health Techmology Assessment Bodiss (HT.Ah) are using to make their decisions on valhe and how the
payers are dciding and reparting price decisions, especially when applying managed entry agreements [%]. Recent
studies [*'] show that EVIDEM s framework provides a complste and suitable vaie assessment framework,
mrhiding contextual dimensions, and it has besn progressively adopied by some HTAb in Europe Additionally,
differences may exist in the concept of vahoe betwesn payers and patients: while payers are pensrally foosed on
objective clinical outcomes to datermine reimiurssment conditions, the mportance of patient”s preferences & et
clear [#-47].

In Spain, the pricng and decizion process starts after the Europsan marketing autherization is formalty adegted by
the Spanish Agency of Madirines and Medical Devices (AEMPS) [*]. Subsequently, a Therapeutic Positioning
Report (TPR,) &5 issued by BEvalhed network [*] to irform aheut the added therapentic vahie of the dnog as
compared to cument therapeutic altematives, The TPR inchades a thempeutic evahuation from the AEMPS; mm
economc assessment from the General Directorate for Conmmen Portiolio of the NHS and Pharmacy Services
(DGCCEF), and a finad technical revision by extemal experts and soenfific sodsties appodted by the REvalMed
network The TPE, topether with the application dossier filed by the marketing anthorization halder and DGCCSF
OWIL FEports, are supposed to be the main driver for reimiursement decisions. The Inter-mimisterial Commsttes oo
Pricing of Medicnes and Healthcare Products (CTPM) & the body responsible for the: final resobution of prics and
reimbursement conditions [4]. The CTPM decision is published as a listed price {pot net price) and motivation in
genenal terms, which are based on the criteria listed in the DL 12005, bt the information providsd by the Ministry
of Health (MoH) & oot detailed enmugh to know how the value of the dmg has been stblished It has been
questioned whether the Spamish pricing modsl is based only in budgetary impact and lower Enmopean nominal price,
In fact, detailed information on how Spanish healtheans axthorties define price and reirbursement conditions of
new drugs is not available, and bk of prediciability, potentially driving to iconsistency between value and price
hias been allsged [-*). The Royal Legslative Derres 173015 (BDL 1/2015) of the Law on Guarant=es and Fational
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Use of Medirines and Health Produsces [*] lists onty a restricted set of criteria to be used by the Spanish National
Health System to stablish prices of public fimded medicines

Based on recent data released by MoH €], 907 of assessed encologic medicines in Spain are publicly fimded with
2 listed price 15 times higher than the sveraze price of new pon-cancer related dnaps. By 2001, cancer dmg costs
represented 16.9%% of the ghobal phanmacentical Spanish public budzet, and the cost of cancer dnigs af bospital level
grew by 103,574 since 2014. The main objective of this shaty was to externalty evahmate whether there iz a
relationship between the prices of oncology amd bematology drigs and the evidentiary and confehia] nformation
awailable at the time of resmbrrsement dedision in Spain. by applyme a struchmed assessment of parameters
measiring dngg walkue. and to identify the most relevant orteria related fo price decisions made by health muthorities.

4 Materiaks and Metheds

ANl e chemsical entities with a first EMA authoriztion for a single anco-hematelogic indication between Jamary
‘017 and Decamher 210 were identified, and price nd reimburssment dacisions of the Spanish Mol inchading the
potified price and public fimding suthoriztion, were tracked hased on the publicly available database Bifimed 7]
and the resohrfinns published by the MeH until end of October 122 { Appendis).

For stmdandimation and comparison parpeses, a daily meatment cost based on notified prices was assigned following
the Sunmmary of Product Characteristics reconmended posalogy for the studied indication. When the treatment
durtion was fxed, cost was anmualired Products with a negative decision were assined a prize of zemo; no other

For each product. a set of mdicators from the MCDA-EVIDEM framework was used. A iematre r=view was
carmiad out to identify the mdicators [-11-4-1%%] for each MCDA-EVIDEM dimension (Table 2} The inchision
axiteria fior the review wene articles published from JTamary 2017 to December 2021 that incheded MCDA-EVIDEM
related indicators fo assess onco-hemamlogic droes as well 25 coumiry legislation ad HTAb offidal doooments
available m English or Spanizh. The revisw did not inchde outdated documents. The mdicators for each product
were extracted from available Exropean Public Asseszment Bepert (EPAR]), TPE. [*7], European Socisty of Madical
Oncalogy-Magnimde of Clinical Benefit Scale (ESMI0-MCBS) evahations [**], Mational Institute for Health and
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Care Excellence (MICE) economic assessments [] and reehy available information from national and regsonal
healtheare auforities [<]. The indicators wers informed by a stepwise approach including two independent
reviewers for each product md discrepancies were resolved trough discossion. Public notified reimbrsed prices
per procuct {eagressed as anmal cost per reatment) were akso mohaded.

Contirmimzs wariables for each MCTA-EVIDEM dimensions” indicaiors were expressad as mean + standard
devizton, and categorical vanables were expressed as percentags.

To evahaate the relaton between oncology and hematoleey reatment prices and MCTA-EVIDEM indicators at the
fime of rimiursement dacision, univariate aralyzes were parformed. For comelation analyses, categories weme
pomalized, and summaries caloulated by dimension; prices were catzgorized by tenciles where required. To
compare wariables, the non-parametric Marm-Whitney test was used for contimaos varablss and the Fisher exact
test for categorical variables. Speanman’s coefficents and 95% confidence infervals were calrulated to assess
comelations. The statistical signifirance was set at 5% mao-filed. The anabysiz was deemed explomatory, and tis no
measares b0 aocount for nmltphicity were applied.

5 [Eesulis

From Jamsary 2017 to Decamber 2019, 24 oncologjcal new chemical entities were granted a first indication
marketing authorization m Eoepe. Ons prodic was excuded doe to conflict of interest of the team, ad an adjvant
prochuct for phetodynamsic theray was deemed a5 not sitshle fior the exercise [] (Figurel). Evenually, 13
proschacts were amabyzed, aimed to treat 11 different tamors. By October 2000, pricng and resmimrsement bad been
granted for 18 produrts and denisd to 4 products (Table 1). Most fraquent indications were breast and hmg cancer
and ¥ dmgs had arphan designation (Table 1. Ooly 2 produots bad no therapentic altematives (in hmg and agnostic
indicarions) and roughiy half of the products had targetad therapiss as altenative options. Likewise, half of the
eaiments had impact oo patients” awononry (loog infavenms adorinsiraton, dayrare admission), mostly in aome
Jeukenmia, ymphomas, melmoma, and neuroblastoma. Products for the trextment of melanoma, hreast,
namoblastoma, and agmostic indications showed Longer Progression Free Survival - PFS (observed and compared to
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control) over the median {14 months) and betrer Overall Survival (05} versus control was ssen for products to treat
leukemia and navmoblastoma. Most of the produces were aimed to non-amsive ssttings (10/27), with 2 moderate
MCBS scare (13422 products under the score of 4) and low quality of evidence (1722 products inder a JADAT)
scor= of 3). Mot did not require new healtheare service dalivery routes (14/17) and were administered arally
{15/23). Mamy had an Tncremental Cost-Effectivensss Ratio (IOER) over the NICE fhresheld and were included in
the NICE Cancer Dinge= Find (15/23), and most were related to cancers inchaded in a National or Regional Health
Plars (18/2). More than half of the products (123) were explicitly recommended by experts” consensus or
inrhuded in cliical practice gridelines whils 4712 prodnrts were exgilicitly not recommendad {Tahla J).

The univariate anatysis {Tahle 3 and Table £) showed sigmificantty bigher leted prices when the standard of care
was combined treatments, if long-lasting respomders were reparted, and for sevenl chamcieristics of the treatment:
bipher prices for fimed duration as compared to treatment unti] progression and kywer frequenciss of administration.
and lower prices for ol route as compared to other routes of admingstration. There wene significant comelations
hetween price and the easimess of nse of the dnag. the impact of T=amment oo patient™s auopenTy, and the existencs
of recommendations by expers. Feganding smmmanes by dimensions, the ooty association to price vahes was
obzerved for the “expert consenangs/dlimical padice puidslines reoommendations™ dimension, that contamed a smgls

Hem.

6§ Disoossion

O findings suggest that the initial price of oncology and hematology products tends to be infinenced (higher
purices)) andy by few variables: the type of standard of care, the reporting of long-lasting responders, the comenience
of use of drogs, the mupact on patient’s autanoory, a limited doration of the Teatment, a5 well a5 comfeal
mdicatars gach as the existence of previous clinical consensus. Mone of the individnal sems for compaative
efficacy, safety or quality of 1ife reached sigrificance for price comelation. Aftemps to aummarize vahes by
dimensions, a5 compared to description of individual items, did not improve explanation of price differences.
However, the lack of stmdardived metrics and harmonized interpretation of comtexmal indicators mits the
inferpretation of the resulfs.
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The limitations to move forward with more tansparent and sandardized drug pricing processes is mainly the lack of
shared comvention about the definstion of “price” as an expression of “vahe” [¥]. For exampls, concepts such as
cuality-adjusted life-years (o sandardize health Frire) am not captoring the social peeption of health benefit when
life expectancy of diseases differ [*]. AddStionalty, price setting processes are conditioned by available and previous
therapetic aliematives, influencing prices of pharmacestical innevation based on bistorical nentias and baseline:
costs of the disease for the system [*]. Addsiomally, dese, poselogy, or treatment duration, add complexity fo direct
comparison of vahe-based prices of new dnigs.

There is a diversity of standardized clinical eutcomes (overall survival, progression free survival, quality of life, md
safisty) that mediral soristies and European healthcare authorities ™! are usme to guide or define reiminrsemet
condiriens of encology dnags [*°]. Other pepants ['2.1%5.41.52%] suzgest dat perceived additiona] therapautic
hensfits hased on weak variables (such as response mites) or perception of severity (when thiz 5 measured) may be
driving eocalogy dngs prices. In our data, these clinical wariables as well as “hand™ variaties such as overall survival
were ot Zood pricing predictors. However, we obsarved higher prices for producs reporting references to long-
lasting responders. Furthermors, gur research also shows that other intermediate indicators such PFS, generally
acoapied as indicators of the capacity of a dnag to core ar alter the nahmal history of the dizeaze [*7], were not song
predictors of prices sither. The lack of consistent evidenre hased on long-term efficacy data, ar on relative efficacy
data of new drogs versus frequently usad drogs at the time of price negntiations, does mot ss=m to penalry the price
and reimivrsement decisions in Spain.  The shady also suggests the infinence of contexial indicators, such as the
existence of expen consensys and the impact of the romte of administration to patients, in settng prics.

Severa] limitations of the shady should be considered. Firstly, only few new oncolegy dnigs autherired for a firs
mdSration were anatyzed. The influence that oultiple indications may have in price negetiations requires forther
analysis. Secondly, the value assessment was made by evalusiors wodking in a context of payers of healthcare
servires, so that may not fulby reflact the perspectives of pricing and reiminirssment decision making. Third, we did
oot caloulate summary indicaines ar everall soores for MCDA-EVIDEM., as suzpested by others[+], since the
exarrise was aimed to check whether a more tansparent reporting of the criteria used for decisions may help all
stakeholders oo predict the key deternyinants of value, to support both the expectations of mansfactmers, the
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information to lay public and the consistency in derision making by antheritiss. Finally, we did not do a systematic
search of the lterature using diversity of datsbases to identify all potential srudSes malyzng e relationship
between prices and the MCDA-EVIDEM framewark, and there is scarcity of references mvailable on methods and
definifions for data extraction and analysis; we cannot exchde that our wark may be infhenced iy prblication
hizses.

Cur work may prowvide a basis for some proposals in the confest of upcoming reulations and changes i the setting
of Health Technology Assessments. The new European regulation [*] states that inchasive joint clinical assessments
ahle to respond o all Memher States” requirements st be produced at the E1T lewel, ideally throngh consensns,
and become part of omlti-step national procedures. This new regulation enhances in this way the relevance of
mmiltiple demains (Clinical, social ar economic) of assessment in the process of decision making by national price
and reimibursement orgamizme, heing EVIDEM a solid starting point. In this view, firther research is needed i
stamdardize measures and deterpnine the socially accep@able weights amonz EVIDEN dimensions, as well a a set of
finamrial fartors by dimension. So far, ooty very limited experiences [#] have been tested with this broader appmoach
aimed to mare transparent and fair pricing, e still lackng sobatiens to tackle additional Eitatiors aach asa

O exencise shawes that, regandless the paucity of explicative oriteria on the daciziops, the nse of an stndardized
mmuitidimensional framework allowed to idemtify that the listed prices of new cancer producs with a single first

reimbursed indication i Spain are related o the type of standard of care, references to long-lasting responses, the
coovenience of use of the drug and it Dopact on patient”s aponoory, & well as contexhal indicators such as the
exstence of previous clmical consenszs. Whils mdividnal ftems ars quite explanatory, eroupmg by the synthetic

Based on our results md the lack of detailed information on bow Spanish healtheare autharities define price and
reimbursement condstions of new onco-hematologic dnaps, we moposs that the mplementation of MCDA-EVIDEM

161



247

4R

149

250

251

252

253

254

255

256

257

258

250

260

261

262

263

164

265

266

267

268

269

270

271

272

273

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain

methednlogies may help fo capture and report additional Scors genenlty not inchaded in consalidated assessment
frameworks, such as European Metwark for Health Technology Assesament (FimetHTA) core model Tt may be
oppartune to consider this m the upcoming revision of the Spanish regulation for health fechnelogy assessments and

§  List of abbreviations

AEMPS: Spanish &zency of Madicmes and Medical Devices

CIPM: Infer-ministerial Committes on Pricing of Medicnes and Healtheare Products
[XFCCSF: General Directorate for Cormmon Portfolio of the NHS and Pharmacy Services
EPAF: European Public Assessment Fiepart

ESMO-MCBS: Enropean Socisty of Madical Oncology-Magnimde of Clinical Benefit Scale
EUnetfITA: Europesn Network for Health Technology Assessment

EVIDEM: Evidence and Vaine Inmact on Decision Making

HTAb: Health Technology Assessment Bodies

MinH: Mmistry of Health

WHS: National Health Service

WICE: Mational Instingte for Health and Care Excellence

05: Overall Survival

QALYS: Quality-Adfusted Life-Years
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10 Tables and
Caption g0 iable 1: Table 1: Price and fimding decisions by October 3022 for ancological products with frst
reglatory atherization from Famuary 017 to Decamber 2019,

Footnote éo tehle 1= * Cemiplimab was sxchided becawse of conflict of interest; padaliparfin was evchuded hecase
the indication was as an adfmvant for phetodynamir therapy. ~ Cost caleulated according to posalozy in the product
imformarion far the shadied mdication and anmualizad where raquired if fived mainmm langrh of freament. Costs of
0.0 € reflect neative price and reémbursement decisions by October H120

#Tima from the date of European Marketing Aistherization wntil inchssion in the national reimbursement listing,
since negative decisions and successive resubmissions may occur until reimburssment is ganted, it doss not reflect
the lenzth of pricing amd reindursement procedme

Caption & table 2 Table ; Description of MCDA-EVIDEM dimensions and metrics,
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Fovtnote io tabile 2 (*) non-curative indications range from 1 (lowest) to 5 (highest) benefit. Cirative indications
mnge fiom A o C. A equalived to 5 and Cte 1; {**) JADAD scares moge from O (lowest) to 5 (highest) quality of
rials.

Capitin fo fable 3: Tahle 3: Description of the mean (5D listed yearty prices of encology dnigs according to the
vales of MCDA categorical itsms.

Footnote to tabie 3: S0 stndard deviation; 95%: CI 95% Confidence interval: AEs Adverse events; ESMID-
MCBS: Eropean Socety of Medical Oncology — Magnitude of Clinical Benefit Score; FCER: Incremental Cost-
effectivensss miia; MICE: Mational Institate: fior Health and Care Exrellence

Caption fo fable 4: Table 4: Univariate analysss of the asociation between listed pricss of oncology dnizs and the
dimensions of MCTIA and subitems within each dimension

Foommate io tabil 4: Dimension 7 was analyzed ssparately for preventive and therapeuric henefits snre thess nsad
different scorme. Dimensions 9 o 12 bad a single item each so that the estimate for the dimension is the same than
thatt of the Stem Dre to lack of data the dimensions mmber 9 “romparative cost conssquences —other Mediral
costs” and the comespondng ftem = Cost weatment (procedures and tests-physician visits-hospaalizations) | Year™
and munber 10 “comparative cost consaquenss —non-medical costs™ and the comesponding ftem “Cest’ Year™ wers
not analyzed for comelation.

Capitin fo Frgure 1- Figme 1: Produc selection
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3

321 Tabile I- Price and fimding decisions by October 2022 for oncological prodocts with first regulasary muthodzation®

322  from Jamuary 0017 te December 2018

Time# to Yearly
fimal P&F. | treatment

Date Date final | Poblic | dedsion | cost~{pubBic
|Active principle  (Indication antherizafion| P&R decision (fonding|  (days) | Hsting price)
[Enotummab Anme lympboblastic
|nnERmicn lokemia 072017 172019 veg 710 180431 35€
[Dimirrcmab beta [Meurohlastonma 06082018 162012 vES 13 171988 95€

Saquammas cell
[Moganmlfromab  |carcinema 05062019 172021 ] 757 160,158 35€
[Polatnzmah Acuee myelosd
[vedmtin lakemia 18020720 182021 vEg 361 139.20005€
|[Erigatnib Lumg cancer 287112019 1752021 ] 320 109, 7EL05€
[Crrvahmmab Limg cancer 311102018 11200 veg 427 9855000 €
[Pncaparil Breast cancer 10052019 11200 ves 35 9110 55€
Chroic noyelogenms|

[Ificerstmurin leukemia 30:102017 L2019 VES 518 8698775 €
[Encorafenih Melmoma 04102018 182019 Vs EE7] B6BH A5 E
[Binimetinih Melmoma 197102018 182019 veg 317 BEBH A5 E
[Mimparib Onarian cancer 081032018 132019 ] 511 #9189 €
[Loratinib Limg cancer 0062019 122031 ves 562 G3.63045€
[ eratinil Breast cancer 070020 172012 o 004 §1.320.00 €
[Pibeciclib Breast cancer 04002017 1112017 yes B STO3645€
Tivozanih Pemal canoer 09042018 132019 ves 326 AT550.75€
|Albemaciclib Breast cancer 267102018 1752019 ves 187 46,668 90 €
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danmaribicin ke 19122018 13201 Vs 1158 4153830 €

Gemumanab Anme mrveloed

oo Emecin lekemia 5052018 17772019 ves 42 I5AM005E

[Dacomitingh Limg cancar 3052019 12020 ves 434 31850000 €

Talamoparih Breast cancer 24072019 1722021 oo T8 Q0aE
Anme mrvelosd

(Gilteritinih ke 03122019 L2021 oo 44 000E

[Larotrectinit Asnostic mdication | 2171023019 14200 no a2 0.00E

* Cemainiimad was excluded Secare of confact of reerest; padeiiporin was excluded because the mdiomoom was @
an agina fr photodimamic theragy: ~ Cost calowlated according o poselogy in the product iybrmston for the
shified inafeation and il where regquined | fEoad meodmuem Ameth of resoment. Costr g 0.00 € rgflecr

nesative price and reimbursement decisions By Ocrober 2022

#[me from the deie off European Mirbetne Aithormzation il mclusian in the notgonal reimbursenent lizmg;

TGS REEEITVE decirions qd TUCCeTING resubmiTIons may ocour Mt reiminrsament is grarsted, it does not reflect
the length qf pricing o retmbnrsement procedire.
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332  Tabir 2 Desmiption of MCDA-EVIDEM dimensions and metrics.

Dimensicn: and ImEcator: NMetmic: Mean FDor % | (%)

Non contertal

Disease severity

Spaad nmar ETTWIN Timae of Gupiication (tons) FEREITLE ] 0

e Metmhrazed FPerceniape qf patens Wit Maasiass af A (] I
diagmasis

Expected survival J-yems Perceniape qf patents with opecied 20 (2% Frl
srvivel = 5 yoars

Physical fimcton and gemeral | Normaiized Score gf 5F36 - EQAD - 6241 (21.73) 12

haaith EOQRTC (LC or €30

Size of affected population

Pravaimee Carres par 10000 inhabirars .53 2183 n

Incidence Naw cases par 10000 infabizmis o year | 2706 (29.57) n

Tnmet needs

Tromment aptians Percaniape withwithour alernarive With: A0 Frl
traTimT OpETonT Withour: 4

Tipe of standard qf care Chemotheraqgy:- 2158 | 22
Percenvape qf chemotheramy / Divocted ggemes: 4774
radio/ combined ‘others . mone Othars: 432

Nome: 95
Comparative effectiveness
Frogression free numival Momrhs (median) during which patients FF
13.697.83)

have mot experimoed diserie progression

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain
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FProgression free iumival v Differemce in montles (madian) during wiich FF
cortrol patients have not experienced diseass 73 3L
FTOETRISIoN VI control
Ofjective response raie Parcaniage of patents fha aparimcs I
RiF@IT)
(RECISTMRDY Compiete FeTpoRg and il Fepard
Cljective reponse raie Tifference in percamiage of patas fia
(RECISTMRDY vs Clorirol CHTTETICR COMIDIE TeTpoRLse i prtial 2% (142 14
reLpana VI comtrol
Complate remparnse Perceviape qf patents thal apenimog 0
i 2% 274
(RECISTARDY compiste responTe
Complate remparnse Differemce in parcavagpe of patens 15
L E )
(RECISTMRDY vs comtrol CNTTETICR COMPIETE TRTDoTISe VS romirol
Portial response (RECIST Parcaniage of panes DT Eperionce IF
3% (182
A4RDY partiai response
Partial response (RECIST Differemce in percaviape of patenss that 13
e ]
MR v contro TR P response VI control
Long responders Perceviape qf patient mewioned @ long Y- T2 FF
rernondas Moo pi%
Ohogrl] syl Mol (madian) of recmamt rowdomized 15
25.61 (16.43)
to deth
Charall v Vs congol TiTerance in monis [modian) of Teanmen 17
9231325
remdomizad fo dearh vz comrol
Comparaive safety and tolerabibty
Any adverse avent Parcaniage qf pafients egwriancng @ i
arts ey
adverse avemnt
Any adverse event v control difference in percentage qf patens 1§
a1y
CATERCING @ adVeTse evem Vs ool
16
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Nan-final seviows advere evens | Percewage qf paniews egeriecing a 1§
J7% ()
=3 adverse avert gf grade 3 to 5
Non-final seviows adverse evens | Dfference in percaiage qf panews 1§
{=3) s comtral opETencing an adverse eveny of grade 3 e | 15% (19%)
3 vs conrol
Fatal adverse events (Grade )] | Peceviage qf patien egperiacng an AT
T (T
mdverse aven! of erade ¥
Fatl adverse events (Grade J) | Diffrence in peroaniage qf patias 16
EarTencing an adverse eveny of grade Svs | 1% (3
conirol
Diosaee adiustmens due io ] Ter: 7% FF
Mention (yecmo)l qf dosage agiustmenrs due
adverse events Mo 14%
fo adverse gffecs
Nor relgvant: 13%
Tremmment discontmuston due | Parcawage qf patients discontmuimng ¥
125 (1)
fo aafvarse evemis trecimmr g fo adverse oV
Tremmment discontuton due | Difrence in percaniage qf paties ¥
to adverse @vers v comtrol discornuime traamme due to adverse B (T2
et v comirol
Madian diraton of reamman Months median) of duration qf trearmes I (24 H] I7
| ther Indicaticrs (patents Fimmber qf potential patienrs jor ail i
wponad) indications {eposed populaton @ reporied | SH08F (§65.63)
in EPAR)
Comparative patient-perceived health and patdest-reported owtcomes
Chumiiny o Life Normaiized score of qualig-qf-ijfe soale .06 (0.22) 14
Impact om ooy Mentionad (ecmg) dioupaon af daily Tas- 41% FF
acinaties due fo deifvering qf treamet No: 5%
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Fraquency of resoment Omce monrh 4%
(et strentian) Tiwice month- 4%
O vl 475
Dyose admimistration &y wnir qf time Tivice week: 0%
= Tice week: 992
Oince dagy: #5%%
Twice day- 17
| Teriabie treatmen guide g Metioned (yeso] remmment guidelne T Ter- T2
changes No:- 68%
Time qf traertmemat Firad: 1725
Meaonad (firedup to
Lp do progress; 300
progressionvarinbie) tme gf reatment
Orher- 3645
Bty fo use, mode and sef gff X - Chral” 6072
N Mastiomad foralyection rrathocal) weay .
adminisiration yjection: 275
o aciminstrarion
Intrathecai: 4%
Clombimed chamotheramy Aderonad (withiwithour] combimation with | Woh: 182
ot T any Withour: 815
Magnitnde of therapentic bemefit {*)
Musninude qf clinical bl .
Scaie gf MCBS L14@FT
MCES
Type of benefit
CurarveNom-Curative Mesgoned (ourmme'non curarve) cinfoel | Cremvec 18,272
bemgfit Nom-Chrarve:51.8%
Comparative cost comsequences — cost of infervention
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MNICE ICER == threshold Mi-45%
Mandioned (yez/img) NICE ICER > threshold
Fas- T17%
before aryy paient acoess s in place.
Moo 12T
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NICE concer find Mestionad (e Moiusion @ a NICE Y- 36.4% FF
Camecer Furd 't Drug Moo 63.4.7%

ICER (NICE vaiug) A monthiy target theramy cost / A dme to 18
disemse progression as per NICE §2,363.9 (28,850.4)
igfbrmumtion

Comparaiive cost consequences — other medical costs

Clost trearmend (procedures and | Teary direct medicn] costs (€] excludmg IT

tests-plfysician vizit- purchasing costs of the technology (i) MA- 5

hospiraizarons.. ) COMCORITIT medicadon:, if) oupater i 435%
vizits, diggmosticfabonatory sests, =0 455
hospitalzarions, and athar moRToring cost
(inciuding maragemens 45, aud i)

Comparative cost consequences — non-medical costs

Clast traarmant Yoerrly cost gf (€) treamment (hased on [}

. . MA- T
nitffed prices)

Cnality of evidemce (¥%)

JADATY scale JADAT) scale 1301400 22

Expert consensns and chinical praciice guidelines

Recommamdmton by operts Feconmmeuded: 7
Metonad (el recommmaaon

M
incinded in consannus mailahie af the fme
o pricng

To.A%

Contental

MAdandate and sope of the healfhcare system

Inciucdee in Netional Sub- Tipe gf comoer muionad (yeximal in Incinded-51. 8% Fri

Natiomal Health Plan heaithcare plans Nor inciuded: 18,25
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334

335
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Population priorities and access

Proferancas of the popuiation @i | Type of cancer menfioned (yez o) in Tanrified 15.2% FH]
@ e gificial positions ar documens fram MG0's | Nor idmifled: 5185
i Patint Advocacy Groups
Common goal and specific mterests
Suxkeholders” epression of Tipe o comcer mamiioned (yezia) in Identjfied: 22.7% 7]
imsarest aved alETmET Sociane sources (meess o digtin madia) Nor identfied- 77.3%
Tovir onmental impact
Impaact of the nterverdion o Relevant enironmenia) mpact menioned | Fes 2L 1% i
ETVITORTTL - Packaging, (wesna) n EFAR No: TR@R
Production
System capacity and appropriate wse of imfervention
Healthcare sarvices delnary Mentionad (yezino) change in heaithcare Far- 345 n
change Sarvice delivery o IMarsion (g, mew No: 63.6%
Bigmariers) fo deiiver care
Political, hivtorical, or cultural comtod
Societa! acceptnbiiiy of the Tipe of comeer maitoned (yezio) of legal | Ientfied-8 1% n
decizions ievel or inciuded in poiitical St Mo identified: $0.9%
¥} Nom-curaive mdications range from J (lowest) fo  (ughest) bangflr. Cirative indications range from 4 fo C [4

equaiised o 5 and C 1o 1].

(¥4 JADAD seares range from 0 (ioveess) to J (hiehest) qualnty of &iais.

20

172



337  Tabir 3 Desoiption of the mean (SIV) Listed yearty prices of ancology drugs acconding o the wales of MCDA

33 categorical jtems

Variables and valoes Mean S Lower hmit Upper Emit
5% C1 954 CL

Alternative treatment opfions
with TB.BO0.06 € S1M3BE 5530861 € 131,783 30€
without 4927500 € 6068537 € 18378 24E BOAT1ITGE
Type of standard of care
Chematherapy 6835367 & 66541051 € IEO0E00E AT TREHME
Combined 14382684 4318473 E 1M, 79536 € 163,088 31€
Diected agents 0E5R60E 103TEB4E 4683381 € TIBRIS6E
Home 4927500 € 62,68337€ 18378 24€ BOATLTGE
Long responders
Mot menfioned 0, 752.84 € 1053865 € 4766813 € 13861 4 €
s 0B 3200TE 1611032 € BL245 16 105,531 90
NA HOXRASE TIHETIE 56,404 52 € 12336323 €
Dasage adjustment doe to AEs active
o B6,236.67 € B0, TRGBRE 5041777€ 122055 56€
Hot Felevant B3 54667 € TEET4TIE 4855000 117541 34€
Tes T2RX508€ 4783371 € SLE16.80E 9403336€
Impact of reafment oo Anfonomy
Ha 5090095 € 3539051 € 35200706 B6.2R0 74 €
s 112407 66 € 5555003 € TTSE 137.037.16€
Interval of trestment ad mindstration
Daily 55, 77142€ 3E1LTIE 4020373 € 7133000 €
Weskly ar less frequent 14,747 50 € TL9HE T15LT5E 136342 25€
Variable treatment grdeline
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Ho 6,780 96 € 5440058 € SL566.11€ 10091381 €

Ve TTLT0E SSMITIE S01TRO1E  900653RE

Thuration of reatment

Fixed schadidle 11062333 € 55,310.00 € B5651 85 € 135503 81 €

Other BLIBISE £6.683.08 € 6035153 € 11948378 €

Up o progression 56,66501 € BIEOTE  40SDSIE TL6B432€

Easy to Use / Mode & Set of Adminsirabion

Injaction 108,091 67 € SBAS1TIE B1934.97E 134108 36 €

Intrathecal 12043000 € -€ -E -€

Ol 55T 42E B[ILTIE 4B TIE 71330 10€

Combined chemotBerapy

With 10854034 € 58,7300 € BLOTESIE 13502017

Without 88,0085 € SOBH1I6E  46366B0E  S145030€

Curative B07034E SBOTLIS € 6188870 € 11526098 €

Mon-Cimative T3NS E SIAGAOE 4055606 O601438€

TCER (- NICE Sireshold)

Mo 71603 22 E 14100 42 4,542 00 € TS54AIE

¥es B2.18345€ 55,4150 € SLETASIE 11160436 €

TCER (NICE cancer fand)

o 81547.28¢€ FLEILI0E 53,607.95€ 109.306.60 €

¥es S611LITE 340 00E 1MI30E  S0OBDOSE

Tecommendation by apars

HA 3000008 69,753 00 € WENNE  OTITRTRE

Mot Recommendad 35,0046 € 25,103 60 € WIMIVE  4LDI4E

Fecomrmanded BR00103 € 4044176 € 64,574 53 € 113,127 54€

Tncluded in Nabenal'5ub-Natonal Heallh Plan

Tnchadad T3,752.186 40T IGE SLTG1IE 95708 ME
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320

341

342
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it Inchaded B6, 75301 E 75,610 € 5318681 € 12031922 €
Preferences of the population a5 a need?

Tdentified 11059061 € 4517086 € MAE1A3E 201.95355€
Mot idemtifisd 6836605 € SLOTEEE HBTTS1E Q1254 50€
Stakehelders' expression of imerest & aliznment

Tdentified DB3I200E 45208760 E THO08 91 € 11873590 &
Mt idenirfied 59,584.50€ MMHEATE 4540 HE 9368030
Impact of the intervention on environment - packaging, produoction

HA 108140448 57058 € B0546 30 € 135,751 50€
Mo T.6E9.18€ MEE41E 51228 99€ 104,148 37€
Yes 44,191.30€ ITMmE 17.885.51€ 440700 E
Ha 9,830 20 48382 88 € 42475 R6E Q13B471E
Tes 26040008 63.003.87T € JB66.55 € 114915 16€
Sociefal acceplabilify of the decisions

Tdentified 102425.00€ BEIRINE FB. 70050 E 14605042€
Mot identifisd TIAB5.06€ 50,562.17T€ 5106705 € Q500307E
Al produocts

Yearly price TE11587€ §3353138€ L4040 E QITLSIE

SI¥ standard dnviarion; 93%: CT: 95% Confldence interval; AE:- ddverse events; ESMO-MUES: Exropem Socay
g Miadticai Oncology — Magnitude qf Clinical Bengfr Score; JCER: Incrementa) Cost- qffectiveners rario; NICE:

Nirtioma Fnstinie for Heaith and Care Excellence
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344  MCDA and substems within each dimension.

Dimessions and indrvidoal items N Correlafion | Lower 9588 | TUpper #5% | pValee
Ectimate Confidence | Confidemce for
Limmit Limit Hil:

Fho=l)
1. Diseace severity ] 5] ET:) (NE] [NE]
Speed rumar rowth 0 -026 0.1 R E] 0.3
%o Metastasizad 4] -023 .80 021 0.9
Expected survival 5-years 1 -037 .68 0.06 0.08
Orverall Survival 0 009 034 040 0.68
Pheysical fimction and gensral health 12 011 0.50 033 0.63

[5F34 - BQSD - EORTC GLO-C30)

T Size of affected popilation I 1) i 7 3 [(F ]
Prevalence ] 023 0.21 059 0.30
Incidence 1 0145 0.2 054 047
3. Unmel needs ] 05 13 0,46 0,51
Treatment aptons 1 -0o7 04z 036 0.74
Type of standard of care ] 0.05 .38 046 0.51
1. Comparative effec rremess ] 015 N 054 0,50
Progression Free Survival obsenved ] -014 1.5 030 0.53
ohserved
Progression Free Survival difference to 18 014 0.30 053 0.52
coatrol
Oijective Fesponse Rate 19 -035 0.67 oo 0.10
(RECISTMETY) dhserved
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Ciyjective Response Rate 14 020 0.4 057 037
(RECIST/MEBDY) difference to contral

Conmplete respanse (RECTSTMEL) 0 -0u01 143 041 0.95
ohsarved

Conmlete respanse (RECIST/MED) 15 038 A0 0o 007
difference to comtral

Partial respanse (RECIST /MEIN 18 -0.15 0.3 029 049
ohsarved

Partial respanse (RECIST /MEIN 13 027 4017 0ui2 0
difference to comtral

Lomg responders (Vesmo) 11 017 0.27 0.55 0.44
Crverall Survival observed 15 021 0.3 058 033
Crverall Survival difference to comired 12 02 415 0.63 Q.18
& Comparative safety'tolerability i 013 .5 030 0,55
Any Adverse Events observed 1 018 4056 026 042
Ay Adverse Events differenre fo 16 04 4038 0.45 087
control

Hon-Fatal Serious Adverse Events (=3) n 015 4124 054 050
ohsarved

Hon-Fatal Serious Adverse Events (=3) 16 002 44 040 091
difference to comiral

Fatal Adverse Events (Grade 5 AF:) 1 -0.06 047 037 0.78
ohsarved

Fatal Adverse Events (Grade 5 AF:) 16 008 4035 042 072
difference to comtral

Dosage adjustment due to adverse affects 1 006 4137 047 0.78
Treatment discontimmation (fe o AEs) 1 -025 0,81 oe 025
active

25

Analysis of value-based price determinants for innovative oncology and hematology drugs in Spain 177



Treament disconfimmation (fe o AEs) 17 -007 048 033 0.74
difference to comtral

Median dumtion of meament 1 -04p .75 e oo
Extent of exposre: Other indications, 0 -023 058 02 031
mumher of indirations

6. Comparafive patient-percefved il EREY 5 130 (X}
healih / FRO

HE(ol. 14 037 .06 .68 0.08
Inmpact on AltonoaTy Fv 045 0.7 04 003
Frequency of treatment (how afien &= n 040 003 070 0.08
admirstered)

Variahle treatment schednle n b 040 044 082
Time of Teatment Fi 041 0.01 0.7 0.05
Easy to Use / Mods & Set of n 048 .75 -l0e o2
Combined chemotherry n -027 .62 017 0.2l
T.a. Aaznitude of preveniive benefit IF 116 B 055 L
Magninude of preventive hensft 12 015 .28 0.55 047
T.b. Mapmitnde of therapentic benefi il 013 4.3 052 057
Magninude of therapentic henefit n 013 031 052 057
8. Comparative cost consequences — il 0,03 445 ET] 087
cost of infervention

Increments) Cost-effectivensss mtio 1 -0.0% .48 034 0.8
(ICER) wver NICE threshald (yes'na)

ICER: MICE assiges cancer fimd (¥es 0 -0:01 0.4 041 0.95
)

ICER: NICE value (€ or poumds — with 12 -0.08 .48 0.33 0.70
053 CT)
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346

347

34E

349

350

352

353

354

355
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11 Queality of evidemce: 2 002 L] 0,40 0,51
JTADATYESMOD assessment of quality po 003 0.4 0.40 081
(from 1 o 5 where 3 maxinm)

TI Expert consensus'dimical praciice i 156 [ [k [
guidelines

Anailabdlity of guidance fior use and 17 0.55 017 0.7 o0
reconmendation in gnidancetry experts

13. Conferfual criteria F¥] 0,03 0,40 0,44 [
Mandate and scope of the healthrare 1 -0.05 .44 038 0.81
system

Population priorities and access 1 035 4.0 0.67 011
Conmon geal and specific miessts n 025 418 .51 0.24
Enviroomental impact 18 0o 4041 0.43 0.87
System capacity and appropriate use of po -017 .55 026 043
intervention

Political hstorical‘coltural comtest 1 0.05 438 046 0.83

Dimension 7w analyzed sepanaiely for preventive and therapeutic Sengfo timce thene wied different scoring.
Dimensions ¥ to 1.2 had a single iem each so that the extmae for the dimension it the some thar fhar gf the item

D 1o bk off diziy the dimaresions rumbar 87 comparatie cost consequences — odher medical costs” and the

corresponding item “Cost freatment (procedures and fers-plysician vimts-hegpiialEatons) / Fear ™ and mumber 10
“COMEATTETIR GO CONTATLMCRS —nan-madical cotts ™ and the cormespordime iem "Cort’ Year ™ were not amajyzed

Jor correiation.

27

179



357

358

361

362
363

354
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