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Abstract

Aim To review the available evidence about the strategies implemented or proposed for coverage or reimbursement
for currently approved gene therapies.

Methods A scoping review was conducted to analyze the evidence published during the years 2016 to 2023. The
main search criteria were coverage or reimbursement of gene therapy by healthcare systems. The eligible articles
were those that described or proposed a financing model used to provide coverage in the various systems around
the world.

Results The study identified 279 publications, and after removing duplicates and screening for eligibility, 10 were
included in the study. The results show that various financing models have been proposed, including subscription-
based payment models, outcome-based payment models, and amortization strategies. However, several barriers to
implementing these models were identified, such as deficiencies in informatics systems for data collection, changes
in laws or regulations, the lack of accessible clinical endpoints and administrative costs.

Conclusion This scoping review provides an overview of financing strategies for gene therapies. Gene therapies can
cure rare or previously intractable diseases, but their high cost can make access difficult. Publishing experiences with

these models can help evaluate their use and gather more evidence for their effectiveness.
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Background
Gene therapy is a technique to treat and prevent dis-
eases by adding a new gene or replacing or repairing an
altered gene [1, 2]. These advances hold great hope for
treating some devastating rare and inherited conditions
and incurable diseases [3, 4]. Understanding the precise
pathogenic mechanisms of diseases which can then lead
to the development of specific and efficient gene selec-
tion and delivery tools, is expected to revolutionize dis-
ease treatment and the pharmaceuticals market [3, 4].
One challenge associated with gene therapy is the lim-
ited accessibility for patients. This issue primarily arises
from the substantial research and development costs
borne by academia, pharmaceutical companies and
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others in the creation of these medical technologies, as
well as the anticipation of significant returns of invest-
ment upon commercialization [5]. Furthermore, these
therapies target a small population of individuals afflicted
by rare or ultra-rare diseases [6]. Consequently, the man-
ufacturers’ expectations of substantial profits rely on
imposing high individual costs.

Despite presenting a curative potential, gene therapies
must demonstrate health benefits. The design of the clin-
ical studies is the main factor that generates uncertainty,
because they are often performed with small sample sizes
[7]. In addition, they are generally single-arm clinical tri-
als and the follow-up is short [8]. This leads to a lack of
demonstration of the efficacy and effectiveness of gene
therapy, raising concerns about the sustainability of the
long-term benefits beyond those demonstrated in clinical
trials [9].

In order to ensure timely access to patients, it is critical
that countries develop pricing and reimbursement strat-
egies/models that continue to incentivize research and
development without compromising the sustainability
of healthcare systems. Therefore, payers and manufac-
turers need to acknowledge each other’s constraints and
embrace innovative approaches to ensure timely delivery
of therapies to patients [10]. This study aimed to review
the available strategies that have been implemented or
proposed for the coverage or reimbursement of gene
therapies, as well as providing their main characteristics
and barriers of use.

Methods

Aim

To review the evidence about strategies implemented or
proposed for coverage or reimbursement for currently
approved gene therapies across the world.

Study design

A scoping review was conducted with the aim of com-
prehensively identifying the strategies implemented or
proposed for the coverage or reimbursement of gene
therapies across the world. The review was conducted
following the methodology of the Joanna Briggs Institute
(JBI) [11]. We adhered to the guidance of the Preferred
Reporting Items for Systematic Reviews and MetaAnaly-
ses (PRISMA) guidelines [12]. Subsequently, the research
questions were: What are the strategies or mechanisms
for coverage and reimbursement of gene therapies? What
are their characteristics and barriers to implement these
strategies in the different healthcare systems?

Databases and search strategy

PUBMED/MEDLINE and OVID/EMBASE were used
to search from the earliest available dates until Febru-
ary 2023. The research was guided by three domains: the
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first related to gene therapy, the second to financing and
reimbursement, and the third to health systems. These
keywords were validated by obtaining their respective
Medical Subject Headings (MeSH) for their application
in PubMed. The databases were limited to Spanish and
English. Grey literature was excluded for this searching.
Search strategies for PubMed/MEDLINE and OVID/
EMBASE databases are provided in the Appendix.

Citation management

The citations were imported into the citation manager
EndNote X9. Then, the duplicates were removed, pre-
paring the non-duplicate citations for title/abstract
screening.

Eligibility criteria

We included the original and review research articles
which were published in full text until February 2023.
Only articles in English and Spanish language were
included. Inclusion criteria were publications that
described models implemented or proposed for the cov-
erage or reimbursement of gene therapy drugs, includ-
ing the barriers or limitations of these strategies. Articles
that focused on a specific disease or treatment (e.g. spi-
nal muscular atrophy, haemophilia, cancer, etc.) were
excluded. Studies or reports on health technology assess-
ments (HTA) or the cost-effectiveness of these technolo-
gies were also excluded. Finally, studies for which full
access was not available were also excluded.

Screening of citations

Two rounds of screening were conducted to select eligible
studies. Initially, two researchers independently screened
titles and abstracts. In the event of a disagreement, a dis-
cussion was held until a consensus was reached. Titles
without an available abstract were included for full text
review. The relevant studies were subjected to a second
level of screening, where two researchers reviewed the
articles in full text. Only the studies that met the eligi-
bility criteria were included. Any disagreements were
resolved through discussion between the researchers.

Data extraction and presentation

The data of the articles considered relevant for this scop-
ing review were the following: authors, name of the study,
name of the journal, year of publication, jurisdiction of
the article, type of study proposed/objective of the work,
main results/conclusions of the study and proposed
mechanism.

Results

The literature search identified a total of 279 arti-
cles. After duplicate removal and screening titles and
abstracts, 50 articles were eligible for full-text review. Of
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these, 40 were not considered since they did not meet the
inclusion criteria (Fig. 1). Ten publications met the inclu-
sion criteria and were selected for this scoping review.

General characteristics of the literature

The articles were published between 2016 [13] and 2023
[14]. Most studies were published since 2019 [15-21].
One study was published in 2016 [13], and another in
2018 [22] (Table 1).

According to the jurisdiction of the selected papers,
five indicated strategies proposed or developed for the
United States of America (USA) [15, 16, 18, 19, 22]; five
in Europe (France, Italy, Germany, Spain, United King-
dom) [14, 17-19, 21]; one in Canada [18]; one in South
Korea [22], and two did not specify the country [13, 20].
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Aim and scopes
Eight studies were literature reviews [13, 14, 17-22],
reporting experiences on various reimbursement
schemes and their characteristics for implementation.
Specifically, three studies analysed the main challenges
of addressing the coverage of gene therapy drugs in
health systems and identified possible solutions [13, 18,
22]. Dabbous et al. [20] studied the feasibility of apply-
ing amortisation as a tool to finance gene therapy from
an accounting point of view, proposing this strategy as a
new innovative payment mechanism [20]. The other four
articles described reimbursement and coverage strategies
applied to innovative drugs. These studies explained the
virtues and challenges of their mechanism in each coun-
try analysed [14, 17, 19, 21].

Additionally, one study conducted qualitative inter-
views with different payers of the USA to have a better
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Fig. 1 PRISMA flow diagram for the scoping review process
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Table 1 Characteristics of the studies selected in the review
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N.o  Authors Jurisdiction Aim/purpose Results /Conclusion Proposed
mechanism
1 Carr &Brad-  Not specified To analyse the It is proposed to seek financing alternatives for gene therapy drugs Payment by
shaw, 2016. coverage chal- since the current reimbursement models are not adapted to this type of  annuities.
lenges that gene  technology. The authors recommend annuity payments based on clini-
therapies present  cal results, which will allow rewarding innovation, distributing the cost,
to healthcareand  and limiting payers'financial risk and uncertainty regarding these new
insurance systems. products, considering that their clinical benefit may appear much later to
the administration.
2 Hampson et USA To describe the Affordability is one of the main challenges identified for the implemen- Amortisation
al, 2018. challenges and tation of gene therapy. Among the solutions identified are risk-sharing Outcome-
possible solutions  agreements, which make it possible to guarantee the return of money if ~ Based
forimplementing  the expected results are not achieved for the patient. One challenge in Payment
gene therapy in implementing such a model is collecting evidence of the outcomes. The ~ Models.
the USA Health second problem is agreeing on contractual issues, the definition of thera-
System. peutic “success” or “failure’, and, finally, what will or will not be paid.
Payback is another alternative to the affordability of these technologies,
as a series of smaller payments over a period time is allowed. Certain
characteristics were identified that will make certain gene therapies better
candidates for this process, such as being a single treatment or having a
curative clinical impact in the short term, the durability of clinical benefit
that is well established or can be controlled through an outcome-based
mechanism, a sufficiently large population size, among others.
3 Barlow etal, USA. Explore feedback A high percentage of payers supported the new payment models, Perfor-
2019. from healthcare specifically performance-based agreements and risk-sharing agreements.  mance-
payers regarding ~ Among the main challenges are the uncertainty related to the use of based
awareness of new  resources, the costs of new technologies and the duration of the clinical ~ agreements.
gene therapies, benefit. Payers cited regulation, plan rotation, and the ability to track
the sustainability  long-term results as the main barriers to implementing the new financing
of current funding  models.
mechanisms, and
the need for and
preference for new
funding models.
4 Ballreichet  USA Medicaid financ-  Use innovative financing models for these medicines, such as a Pooled Model Based
al[16]. ing alternatives for  Subscription-Based Model, which should be based on periodic evalua- on pooled-
gene therapies. tions regarding treatment efficacy and negotiation, jointly with all states,  subscription
of a fixed fee for access to a or multiple therapies. or “Netflix”
type models.
5 Jorgensen France To review the These two drugs were financed by the five countries analysed. However, ~ Outcome-
etal, 2020 Germany reimbursement the reimbursement mechanisms differed between each country:Inone  Based
[18]. [taly and financing country (UK), the reimbursement is made through a national fund. An Payment
Spain mechanisms used  agreement for updated evidence is made to make a decision and reassess Models.
UK by 5 European prices. In other countries (Spain and Italy), paying in instalments associ-
countries fortwo  ated with the clinical results in the patients in which the innovative drug
advanced therapy is administered was proposed. These deadlines were defined between
drugs, identify- patients, insurers and the industry.
ing possible Additionally, challenges regarding the implementation of payment for
challenges in their  results are pointed out. In effect, the creation of computer systems for
implementation.  monitoring patients is needed. Another challenge concerns healthcare
facilities and human capital resources, which are needed to optimize
patient results.
6 van Over- Canada To identify the Reimbursement through outcome-based payment was proposed. Outcome-
beeke etal, USA main challenges  The challenges for implementing these alternatives must be associated Based
2021 Europe in gene therapy with modifying the laws and regulations that prevent their applicationin ~ Payment
implementation some cases. Additionally, infrastructure for data and real-world evidence ~ Models.

and propose solu-
tions to this.

collection is needed.
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Table 1 (continued)
N.c  Authors Jurisdiction Aim/purpose Results /Conclusion Proposed
mechanism
7 Jorgensen France To review Diverse coverage mechanisms have been found in each Europe country. ~ Outcome-
& Kefalas, Germany innovative France preliminarily covered Zynteglo® (gene therapy drug) with a data Based
2021. [taly outcome-based collection update condition for reassessing the technology in the next Payment
Spain reimburse- years. Gene therapy has been reimbursed under data collection condi- Models
UK ment utilization tions in Germany and France. In addition, Zongelsma® has been covered ~ Payment
USA schemes and pay- by outcome-based discounts linked to individualised patient data. Italy conditioned
ment mechanisms has used a reimbursement mechanism associated with results in three to Evidence.
in gene therapy in  gene therapy drugs. These mechanisms are associated with instalment
USA and Europe.  payments based on defined results. The Italian Medicines Agency is in
charge of collecting the associated clinical data. Two gene drugs are
covered through a reimbursement payment mechanism associated with
results in Spain. This country has developed data collection and manage-
ment systems to reduce new therapies' uncertainty. The UK has covered
gene therapy through an agreement with evidence updates for reassess
in the next years. An exclusive fund finances these drugs. No established
payment model among all payers exists in USA. There are experiences in
outcome-based payment in some insurers for certain treatments.
8 Dabbous et  Not specified To analyse the Given that gene therapies are an intangible asset, amortisation will allow  Amortisation.
al. [20] feasibility of apply- the payer (or financing healthcare system) to cope with and mitigate the
ing amortisation budget impact of gene therapy. This is through spreading its price over
as a tool for the several years rather than absorbing it in the first year of administration.
financing of gene  Thus, facilitating access to these products for new patients is available.
therapy. However, several limitations need to be addressed. One of them is related
to the uncertainty of potential long-term savings. Finally, the authors
state that amortisation can be used with another innovative payment
mechanism. A competent body (health technology assessment agency,
for example) should define the use of these agreements.
9 Koleva-Ko-  Europe To review the The authors analysed financing and reimbursement models applied in Outcome-
larova et al,, methods of healthcare systems. Among the most used reimbursement models are Based
2022 [14]. financing and risk-sharing arrangements based on therapeutic outcomes (coverage Payment
reimbursement conditional on evidence generation, outcome-based discounts, annuity Models
of personalized payment, and personalised performance-based reimbursement systems).  “Netflix" type
medicine currently Other countries have used purely financial risk-sharing arrangements, models.
used in certain such as discounts, free therapy cycles, volume-based arrangements, pric-
health systems. ing, and, most innovatively, “Netflix" type arrangements. Outcomes-based
To know their payment mechanisms could facilitate access to health technologies ear-
characteristics lier. Barriers to the need for systems to collect data and measure clinical
and describe their  outcomes were pointed out. Other barriers were related to implementa-
process. tion problems due to the lack of accessible endpoints and administration
costs.
10 LeeS&Lee  South Korea To capture the Different thresholds are available for innovative drugs in South Korea. Expendi-
JH, 2023 Europe salient regulatory  Cost-effectiveness analysis can be exempted in cases of gene therapy and  ture-capped
features of the cell  expenditure-capped risk sharing agreement becomes effective. In some  risk sharing
and gene therapy  cases, outcome-based agreement is proposed. Additionally, the lowest A7 agreement
market in the countries adjusted prices is used for reference price. Outcome-
context of South  Barriers are related by challenge in generating clinical data for pharmaco-  based
Korea and the economic studies as well for clinical necessities. agreement

European Union

Coverage with evidence development is applied in UK, France, and
Germany. In other hand, outcome-based reimbursement (payment by
results) is used in Italy, Germany, and Spain. In some cases, budget cap or
ceiling cap are applied in Italy and Spain.

understanding of their knowledge of new gene therapies,
the sustainability of current financing mechanisms, and
the need and preference for a new model of financing
[15]. Finally, Ballreich et al. [16] presented various alter-
natives applied to Medicaid to finance gene therapies
[16].

Proposals or mechanisms implemented for financing and
coverage of gene therapy

Subscription-based payment models

Two studies proposed using subscription-based payment
models known as “Netflix-like models” [16, 21]. In their
study, Koleva-Kolarova et al. (2022) [21] defined this
strategy as “a model based on the payment of a lump sum
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by the health system to the manufacturers in exchange
for unlimited access for patients during a defined period”
However, the authors noted that it was unclear how
the payment of these therapies would be implemented
in practice, as the subscription fee, the uncertainty of
expected results, and the duration of the subscription
must be defined.

Ballreich et al. [16] suggested a potential strategy for
the implementation of Medicaid in the USA. Specifically,
the authors proposed that states could form a unified
front to negotiate long-term contracts with manufac-
turers, enabling patients who satisfy selection criteria to
access medications at a fixed price. This approach has the
potential to be extended to a broader range of therapies,
thereby enhancing scalability [16].

Outcome-based payment models

Outcome-based payment models were identified in seven
articles [14, 15, 17-19, 21, 22]. Koleva-Kolarova et al.
(2022) characterised these mechanisms as coverage con-
ditioned to the generation of evidence, discounts based
on results, payment in annuities, and personalised reim-
bursement systems based on performance, among oth-
ers [21]. The authors indicate that these contracts can
be short-term (one year) or long-term (multi-year), with
advance payments or in instalments based on agreed
milestones. This agreement reduces the financial risk for
payers in case of treatment failure or poor performance
by sharing the costs with producers [21]. Currently, these
types of agreements have been used in European coun-
tries, more specifically in Italy and Spain, through pay-
ment in instalments associated with outcomes for the
coverage of advanced therapy drugs and gene therapies,
such as Kymriah®, Yescarta®, Luxturna® and Zolgensma®
[14, 17, 19]. Barlow et al. (2019) reported that 47% of pay-
ers support the implementation of new payment models,
especially performance-based arrangements, and risk
pooling [15].

Several barriers to those agreements have been identi-
fied in the literature. These include deficiencies in com-
puter systems for data collection to measure clinical
outcomes [14, 17, 18, 21, 22], the need to define “success”
or “failure” of therapies to determine what will or will not
be reimbursed [22], changes in laws or regulations that
impede the adoption of these strategies [14, 18], admin-
istrative costs and the lack of readily accessible clinical
endpoints [21].

Amortisation

Amortisation was suggested as a financing strategy for
gene therapies in two studies [20, 22]. This strategy can
be defined as a key accounting principle that spreads the
cost of an intangible asset over the periods in which a
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commercial organisation or entity receives the benefits of
the asset [23].

Dabbous et al. [20] assessed the feasibility of amortisa-
tion as an accounting tool for gene therapy. The authors
stated that this strategy might be a promising method
to finance new health technologies. However, budget
sustainability, health technologies eligibility, and finan-
cial regulations were identified as limitations and bar-
riers. Hampson et al. (2018) identified some attributes
that might make certain gene therapies better candidates
for amortisation [22]. These attributes included: being a
single treatment or having a short-term curative clinical
impact, the durability of clinical benefit that is well estab-
lished or can be controlled through an outcome-based
mechanism, and sufficiently large population size [22].

Discussion

This scoping review aimed to identify the main strategies
proposed or implemented for the financing of gene ther-
apy in various countries in the published literature. The
results show that the main strategies applied have been in
high-income countries. Most of the studies identified in
this review focused on gene therapy to treat rare diseases,
as gene therapies approved by regulatory agencies to date
are for treating this type of conditions [24]. However, the
identified strategies might apply to other types of gene
therapy, such as those for cancer treatments.

Subscription-based payment models, also known as
“Netflix-like models” were recommended by two studies.
These models have been implemented in Australia and
USA to fund the treatment against hepatitis C (HCV)
[25-27]. This subscription-based payment models
resulted in significant cost savings and increased access
to HCV treatment [26]. Since 2022, the NHS England has
used this strategy to fund antibiotics [28]. The implemen-
tation of this model in the NHS England has the potential
to reduce costs and improve patient outcomes related to
antibiotic resistance [28, 29].

European countries have applied outcome-based pay-
ment models for coverage of advanced therapies, includ-
ing gene therapy [17, 19]. Also, in the USA, some payers
have supported the use of such measures [29]. These
types of agreements seek to reduce the first-order uncer-
tainty surrounding the effectiveness (and potentially cost-
effectiveness) of a product at individual level [30-32] by
transferring responsibility to manufacturers for its results
in the real world after its regulatory approval [33]. While
these models may be attractive to facilitate early access
to these expensive therapies facing uncertain results at
patient level, they also face implementation barriers.
They include the need for institutional capacity to moni-
tor follow-up and assign outcomes, coordination among
insurers in the context of multi-payer systems, and the
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need for covering implementation and transaction costs
[34-37].

The literature shows some evidence of dealing with
the challenge of data collection for monitoring. Spain’s
National Health Service implemented Valtermed, a clini-
cal data collection and management system, to reduce
uncertainty related to outcome-based models for access
to new medicines [38, 39]; whereas, in Italy, establish-
ing and managing such data has shown to be underesti-
mated in costs, and the actual amount reimbursed by the
companies is negligible [40, 41]. Defining the governance
of managing these models is crucial, whether by a state
health authority or by autonomous entities, such as pri-
vate or mixed organizations, in either a single or multi-
payer system, remains as one of the major challenges.

Another type of access scheme analysed was the use of
amortization as a financial strategy for the distribution
of costs of intangible assets, such as gene therapies [20].
This strategy would allow systems to distribute the costs
of the treatment over the period in which the patient
receives the benefits, reducing the economic pressure on
the health system and facilitating access to these drugs
for patients [20]. To implement this strategy, gene thera-
pies must be declared as intangible assets, as they pro-
vide a health benefit rather than a physical product [20,
22]. Financial regulations of countries would need to
be modified to apply amortization in gene therapy, and
only treatments of a single administration or short term
with long-term benefits would be eligible [20]. However,
further research is needed prior to implementing this
strategy for gene therapies. This would require a deeper
understanding of the benefits and drawbacks of amorti-
zation as a financial tool for these types of drugs.

The fact that the evidence comes from high income
countries may be explained because strategies applied
in low and middle-income countries have yet to be pub-
lished in indexed journals, or because they have been
recently implemented. This is, for example, the case of
Zolgensma® in Argentina, where the federal government
led to the development of an outcome-based risk share
agreement with Novartis, which was recently informed
in February 2023 [42, 43]. In this case, the payment was
made in four installments over a 3-year period. Then,
each instalment would be conditional on the fulfilment of
certain outcomes agreed between both Novartis and the
government. Another recent case study is Brazil where
Zolgensma® was also covered through instalments pay-
ments linked with outcomes based on clinically agreed
milestones [44].

The main limitation of our scoping review is that we
may not have comprehensively captured all available pub-
lished literature, given our search was restricted to two
databases and literature published in English and Span-
ish, and we did not capture data published in the grey
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literature. However, we argue that most scientific reports
across the globe have been published in one of these two
languages. The timeframe of our search, that may also be
considered a limitation, is reasonable given it starts when
the first gene therapy was launched into the market.

Gene therapy is in a continuous process of develop-
ment [45-48]. In fact, a report published by PhRMA
listed almost 300 gene and cell therapies under investi-
gation to treat several diseases [49]. More than one hun-
dred of these treatments are focused on different types of
cancer [49]. The identification of new targets is promising
to treat rare diseases and improve existing cancer treat-
ments [50, 51]. The development of new, more precise
and specific gene editing techniques is highlighted, such
as CRISPR, which could allow efficient modifications in
the genome to treat cancer and other diseases [52, 53].
Undoubtedly, the growing innovation in gene therapy
will make it possible to meet numerous needs of a wide
spectrum of diseases. Therefore, it is important to assess
the different capacities that health systems have to facili-
tate sustainable access to such therapies.

Conclusion

Gene therapies are treatments that make it possible to
cure or treat rare diseases and certain cancers, which
until recently, were intractable. However, their high cost
makes access to patients difficult. Our scoping review
shows the main models proposed to finance and cover
these disruptive treatments by health systems. This
review revealed that there are different alternatives to
cover these therapies. Each proposed strategy has its
characteristics and barriers that are overcome for its
implementation. Finally, it is necessary to continue pub-
lishing the experiences of the use of these models to con-
tinue obtaining evidence of their use and obtaining data
for their evaluation.
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