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Abstract

Objective To construct a framework and calculation tool to compare the consequences of implementing different payment
models for high-cost, one-off potentially curative therapies and enable decision making to ultimately enhance timely patient
access to innovative health interventions.

Methods A framework outlining steps to determine potentially suitable payment models was developed. Based on the framework,
a supporting calculation tool operationalised as an Excel-based model was constructed to quantify the associated costs for an aver-
age patient during the timeframe of the intended payment agreement, the total budget impact and associated benefits expressed in
quality-adjusted life-years for the total expected lifetime of the patient population. To demonstrate the potential of the framework,
three case studies were used: onasemnogene abeparvovec (Zolgensma®), brexucabtagene autoleucel (Tecartus®) and etranacogene
dezaparvovec (Hemgenix®). A hypothetical case study was used to illustrate the output of the calculation tool.

Results Part 1 of the framework presents steps for matching a suitable reimbursement and payment model with the disease and
treatment characteristics. The reimbursement and payment models are further specified in Part 2. Part 3 guides end users through
the setup of a calculation tool with which the financial impact can be calculated of two payment models: a price discount model and
an outcome-based spread payment model with a discount. Part 4 concerns the output of the calculation tool, showing how different
payment models lead to different financial consequences under three assumptions of longer term effectiveness.

Conclusions The presented framework provides decision makers with insight into the financial consequences of their chosen
payment model under different assumptions. This can aid reimbursement negotiations by clarifying the optimal choice given
a therapy’s characteristics.

Key Points for Decision Makers

Highly priced, one-off potentially curative therapies with
large clinical uncertainties challenge healthcare reim-
bursement systems.

To mitigate these challenges, there is a growing interest in
Lo . . using more complex innovative outcome-based reimburse-
Disclaimer: The views expressed in this article are the personal t and delaved t models. although simpl d
views of the authors. They may not be understood or quoted as OIS M) QIS ! [pEN/IISILE ORItk OUE ISP CIMOoCy

being made on behalf of or reflecting the position of the agencies or els, for example, discounts, are currently most common.
organisations with which the authors are affiliated.

With the practical framework described in this paper,
54 Wim G. Goettsch decision makers can clarify the consequences of the
w.g.goettsch@uu.nl financial consequences of their chosen payment model
under different assumptions.

Division of Pharmacoepidemiology and Clinical
Pharmacology, Utrecht Institute for Pharmaceutical Using a developed framework specific to national set-
Sciences (UIPS), Utrecht University, Universiteitsweg 99, tings could support the decision-making process of when

3584 CG Utrecht, The Netherlands

s . _ . a more complex model may have advantages or when a
National Health Care Institute (ZIN), Diemen, simpl @ ekl i 200 4l @rem gh.
The Netherlands

A\ Adis


http://crossmark.crossref.org/dialog/?doi=10.1007/s40273-024-01433-4&domain=pdf
http://orcid.org/0000-0003-2293-0746

54

M. H. E. Callenbach et al.

1 Introduction

Innovative one-off therapies, such as cell and gene thera-
pies, are increasingly entering the healthcare market.
Though these therapies often promise to have long-term
effects, they are frequently accompanied by uncertainties
about the durability of their effects, while requiring large
upfront payments [1-5]. This brings challenges in assess-
ing a therapy’s practical value and decisions on reimburse-
ment [6, 7]. To overcome these challenges, the desirability
of innovative managed entry agreements (MEAs) is fre-
quently debated in both the literature and among national
competent authorities for pricing and reimbursement
[8—13]. Managed entry agreements are commonly defined
as any agreement beyond a ‘yes’ or ‘no’ decision on reim-
bursement between the manufacturer of a therapy and a
healthcare payer [11]. A MEA can include various com-
binations of reimbursement and payment models [14]. As
such, reimbursement models may be categorised as purely
financial or as outcome dependent. In the former, treatment
reimbursement is determined solely based on financial
aspects, independent of health outcomes, while in the lat-
ter, reimbursement is linked to the treatment outcome(s).
Furthermore, payment models are usually broken down
into upfront or delayed payment models (e.g. annuity pay-
ment and payment at outcomes achieved) [11-13, 15-18].
Additionally, payment and reimbursement models can be
implemented on a patient or on a population level [14-16].
For example, when implementing an outcome-based annu-
ity payment on a patient level for each (annual) payment,
individual patient outcomes will be used to determine the
height of the payment made to the manufacturer by the
healthcare payer.

Outcome-based reimbursement and delayed payment
models have often been hailed as the future of pricing
and reimbursement, Simultaneously, however, they are
criticised for being too complex to implement [4, 17-19].
Complexities concern, for example, difficulty in deter-
mining appropriate patient-relevant outcome measures to
which payments can be linked and data deficiencies owing
to the lack of registries and confidentiality issues [14, 19].
The result has been a preference for relatively simple,
financially based reimbursement provided via upfront pay-
ment models [10, 17, 19]. Nonetheless, in some situations,
more complex MEAs might create windows of opportu-
nity, granting patients earlier access to therapies while
financial risks are shared among stakeholders. Managed
entry agreements have therefore gained favour, especially
for high-cost one-off therapies, to address their large long-
term clinical uncertainties and limit their upfront budget
impact [14, 16, 18-22].
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When to use which type of payment and reimbursement
model and the economic and clinical advantages of spe-
cific agreements often remains unclear for decision makers.
Outcome-based reimbursement and delayed payment models
may be the most suitable option under certain circumstances,
yielding preferred outcomes for healthcare systems [8—13,
23]. Several frameworks are available to ease the negotia-
tion process and provide insight into suitable agreements
[23-31]. However, these frameworks and tools are often
country specific, while bypassing many of the economic and
clinical advantages that specific agreement types can offer.
Moreover, none of the available frameworks elaborates in
detail the steps and decisions that stakeholders need to take
when considering innovative complex MEAs.

To support national competent authorities for pricing and
reimbursements in deciding when complex MEAs can be
of added value and when simpler models are sufficient, this
paper is organised as follows: Section 1 presents a decision
support framework and calculation tool for quantifying and
evaluating the costs and benefits associated with different
MEAss for highly priced, one-off potentially curative thera-
pies; Section 2 provides a user guide. Here, a theoretical
approach is taken to outline key decision points on data
sources for end-users. This is followed by Section. 3, which
describes a ‘proof-of-concept’, showcasing the usability of
the framework and the accompanying calculation tool. Ret-
rospective and hypothetical cases are compared to determine
which type of agreement is most suitable given the particu-
larities of the health innovation under consideration.

2 Section 1: A Framework
and Accompanying Calculation Tool
to Support MEA Decision Making

A narrative review in September 2023 was conducted to
detect the relevant literature on how to construct an MEA,
what components such agreements comprise, what ele-
ments are part of successful agreements and what agree-
ments are most suitable. Both positive and negative experi-
ences with particular MEAs were examined. Search terms
included, but were not limited to, ‘gene and cell therapies’,
‘ATMPs’ and ‘orphan medical products’ in combination
with ‘managed entry agreements’, outcome-based reim-
bursement’, ‘delayed payment models’, ‘pay-for-perfor-
mance’, ‘reimbursement decision-making’, ‘risk-sharing
agreements’ and ‘financial-based models’ (see Annex I
of the Electronic Supplementary Material (ESM], for the
full list of consulted papers). The literature was included
when covering MEAs for one-off therapies or when reim-
bursement challenges for uncertain, highly priced novel
therapies were described. The literature was excluded when
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covering MEAs for therapies where the administration is
not one-off or when not covering the structure of the MEA,
barriers, best practices or how specific reimbursement chal-
lenges can be mitigated. Based on findings from the litera-
ture and internal discussions with the co-authors, a four-
part ten-step framework was developed (Fig. 1) [32-34].
Moreover, the experiences from the real-life case study of
atidarsagene autotemcel (Libmeldy®) were used to align
the framework with input from experts in the field [32-35]

Part I follows the PICO [Patient, Intervention, Compara-
tor, Outcome(s)] structure to define the basic characteristics
of the disease [36, 37]. Using existing MEA taxonomies (see
Annex II of the ESM for the complete taxonomy [14, 16-22,
35, 38]), suitable reimbursement conditions and the moment
of payment (payment models) should be identified that have
the potential to mitigate the clinical uncertainties and/or
financial challenges relevant to the reimbursement decision
[14, 16, 19, 21, 38]. Part 2 of the framework guides the user
through decisions about the setup of the MEA. The details
of the included reimbursement and payment models under
Part 1 are further specified (e.g. the timeframe of the agree-
ments, whether there is an infrastructure in place to collect
and share data). For the sake of this practical application,
an upfront paid discount, hereafter called a simple payment

model, is included as the base-case model and compared
to one or more outcome-based spread payment models on
a patient level combined with a discount, hereafter called
the innovative payment model(s). Part 3 of the framework
guides end users in determining the input parameters needed
to operationalise the calculations. An accompanying calcula-
tion tool that can demonstrate the effects of different choices
was constructed as part of the framework. This tool enables
the comparison of the effects of different choices directly,
which is important given that there is not always a clear
preference for a single model and because of the interde-
pendence of the different parameters. In Part 4, guidance
is given on how the results from the calculation tool can be
interpreted [27, 28].

In the framework and calculation tool, costs are expressed
in euros or other applicable currency, and the benefits are
expressed in quality-adjusted life-years or other appropriate
outcome measures. The calculation tool facilitates outputs
for three scenarios, reflecting different assumptions namely
(A) a positive scenario in which all patients respond bet-
ter than assumed, (B) a base case where patients respond
according to the response assumptions made at the time
of the reimbursement decision and (C) a negative scenario
in which all patients respond worse than assumed. The

* Step 1 — Define the characteristics of the disease and treatment (PICOT)

® Step 2 — Match reimbursement models with the disease and treatment characteristics

* Step 3 — Matching a payment model with the disease and treatment characteristics

e Step 4 — Define suitable combinations of reimbursement and payment models given the main

uncerainties and challenges

Part 2 — Details of the included reimbursement and payment models

specified for the case in question

specifications for the case

® Step 5 — Simple payment model - Define the discounted upfront payment specifications for the case
* Step 6 — Innovative payment model(s) - Define the outcome-based spread payment models with

¢ Step 8 — Define input parameters (costs)

e Part 3 — Define input parameters for the calculation tool

¢ Step 7 — Define input parameters (gained benefits)

¢ Step 9 — Define input parameters to calculate different scenarios

* Step 10 — Interpreted results calculation tool

'mmmeed  Part 4 — Interpretation

Fig. 1 Outline of the framework for selecting a suitable payment model for high-cost, one-off potentially curative therapies
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calculation tool was operationalised as an Excel-based model
[39]. For a complete overview of the developed framework,
see Annex III of the ESM. To support end users, Annex III
of the ESM also provides suggestions and practical applica-
tions for each step and guidance on whether the information
needed for the step should come from external sources or are
decisions that end users have to make themselves.

3 Section 2: User Guide

The framework and supportive calculation tool can
be adopted at several moments in the lifecycle of a MEA.
They can for example be used to define and compare rel-
evant MEAs in the initial reimbursement negotiations and
decisions. However, they can also be applied at a later stage,
for example to evaluate implemented arrangements after the
timeframe of the payment agreement has ended. The infor-
mation can then be used to enter potential renegotiations. To
support end users of the framework and calculation tool, a
list of key decision questions per framework part is outlined
in Fig. 2.

Are the clinical uncertainties and

financial challenges pressing enough to
be decisive in the reimbursement
decision?

Is there a suitable and relevant
outcome measure
to which the payment can
be linked?

Is there a data infrastructure in place
to register the main outcome
measure and is that outcome

measured in such a way that is
useable for the payment arrangement

Is a realistic timeframe to spread out
the payments possible and can
the clinical uncertainty be lowered
within this timeframe?

Is there enough data/information to
complete the framework and
to provide input parameters for
the calculation tool?

3.1 Are the Clinical Uncertainties and Financial
Challenges Pressing Enough to be Decisive
in the Reimbursement Decision? Part 1

The level of uncertainty in clinical evidence (e.g. the qual-
ity of evidence, the efficacy [precision of the effect size
or the durability of the effects] and length of follow-up)
can be seen as a main driver when choosing what type of
reimbursement model might be suitable [10, 17, 19]. In
line with the previous literature, clinical uncertainty is
defined as ‘any explicitly or implicitly reported unresolved
shortcoming, concern, question, or issue in the clinical
evidence’ [40, 41]. To determine which reimbursement
model could be relevant to compare in the calculation tool,
Part 1 of the framework focuses on whether there are
uncertainties in the clinical evidence [7, 15, 36]. Given
that not necessarily all uncertainties can be mitigated nor
are relevant to the reimbursement decision, the framework
questions which clinical uncertainties are pressing enough
to be decisive to the reimbursement decision and if an
additional data collection could be of added value [33,
34, 36]. If there is already an indication that uncertain-
ties may not be resolved over time irrespective of the

Yes: Outcome-based delayed payment models might be feasible

No: Financial-based reimbursement models might be good enough

¥ Yes: Outcome-based delayed payment models might be feasible

No: Financial-based reimbursement model is more suitable

Yes: Continue with the framework and the calculation tool

No: Consider other data sources, understand the uncertainty it
introduces to the calculations.

Fig.2 Key decision questions for end users per part of the framework and calculation tool
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reimbursement or payment model applied, or if the clini-
cal uncertainties do not seem to hamper the reimburse-
ment decision, a financial-based reimbursement model
could be more suitable. This model facilitates that the
financial risk of reimbursing the therapy under the exist-
ing clinical uncertainties is shared and the financial-based
model can be updated over time when e.g the perception
about the remaining uncertainties change [42]. When a
financial-based reimbursement model is deemed more
suitable, the next steps of the framework do not need to be
taken, and end users are advised to consider multiple dis-
count rates based on, for instance, their cost-effectiveness
thresholds to determine what they find agreeable under
the circumstances.

When the reimbursement model has been defined, the
type of payment model that might be relevant needs to
be determined. Multiple strategies have been described in
the literature [14, 16, 19, 21, 38]. If financial challenges
need to be mitigated, delayed payment models should be
considered. Suitable types of delayed payment models may
depend on the uncertainties relevant to the reimbursement
model. For example, to account for the financial risk of
possible non-responders or an unexpected large deterio-
ration in patient outcomes of the main outcome measure
annuity payments would be a potentially suitable payment
model. Payments will be then spread over time where the
height of the payments is linked to outcomes achieved.
When clinical uncertainties are extremely large, payments
at outcomes achieved can be considered where payments
are only made after specific results have been achieved
[14, 19, 43-47].

3.2 What is a Suitable and Relevant Outcome
Measure to Which the Payment Can be Linked
and How is Success Defined? Part 2

In Part 2 of the framework, when a MEA is linked to out-
comes, involved stakeholders (e.g. healthcare payers and
healthcare professionals) need to come to a consensus about
when a therapy is effective to define to what extent the treat-
ment can be considered a success and is thus ‘worth’ paying
for. To evaluate product performance, the different possible
levels of outcomes should be outlined (binary or ordinal),
and the minimum and maximum success score of the main
outcome measure per subgroup should be defined [6, 18,
19]. When selecting which outcome measure is suitable,
the literature denotes the importance of frequently collected
outcome measures that are both clinically relevant and rel-
evant to the patient [6, 18, 19]. To enhance the feasibility
of successfully implementing an outcome-based reimburse-
ment model, it is advised to focus on one outcome (if pos-
sible) that does not pose a large administrative burden to the
healthcare provider.

Finally, the end users need to decide whether success-
ful outcomes can/should be defined on a population, sub-
population or individual level. The literature denotes that
when the payment model is linked to specific outcomes, a
successful implementation is most feasible at an individual
patient level [13, 16]. This feasibility is specifically high
when there is a small patient population, which is often the
case for high-priced one-off therapies [14—16]. If no suitable
and relevant outcome measure can be found, end users are
advised to consider financial-based reimbursement models.

3.3 IsThere a Data Infrastructure in Place
to Register the Main Outcome Measure
and is that Outcome Measured in Such a Way
That is Useable for the Payment Arrangement?
Part 2

To capture the collected data correctly, efficiently and in
a trustworthy manner so that they are usable for payment
schemes, it is important to ensure that an infrastructure is
in place [18, 19, 48, 49]. In the literature, the importance
of aligning and sharing data between involved stakehold-
ers to increase the feasibility of successfully implementing
outcome-based reimbursement models is underlined [18,
19, 47]. Moreover, given that reimbursement and payment
negotiants often have a tight timeframe, there might not be
enough time to set up a new register. Therefore, the literature
denotes the importance of having an existing registry when
entering an outcome-based agreement [18, 19, 48]. If a reg-
istry is not in place, the feasibility of setting one up within
the timeframe of the first outcome measurement should be
explored, or the possibilities of collecting, registering, and
sharing data through other means or sources. Therefore, in
Part 2 of the framework, a key decision point is establish-
ing this feasibility, for which experts in the field should be
consulted. If there is no data infrastructure in place, and the
feasibility of creating one is considered low, implementing
financial-based reimbursement models is more feasible.

3.4 Is a Realistic Timeframe to Spread Out
the Payments Possible and Can the Clinical
Uncertainty Be Lowered Within this Timeframe?
Part2

Determining at what moment the main outcome measure
should be measured depends on its application in clinical
practice. In Part 2 of the framework, healthcare providers
should be consulted on when the outcome is measured in
clinical practice. Additionally, if it is not a routinely col-
lected outcome measure, patient representatives can be con-
sulted on how likely patients are willing to come back for
non-routine appointments for measurements necessary for
the payment model. The frequency of how often this main
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outcome is measured will determine the frequency of the
spread payments during the timeframe of the payment agree-
ment. In the literature, it is emphasised that the timeframe of
the payment agreement should be long enough to allow for
a reliable clinical assessment and adequate data collection,
but, at the same time, must not be so long that the agree-
ments become difficult to enforce or execute. In light of this,
it is often noted that the timeframe should preferably be no
longer than 5 years [16, 19, 50-53].

3.5 What Input is Needed to Perform
the Calculations to Compare the Different
Models? Part 3

Various input parameters for the calculation tool need to
be defined in Part 3 of the framework. End users should
know that in principle most steps can be completed using
(publicly) available information to stakeholders involved in
the reimbursement process of a health innovation (e.g. avail-
able health technology assessment [HTA] reports, clinical
trials, European public assessment reports and/or available
effectiveness data). Nonetheless, some information might be
context specific or country specific and experts in the field,
for example clinicians and patient representatives, need to
be asked to provide input. Moreover, national procedures,
political or societal discussions, and stakeholder preferences
will shape the inputs and results of the calculated payment
models and scenarios.

To determine how patients respond to the therapy, it was
chosen to express the calculation of benefits in quality-
adjusted life-years using information frequently available
in reimbursement dossiers. Nevertheless, if other outcome
measures are relevant, the calculation tool allows end users
to choose their preferred country-relevant approach. To cal-
culate the benefits gained within the timeframe of the pay-
ment agreement, transition probabilities (e.g. per month) and
utilities (e.g. per year) need to be defined for each subpopu-
lation for the best supportive care and the therapy under con-
sideration. If further assumptions are relevant to determining
how patients respond, this can be added to the tool (e.g.
the transition between the health states depends on specific
response classifications).

To calculate the associated costs expressed in euros (or
any other applicable currency) per payment model, the (pub-
lic list) price of the therapy needs to be defined, whereafter
(outcome-related) discount rates are applied to this (list)
price. In the framework, the simple payment model is fur-
ther specified by determining a suitable discount rate applied
over the defined therapy’s price to establish which amount
of the treatment costs will be paid in the upfront payment.
To select this discount rate, end users can consult previ-
ously recommended discount rates in HTA reports for simi-
lar health innovations or apply any rate they find relevant or
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suitable given the circumstances of the health innovation
under consideration. For the innovative more complex pay-
ment model, the discount rates for each predefined outcome
measure score need to be determined (e.g. depending on how
success is defined in the therapy). By setting discount rates
per outcome measure score, the payments can be adapted
categorically with a fixed decrease in payment if patient
responses drop below a certain threshold in a stepped man-
ner and will be made after the patient response has been
measured [19, 54, 55]. Consequently, it can be ensured that
the payments made will relate to the outcomes achieved.

4 Section 3: Proof of Concept

To demonstrate the potential of the framework, two case
studies in which common reimbursement challenges for
one-off potentially curative therapies exist were selected:
onasemnogene abeparvovec (Zolgensma®), indicated for
patients with type 1 symptomatic spinal muscular atrophy
and patients with presymptomatic spinal muscular atrophy
with up to three copies of the SMN2 gene, and brexucabta-
gene autoleucel (Tecartus®), indicated for adult patients with
relapsed or refractory mantle cell lymphoma after two or
three lines of systemic therapy, including a Bruton’s tyrosine
kinase inhibitor. These are two retrospective cases for which
we used information from relevant clinical studies and HTA
assessments from well-established HTA organizations; the
National Institute for Health and Care Excellence from the
UK, the Dutch National Health Care Institute (Zorginstituut
Nederland) and the French National Authority for Health
(HAS). An additional case study was selected, etranacogene
dezaparvovec (Hemgenix®), indicated to treat patients with
severe hemophilia B, as one upcoming gene therapy identi-
fied through the Dutch Horizonscan to illustrate how the
framework can be used in an early phase using information
from relevant clinical studies and the publicly available HTA
report from the Institute for Clinical and Economic Review
in the USA [56], a jurisdiction in which this gene therapy
had already been approved at the time of the development
of this framework.

4.1 Part 1: Matching a Reimbursement
and Payment Model with the Characteristics
of Onasemnogene Abeparvovec (Zolgensma®),
Brexucabtagene Autoleucel (Tecartus®)
and Etranacogene Dezaparvovec (Hemgenix®)

In Fig. 3, a summarised overview of completing Part 1 of
the framework for the three case studies is presented. Fol-
lowing Step 1, for each of them, the PICO framework, com-
monly used for structuring clinical questions capturing key
elements; Patient, Intervention or exposure, Comparison or
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control Outcome(s), was completed. For example for brex-
ucabtagene autoleucel, the main outcome measures were
overall survival, quality of life, and severe adverse events
[42, 57, 58]. Hereafter, in Steps 2 and 3, the main clinical
uncertainties and financial challenges are outlined in order to
match potential suitable reimbursement and payment mod-
els. The case study of onasemnogene abeparvovec shows
that there is uncertainty in the exact medium-term and long-
term efficacy (including cognitive development and quality
of life) because of a limited follow-up [59]. However, for
brexucabtagene autoleucel, several clinical uncertainties are
described in the Zorginstituut Nederland report, [42, 57-59]
but they do not seem to be pressing enough to influence
the reimbursement decision. In this case, a financial-based
reimbursement model could be more suitable in which the
financial risk of reimbursing the therapy under the existing
clinical uncertainties is shared [42]. In this case, the next
steps do not need to be taken, and end users are advised to
consider multiple discount rates based for instance on their
cost-effectiveness thresholds to determine what they find
agreeable under the circumstances.

In Step 4, the potentially suitable reimbursement and
payment model combination, thus the MEA, should be
determined by combining the reimbursement and payment
models that follow from the previously described considera-
tion. For the cases of onasemnogene abeparvovec and etra-
nacogene dezaparvovec, an outcome-based reimbursement
model, i.e. pay-for-outcome with a discount in combination
with an annuity-based payment model (the innovative pay-
ment model), is relevant to give further consideration given
the clinical uncertainties and financial challenges associated
with their use. For brexucabtagene autoleucel, a financial-
based reimbursement model, a discount with an upfront pay-
ment (simple payment model) could be considered as most
suitable. For this reason, brexucabtagene autoleucel was not
included in the next parts of the framework. Given that both
onasemnogene abeparvovec and etranacogene dezaparvo-
vec are orphan-designated products and patient numbers are
small, payments at a patient level are suggested [59, 60, 62,
63].

4.2 Parts 2 and 3: Details of the Included
Reimbursement and Payment Models:
the Simple and Innovative Payment Model
and Defining the Input Parameters to Calculate
the Consequences of Different Payment Models

In Fig. 4, Parts 2 and 3 of the framework are summarised for
the case studies. In Step 5, the details of the simple payment
model are outlined. In the case of onasemnogene abeparvo-
vec, a 50% discount rate was advised in the HTA report by
Zorginstituut Nederland, which can be used for the simple
payment model. For etranacogene dezaparvovec, no public

discount advice was found. Because both therapies have
large list prices, a similar discount rate was used for further
calculations.

Considering the innovative payment model under Step 6,
the main outcome measure for onasemnogene abeparvovec
could be the functional motor score as it is patient relevant
and routinely measured [59, 61]. To capture this outcome
measure, several registries for spinal muscular atrophy could
be explored to be used, for example RESTORE or SMArt-
CARE, [64, 65]. In the case of etranacogene dezaparvovec,
the Pettersson Score could be a relevant outcome measure
[60]. Determining when which score(s) are considered to
be a success is dependent on the end users’ point of view
and should ideally be decided in consultation with experts,
for example healthcare professionals. The level of payment
(discount) rate per outcome measure is also flexible to the
end users’ preferences. In Step 7, utility and transition prob-
abilities (per relevant subpopulation) need to be collected to
calculate the gained benefits for the case studies. The yearly
payment proportions can be determined by matching them
to the disease and therapy concerned. In the cases of etra-
nacogene dezaparvovec and onasemnogene abeparvovec,
there is much uncertainty on how patients will respond in
the first years. Therefore, the payment proportions could
be relatively small in the first years to account for possible
non-responders or unexpected large deterioration in patient
outcomes of the main outcome measure (Step 8). For exam-
ple, patients first need to stabilise, and prospected long-term
effects of the treatment will extend beyond the duration of
payments. Finally, in Step 9, input for the best-case and
worst-case scenarios should be defined. Given that this is
very context specific and dependent on stakeholder per-
spectives, end users should determine the input parameters
(transition probabilities) based on what is relevant under the
circumstances. [59, 61]

4.3 Part 4: Interpreting the Results
from the Hypothetical Case Study Product X

Because final decisions on what relevant input parameters
are and defining exact scenarios cannot be made without
considering national procedures, stakeholders’ preferences
and expert input, a hypothetical case study, Product X, illus-
trative of recent gene and cell therapies, was developed to
showcase the potential of the calculation tool (ESM). Even
though no exact numbers are presented, the output of the
calculation tool shows how different decisions and circum-
stances such as adjusting multiple input parameters, discount
rates, and level of clinical uncertainty can lead to different
results and interpretations of what might be most suitable.
In Fig. 5, the output of the calculation tool is shown
for Product X using various input parameters. In Fig. 5A,
and B, different assumptions are made about the uncertainty
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Step 1 - Characteristics of the disease and treatment

onasemnogene abeparvovec (Zolgensma)
Patient Symptomatic SMA type 1 patients and presymptomatic SMA patients with up to three copies of the SMN2 gene.
Population Approximate incidence rates: 10.5/100,000
Approximate prevalence rates: 16.7/ 100,000
Intervention A single dose intravenous infusion for treating spinal muscular atrophy (SMA)
Comparator Nusinersen (Spinraza®) or best supportive care
Outcome Survival, Ventilation free survival, Mobility / muscle function (Measured with motor milestones or CHOP-INTEND),

Incidence treatment-related serious adverse events (SAEs) and discontinuation due to adverse events

brexucabtagene autoleucel (Tecartus)
Patient Adult patients with relapsed or refractory mantle cell lymphoma (r/r MCL) after two or three lines of systemic therapy,
including a Bruton's tyrosine kinase inhibitor (BTK inhibitor)
Approximate Incidence Rate: 0.95/100,000

Population

Approximate Prevalence Rate: 0.003/100,000
Intervention A single-dose intravenous infusion for treating relapsed or refractory mantle cell lymphoma (MCL)
Comparator Multiple treatment options

Outcome 0S, Qol, severe AE

Hemgen
Patient Treatment for patients with severe hemophilia B
Approximate Incidence Rate: 3.33 to 5/100,000
Approximate Prevalence Rate: 3.8/100,000
A single dose intravenous infusion in the treatment for severe and moderately severe hemophilia B

Population

Intervention
Comparator Intravenous coagulation factor IX concentrate
Outcome Reduction of annualized Bleeding Rates and no longer need to inject factor VIIl into a vein one or more times a week,

0ol (ICFR renart)

Step 2 and 3 - Clinical uncertainties and financial challenges

Onasemnogene abeparvovec brexucabtagene autoleucel etranacogene dezaparvovec

Clinical uncertainties (ICER report)

Clinical uncertainties: Clinical uncertainties

. Uncertainty in the long-term

. Medium and long-term . Duration and quantity of effect

efficacy (including cognitive
development and quality of
life) are uncertain due to
limited follow-up and
methodological limitations of
the indirect comparison
Evidence presented was not
generalisable to babies with
type 1 SMA who were older
than 6 months.

Long-term safety profile is
uncertain due to lack of data

:€ 2 million per patient

is uncertain due to the lack of
direct comparison and limits of
the indirect comparisons
Nonetheless, it is deemed
unlikely that is not superior to
the comparative treatment in
practice.

Better evidence in the form of
a randomized study is difficult
to conduct.

:€ 0,4 million per patient

efficacy due to small number
of patients treated in the
clinical trial. There is significant
uncertainty around the
estimates for the outcomes,
particularly for follow-up
beyond 18 months.

Effect size unclear due to small
patient numbers and limited
follow-up.

€ 3,5 million per patient

Step 4 - Potentially suitable reimbursement and payment model combination**

Reimbursement model
Outcome-based:
pay-for-outcome*

Reimbursement model Reimbursement model
. Outcome-based: . Financial based: Discounts ©
o pay-for-outcome* o
Payment model
Payment model . Upfront payments
. Delayed payments: annuity o
Payment level: Population level

Payment model
Delayed payments: annuity

Pavment level: Patient level Payment level: Patient level
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«Fig. 3 Framework. Part 1: Matching a reimbursement and payment
model with the disease and treatment characteristics by defining their
main uncertainties [42, 57-63]*. AE adverse event, ICER Institute
for Clinical and Economic Review, OS overall survival, QoL qual-
ity of life. This is a summarised overview of how the framework can
be used. The complete framework can be found in Annex III of the
ESM. See Annex II of the ESM for definitions

of how well patients will respond in the first year (e.g.
patients will transition relatively slowly to worse health
states), leading to different needs in payment proportions
over the years. The results of Fig. 5A present the situa-
tion where there is large uncertainty of how patients will
respond, and the payment proportions are relatively small
in the first years. Without implementing any form of MEA,
the total assumed treatment costs when reimbursing Prod-
uct X for 5 years will be highest. If patients will respond
better than assumed (best-case scenario), implementing the
innovative payment model is financially the least favourite
option, from a healthcare payer perspective, whereas imple-
menting a simple payment model will lead to considerably
lower associated costs. When patients respond according to
the predicted clinical pathway presented in HTA reports or
clinical trials, reimbursement Product X using a simple or
complex payment model will not lead to large financial dif-
ferences. However, if patients respond worse than assumed
(worst-case scenario), implementing the innovative payment
model will lead to substantially lower costs compared with
implementing the simple payment model. The calculations
show that for this situation the innovative payment model
can mitigate the financial risk of reimbursing Product X con-
siderably over the simple payment model when clinical per-
formance was similar to or worse than predicted. The results
of Fig. 5B show a situation when there is less uncertainty
in how patients will respond. Because of this relatively low
uncertainty on the calculation tool, the payment proportions
were chosen to be more evenly spread over the years. In this
case, a simple payment model is the preferred option, from
a healthcare payer perspective. Only under the worst-case
scenario would a complex payment model be preferable.

In Fig. 5C and D, situations are shown in which the dis-
count rate for the simple payment model has been altered
(e.g. the healthcare payer had a stronger or weaker negotia-
tion position towards the marketing authorisation holder). In
Fig. 5C, a lower discount rate is applied, illustrating that in
this case, implementing the innovative payment model can
be seen as the favourable option, from a healthcare payer
perspective. In contrast to Fig. 5D, applying a larger dis-
count rate and implementing a simple payment model is a
financially more preferable model compared with imple-
menting a complex payment model from a healthcare pay-
ers’ perspective.

5 Practical Considerations
5.1 Implications for Decision Makers

Using the framework and supportive calculation tool can
support reimbursement decision makers, healthcare payers
and marketing authorisation holders in easing the determi-
nation of what MEA might be suitable given the circum-
stances of the therapy under consideration. The case studies
of onasemnogene abeparvovec, brexucabtagene autoleucel
and etranacogene dezaparvovec indicate that one size does
not fit all and a tailored approach, considering national pro-
cedures and input from relevant stakeholders, is necessary.
The framework developed in this study can support the
decision process. The results from the calculation tool for
Product X demonstrated that different scenarios and input
parameters lead to substantial differences in the suitability of
MEAs (Fig. 5). With the calculation tool, the scenarios can
be easily modified to match decision makers’ preferences,
meaning that decision makers can easily adjust scenarios
and quickly see the consequences of their decisions. Stake-
holder preferences, incentives and risk aversion, strategic
behaviour and the ability to negotiate certain discounts will
influence the desirability of the different payment models.
In principle, simple models should be preferred over com-
plex models. However, under large uncertainties or finan-
cial risks, our results indicate that outcome-based models
do allow financial impacts to be delayed in anticipation of
changing assumptions about effectiveness. Yet, implement-
ing outcome-based spread payment models is more resource
intensive (e.g. higher transaction and administrative costs).
Therefore, we wish to highlight the importance of consid-
ering the feasibility of the implementation. When choos-
ing this option, stakeholders need to be willing to collabo-
rate more closely to determine each aspect of the payment
structure in detail, where mutual trust and time and resource
investment are needed to answer challenging questions
regarding contracts, data collection and privacy [18, 19, 22,
25, 66, 67]. For further exploration of outcome-based reim-
bursement and payment models, all stakeholders need to be
involved because only a win-win situation will, in the end,
provide access to innovations at fair prices. More insight into
the exact implementation costs associated with outcome-
based delayed payment models and who will be responsible
for this would be beneficial to support this discussion.

The visual output generated by the calculation tool
can serve as a means to translate complex information for
diverse audiences, for example health technology agen-
cies, patient representatives or healthcare professionals.
The framework and calculation tool are designed to engage
multiple stakeholders, facilitating a collaborative exchange
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Onasemnogene abeparvovec (Zolgensma)

Etranacogene dezaparvovec (Hemgenix)

Step 5 - The simple
payment model

Simple payment model:
50%* discount of the (list) price with an upfront

payment model (payment after treatment

Simple payment model:

50%* discount of the (list) price with an upfront

payment model (payment after treatment

Discount

Step 6 - The innovative
payment model

Outcome-based spread
payment with a discount

initiation)

The innovative payment model:
Main outcome measure: Functional
motor milestones
The functional motor milestones is
yearly measured
5 year payment agreement
Registry is in place
Payments made at: 12-, 24-, 36-, 48-
and 60-months
Yearly payment proportions increase
each year: T1=5%, T2=10%, T3=15%,
T4=20%, T5=45%

Payment amount depends on
measured functional motor milestones
and associated discount rates **

initiation)

The innovative payment model:
Main outcome measure: Pettersson
Score
Pettersson Score is measured every
one to two years or as clinically
indicated
5 year payment agreement
Registry is in place
Payments made at: 12-, 24-, 36-, 48-
and 60-months
Yearly payment proportions increase
each year: T1=5%, T2=10%, T3=15%,
T4=20%, T5=45%

Payment amount depends on
measured Pettersson Score and
associated discount rates **

Transition probabilities per health state (per sub population)

Utility scores per health state (per subpopulation)

Step 7,8 and 9 - Input
needed for the
calculation tool

Yearly payment proportions

Define the best- and worst-case scenarios. Set the patient response for each of different
scenarios (transition probabilities)

Fig.4 Parts 2 and 3: details of the included reimbursement and pay-
ment models: the simple (base case) and innovative payment model
and defining the input parameters to calculate the consequences of
different payment models. *This is a summarised overview of how
the framework can be used. The complete framework can be found
in the ESM. **Given that the authors of this paper are not aware of

of different knowledge and perspectives. By adopting a
more visual approach, it aims to illustrate the ways in
which decisions influence budget considerations. We wish
to highlight a need for more transparency on the struc-
tures of implemented MEAs and how they are perceived
(without disclosing any financial specifics). Though more
openly sharing this information, future development of the
framework and calculation tool can be even more aligned
with best practices and perceived barriers from practice.
Additionally, we hope that the framework and calculation
tool will be used in real-life case studies, which will allow
for further refinement based on these experiences. Moreo-
ver, this transparency could also create more insight into
the regulatory constraints or requirements that could influ-
ence the selection and implementation of payment models
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previously agreed upon confidential discounts or agreements, the dis-
count rates were set arbitrarily or based on what was described in the
health technology assessment reports. The calculation tool enables
easy modification of these scenarios to match decision makers’ pref-
erences

for high-cost therapies. The research on the consequences
of these hurdles is currently limited, largely owing to a
lack of publications evaluating implemented payment mod-
els. Consequently, we do not yet have a comprehensive
understanding of the impact of various regulatory deci-
sions on the process of choosing and implementing a more
innovative payment model.

Finally, if the end user decides that an outcome-based
reimbursement model is preferred to a discount, multi-
ple practical aspects need to be considered to determine
whether the agreement is fit to fly. To ensure that it is a
compelling deal for all stakeholders, the recent literature
can be consulted to gain an understanding of potential bar-
riers and how they might be overcome [17-19]. Moreo-
ver, teaching stakeholders in the principles of MEAs can
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No agreement
- Simple payment model
- Innovative payment model
Without any Best case scenario Base case scenario* Worst case scenario
agreement (Full response) (Non-response)
No agreement
- Simple payment model
- Innovative payment model
Without any Best case scenario Base case scenario* Worst case scenario
agreement (Full response) (Non-response)

Fig.5 Total calculated treatment costs within the agreement dura-
tion associated with reimbursing Product X (y-axis) according to
the different payment scenarios (x-axis) using different input param-
eters. A large uncertainty treatment effect in the first years; B small

support better alignment during the negotiation and imple-
mentation period. Training stakeholders to understand the
calculation tool and its interpretation in detail could sup-
port this even further. [17, 18, 18, 19, 22, 53, 68]

5.2 Limitations

Although the presented calculation tool enables easy modi-
fication of the scenarios to match decision makers’ prefer-
ences, there are some limitations to be taken into account.
First, the calculation tool is structured in such a way that the
main outcome measure is also used to define the different
health states to which the outcome-based payments (inno-
vative payment model) will relate. The transition probabili-
ties and utilities of the specific health states corresponding
to the main outcome measure therefore have to be known
to calculate the consequences of the different payment
scenarios. Moreover, the output from the calculation tool
and the conclusions made on the feasibility of successfully
implementing the preferred MEA are only as good as the
included data are, for example when choosing outcomes,
decision makers need to know if registers are in place and

63
No agreement
- Simple payment model
- Innovative payment model
Withoutany  Best case scenario - Worst case scenario
agreement (Full response) Base case scenario (Non-response)
No agreement
- Simple payment model
- Innovative payment model
Without any Best case scenario B - Worst case scenario
agreement (Full response) ase case scenario (Non-response)

uncertainty treatment effects in the first years; C high discount rate
simple payment model; D small discount rate simple payment model.
*Patient response according to the predicted clinical pathway pre-
sented in health technology assessment reports or clinical trials

whether these outcome parameters are being (correctly) col-
lected. The framework applies to a wide range of high-cost
one-off therapies with varying characteristics and uncertain-
ties. Nevertheless, stakeholders should be aware that cer-
tain therapies or specific contexts may require additional
considerations not covered in the framework. Additionally,
the generalisability of the framework and calculation tool to
therapies that are not one-off might be limited. However, the
framework and calculation tool offer the flexibility to make
them applicable to other types of therapies.

Second, the current calculation tool includes two MEAs.
However, for other cases, different MEAs might be identified
in the framework as relevant for inclusion in the calculation
tool. In the presented tool, therefore, adjustments can be eas-
ily made according to the preferences of end users.

Third, while the results of the calculation tool represent
the financial impact of different MEAs under different effec-
tiveness scenarios, they do not say anything about the likeli-
hood of these scenarios. Future research could include this
aspect in further development of the calculation tool. To gain
insight into a scenario’s likelihood, end users are advised
to examine clinical data and consult with clinicians. The
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intention of the presented framework and calculation tool is
to provide stakeholders with more insight into the possible
financial consequences of implementing different MEAs.
However, no clear price recommendation or recalculated
incremental cost-effectiveness ratios follow from the tool.

6 Conclusions

Designing an outcome-based managed entry agreement is
a complex task that requires careful consideration. To deal
with these complexities, this study developed a framework
and supporting calculation tool to provide decision makers-
insight into which type of agreement could be the optimal
choice, given the characteristics of the disease, the therapy
and stakeholders’ preferences.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40273-024-01433-4.
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