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A B S T R A C T

Objectives: Advanced therapy medicinal products (ATMPs) are highly innovative therapies. Their costs and uncertain
value claims have raised concerns among health technology assessment (HTA) bodies and payers. Little is known
about how underlying considerations in HTA of ATMPs shape assessment and reimbursement recommendations. We
aim to identify and assess key considerations that played a role in HTA of ATMPs underlying reimbursement
recommendations.

Methods: A review of HTA reports was conducted of all authorized ATMPs in Scotland, The Netherlands, and England. Con-
siderations were extracted and categorized into EUnetHTA Core Model domains. Per jurisdiction, considerations were
aggregated and key considerations identified (defined as occurring in .1/assessment per jurisdiction). A narrative analysis
was conducted comparing key considerations between jurisdictions and different reimbursement recommendations.

Results:We identified 15 ATMPs and 18 HTA reports. In The Netherlands and England most key considerations were identified
in clinical effectiveness (EFF) and cost- and economic effectiveness (ECO) domains. In Scotland, the social aspects domain
yielded most key considerations, followed by ECO and EFF. More uncertainty in evidence and assessment outcomes was
accepted when orphan or end-of-life criteria were applied. A higher percentage of considerations supporting
recommendations were identified for products with positive recommendations compared with restricted and negative
recommendations.

Conclusions: This is the first empirical review of HTA’s using the EUnetHTA Core Model to identify and structure key con-
siderations retrospectively. It provides insights in supporting and opposing considerations for reimbursement of individual
products and differences between jurisdictions. Besides the EFF and ECO domain, the social, ethical, and legal domains seem
to bear considerable weight in assessment of ATMPs.

Keywords: advanced therapy medicinal products, gene therapy, advanced therapies, health technology assessment, cell
therapy.
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Introduction

Advances in biomedical science have resulted in translation of
gene- and cell-based technologies into authorized therapies with
a positive benefit-risk balance.1 In the European Union (EU), the
diverse group of gene therapy medicinal products, cell therapy
medicinal products, tissue engineered products, and combined
advanced therapies are regulated as medicinal products from
2007 onward and formally defined as advanced therapy medicinal
products (ATMPs).2 ATMPs are expected to provide opportunities
for previously untreatable diseases with current development
efforts targeting patients with high unmet medical need and
orphan indications in particular. As of June 2020, 15 ATMPs have
received marketing authorization (MA) in the EU with full
15 - see front matter Copyright ª 2021, International Society for Pharmacoec
rticle under the CC BY license (http://creativecommons.org/licenses/by/4.0/
development pipelines suggesting that more ATMPs will reach the
market in the next few years.1,3

After MA, ATMPs are subjected to formal health technology
assessment (HTA) in individual member states to be considered for
reimbursement. For access to these treatments, patients in Europe
are dependent on inclusion of ATMPs in public healthcare funding.
Nevertheless, HTA bodies and payers have expressed concerns about
how to assess and appraise (relative) effectiveness, cost-
effectiveness, and affordability of ATMPs.1 In particular, the novel
and uncertain value claims in combination with high (upfront) pay-
ments are deemed challenging.4–6 In addition, time horizons of the
sustained (curative) value claims often exceed available clinical evi-
dence,7 resulting in extrapolation of evidence to model treatment
benefits. Although such extrapolations are not new, considerable
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uncertainty is added by limited experience with interpreting data
and assumptions regarding retreatment, treatment waning, and
disease progression. In addition, several ATMPs has been authorized
through expedited pathways, which leads to availability of less
comprehensive data at the time of authorization and HTA compared
with more conventional medicines.8,9 Finally, ATMPs are adminis-
tered in single or short-term courses while claiming curative or
sustained benefits. Consequently, treatment cannot be discontinued
when expected benefits are not accomplished, and cost of the un-
successful treatment cannot be recouped.10

Available literature on HTA of ATMPs provides several studies on
how components of HTA frameworks can be adapted to increase
the fit with the specific characteristics of ATMPs.7,11 Studies
recommend introduction of novel value elements, adjustments to
cost-effectiveness methodology, lowering of budget impact, struc-
tural weighing of ethical considerations, and several ways to
address evidentiary uncertainties in the assessment.7,11-15 Novel
payment models are also proposed to address uncertainties around
(sustained) effectiveness in combination with high upfront
costs.16-18 Coyle et al7 and Angelis et al11 take a wider perspective
and propose adaption of HTA methods and outline policy options to
improve HTA of ATMPs. Several studies also describe challenges and
strategies in obtaining reimbursement from a developer perspec-
tive,5,19,20 yet, to the best of our knowledge, studies providing
empirical insights into current practices of HTA of ATMPs in EU
member states are currently not available. Providing insights into
ATMP assessment practices can contribute to the learning process
on how to conduct HTA of these innovative products.

Therefore, in this study, we conducted a review of HTA reports
of authorized ATMPs in 3 EU countries (Scotland, The Netherlands,
and England). The aim of this review is to identify and assess key
considerations in the HTA underlying the reimbursement recom-
mendations. We also examined whether considerations differed
between different reimbursement recommendation types.
Methods

Study Design

A narrative review was conducted of HTA reports of authorized
ATMPs in Scotland, The Netherlands, and England. Included were
all ATMPs that received centralized MA by the European Medi-
cines Agency (EMA) up until June 1, 2020.3 From the HTA reports,
considerations were extracted, and key considerations identified.
A consideration was defined as “a value judgment of the HTA body
on the presented dossier by the developer.” This definition in-
cludes considerations that may contribute to a positive recom-
mendation and issues or concerns that may contribute to a
restricted or negative recommendation.

Medicinal Products and Jurisdictions

ATMPs were identified via a search of the EMA’s Committee of
Advanced Therapy (CAT) monthly reports from March 2009 (first
available public report after committee establishment) to June2020.3

CAT reports provide a summary of all ATMP-related regulatory ac-
tivity in the EU, including MA opinions. Products that received a
positive draft MA opinion were included. Excluded were products
with a negative opinion, withdrawals, and ongoing assessments.

In line with previous research,8 eligibility of HTA bodies was
assessed by applying the following inclusion criteria:

1. HTA body is linked to a European jurisdiction.
2. HTA jurisdiction is part of the EU at time of data collection

(June 2020).
3. The HTA body is the primary institute with legal remits within
the jurisdiction.

4. The HTA body systematically published HTA reports in the
public domain.

5. The published reports are written in a language understood by
the researchers (ie, English or Dutch).

This resulted in the inclusion of 3 HTA bodies: Scottish Medi-
cines Consortium (SMC) from Scotland, National Health Care
Institute (ZIN) from The Netherlands, and the National Institute for
Health and Care Excellence (NICE) from England.

HTA reports were retrieved via the HTA body websites by
searching for the products brand and generic name.21 If products
were authorized for multiple indications, reports for each indi-
cation were included.8 In addition, only reports describing the
outcome of the initial assessment were included.22 This resulted
in the exclusion of reports describing resubmissions, withdrawals,
or updates of ongoing assessment. This resulted in the inclusion of
one HTA report per indication per jurisdiction. More specifically,
the following are HTA reports: SMC, detailed advice document;
ZIN, final recommendation document (in Dutch); and NICE, final
appraisal document. In line with the inclusion criteria, the SMC
detailed advice document and ZIN final recommendation docu-
ment were the most recent and elaborate systematically public
available reports describing the HTA and reimbursement recom-
mendation. In England, more documents are publicly available,
such as the scoping article and committee articles. The final
appraisal document was included in this study because it was
found that this was the most comprehensive document containing
the scope, previously published updates, and committee
discussions.

Data Extraction

Data were extracted using a predefined data extraction form
constructed in Microsoft Excel (Microsoft Corporation, 2018,
Redmond, Washington). This form included a (1) product section
(eg, HTA report number, proprietary name, generic name and
indication), (2) a considerations section, and (3) the reimburse-
ment recommendation. In line with previous research, reim-
bursement recommendations were classified as positive,
restricted (positive with conditions), or negative.8,23

Per report, considerations were identified and extracted. Du-
plicates were removed. Next, considerations were categorized into
domains corresponding with an existing framework: the
EUnetHTA JA2 – HTA core modelv3.024 (hereafter referred to as
EUnetHTA Core Model). The EUnetHTA Core Model is a method-
ological framework for creating and sharing of HTA information in
the European context.24-26 The model distinguishes the following
domains in HTA: health problem and current use of technology
(CUR), description and technical characteristics (TEC), clinical
effectiveness (EFF), safety (SAF), cost- and economic effectiveness
(ECO), ethical analysis (ETH), organizational aspects (ORG), patient
and social aspects (SOC), and legal aspects (LEG). An “other (OTH)”
domain was added to capture any considerations not covered by
the predefined domains. More information about the EUnetHTA
Core Model, domain definitions, and a description on how to
categorize information (here considerations) into domains is
described in detail elsewhere.24,27 Figure 1 provides a schematic
overview of the applied data extraction form and domains.

Data Analysis

Per jurisdiction, the extracted considerations were aggregated
on a domain level, and indication-, disease-, and product-specific
terminology generalized (eg, intervention, disease, survival,



Figure 1. Schematic overview of data extraction form and
domain based on the EUnetHTA Core Model (JA2 – HTA core
modelv3.0.).24

Label Domain description

ID

CUR

TEC

SAF

EFF

ETH

ORG

SOC

LEG

OTH Other

Legal aspects

Patients and social aspects

Organizational aspects

Ethical analysis

Clinical effectiveness

Safety EU
netH

TA Core M
odel ® 

Health problem and current use of
technology

Description of technological
characteristics

Cost and economic effectiveness

REC Reimbursement recommendation

ECO

Product Characteristics

CUR indicates health problem and current use of technology; ECO, cost- and
economic effectiveness; EFF, clinical effectiveness; ETH, ethical analysis; HTA,
health technology assessment; LEG, legal aspects; ORG, organizational aspects;
OTH, other; REC, reimbursement recommendation; SAF, safety; SOC, patient and
social aspects; TEC, description and technical characteristics.
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standard of care). Each categorized consideration was labeled as a
supporting (pro) or opposing (contra) consideration. This resulted in
the exclusion of neutral or factual statements. Domain categories
and prolabels/contralabels were mutually exclusive. Using thematic
content analysis, similar considerations were grouped together and
their frequency of occurrence per jurisdiction was counted.28,29

In a next step, key considerations were identified. A consider-
ation was considered key if it was mentioned more than once in 2
different HTA reports within the same jurisdiction. Consequently,
considerations that were identified once within a jurisdiction were
deemed not key, but idiosyncratic or product or disease specific.

A narrative analysis was then performed comparing key con-
siderations between jurisdictions.28,29 In addition, differences in
key considerations between ATMPs that received a positive,
restricted, and negative recommendations were described.

Data extraction and analysis were conducted by one author
(RTH). A second author (JH) validated data extraction and analysis
by processing a sample of HTA reports (w25%) including different
types of products (eg, gene therapy medicinal product, cell ther-
apy medicinal product), different jurisdictions, and different rec-
ommendations. This sample also included a product assessed in all
3 jurisdictions. Inconsistencies in data extraction and analysis
were discussed until consensus was reached in accordance with
the Cochrane Handbook for Systematic Reviews of Interventions.30

Learnings from these discussions were applied to the analysis of
the remaining data set.
Results

Identified ATMPs and HTA Reports

The search of CAT monthly reports yielded 15 ATMPs for 16
indications (see Figure 2). After initial centralized MA, 4 ATMPs
were withdrawn from the market by the developer and one
product was suspended by the EMA.3 In total, 18 HTA report were
identified (Scotland, n = 5; The Netherlands, n = 5; England, n = 8).
Of these, 3 issued a positive recommendation (Scotland, n = 0; The
Netherlands, n = 1; England, n = 2), 10 a restricted recommenda-
tion (Scotland, n = 3; The Netherlands, n = 2; England, n = 5), and
5 a negative recommendation (Scotland, n = 2; The Netherlands,
n = 2; England, n = 1). Figure 2 shows that 6 ATMPs were not
assessed by any of the included HTA bodies, 5 ATMPs by one
included HTA body, and 3 in all jurisdictions. A detailed overview
of the included reports per HTA body is provided in Appendix
Table 1 in Supplemental Materials found at https://doi.org/10.1
016/j.jval.2021.09.012.

Identification of (Key) Consideration

Figure 3 visualizes the data extraction and analysis process
leading to the identification of key considerations. In total, 557
considerations (Scotland, n = 196; The Netherlands, n = 153; En-
gland, n = 208) were extracted from which 188 were identified as
key (Scotland, n = 69; The Netherlands, n = 57; England, n = 65).
A comprehensive list of key considerations per jurisdiction is
provided as a supplement to this research in Appendix Tables 1
(Scotland), 2 (The Netherlands), and 3 (England) in Supple-
mental Materials found at https://doi.org/10.1016/j.jval.2021.09.
012.

A visualization of key considerations per jurisdiction ordered
by supporting (pro) and opposing (contra) considerations is
shown in Figure 4. In The Netherlands and England, the EFF
domain yielded most key considerations (both 37%). In Scotland,
the EFF domain was considered less often (19%) than SOC (SOC
domain, 26%) and ECO aspects (ECO domain, 22%).

In the EFF domain, the key considerations supporting reim-
bursement recommendations were most often related to (rela-
tive) effectiveness (See Appendix Tables 1-3 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.09.012).
More specifically, in The Netherlands, a distinction was made
between statistically significant and clinically relevant improve-
ments. In England, demonstration of EFF together with incre-
mental relative EFF was mentioned. In Scotland, key
considerations entailed demonstration of significant benefit,
often linked to participation in society (ie, patients resuming
work, self-care, and social activities). A supporting key consid-
eration mentioned by all jurisdictions expected clinical data as
part of MA conditions or (ongoing) clinical trials. The contra-
considerations in the EFF domain concerned evidentiary un-
certainties. Described uncertainties were due to single-arm
studies (Scotland and England) and a lack of direct comparative
data (The Netherlands and England). The Dutch reports also
mentioned uncertainty of clinical effect because of low data
quality, whereas English reports described the lack of compara-
tive data as challenging in the same context.

The ECO domain covered 19%, 16%, and 25% of key consider-
ations for Scotland, The Netherlands, and England, respectively
(Fig. 4). In Scotland, 2 supporting considerations were identified
both concerning the presence of sensitivity analyses. Most
Scottish ECO considerations were opposing reimbursement (13
of 15) describing uncertainties following from clinical data
(primary outcome in the cost-effectiveness analysis differs from
trial, use of proxy data), assumptions (cure and survival
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Figure 2. Identified health technology assessment reports and initial reimbursement recommendations of authorized advanced
therapy medicinal products in Europe (June 2020). Negative recommendations (orange), Restricted recommendations (light green) and
Positive recommendations (green).

Product Indication Market 
Authorization 

Scotland 
(SMC)

the Netherlands
(ZIN)

England
(NICE)

Cartilage defect in 
the knee

November 2009 -
Negative 
recommendation

-

Hyperlipo-
proteinemia

November 2012 - - -

Cartilage defect in 
the knee

June 2013 - - -

Prostate cancer October 2013 - - -

Limbal stem cell 
deficiency

December 2014 - -
Restricted 
recommendation

Metastatic 
melanoma

December 2015 - -
Restricted 
recommendation

ADA-SCID June 2016 - -
Positive 
recommendation

Adjuvant to HSCT 
in hematologic 
malignancies

September 2016 - - -

Cartilage defects 
in knee

July 2017 - -
Positive 
recommendation

March 2018
Negative
Recommendation

-
Negative
Recommendation

DLBCL Augustus 2018
Restricted 
recommendation

Positive 
recommendation

Restricted 
recommendation

ALL August 2018
Restricted 
recommendation

Restricted 
recommendation

Restricted 
recommendation

DLBCL August 2018
Negative 
recommendation

Negative 
recommendation 

Restricted 
recommendation

Inherited retinal 
dystrophy

November 2018
Restricted 
recommendation

Restricted 
recommendation

-

-thalassaemia June 2019 - - -

SMA type 1 March 2020 - - -

- No HTA-report identified meaning not assessed or assessment ongoing as of June 2020. * - market 
authorization withdrawn or suspended. ADA-SCID - Adenosine deaminase-severe combined immunodeficiency. 
HSCT Hematopoietic Stem Cell Transplant. DLBCL Diffuse Large B-cell Lymphoma. ALL Acute 
Lymphoblastic Leukaemia. SMA Spinal muscular Atrophy. SMC - Scottish Medicines Consortium. ZIN - Dutch 
National Healthcare institute. NICE - National Institute for Health and Care Excellence.
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assumptions), and methods (indirect comparison, extrapolation,
insufficient robust analysis, utility measurement). The SMC was
the only HTA body that described service implications and
financial risk because of high upfront cost. In The Netherlands,
supporting considerations (4 of 9) in the ECO domain described
expected limited budget impact. The opposing considerations (5
of 9) discussed expected high budget impact, insufficient meth-
odological quality of analyses, and uncertainty associated with
cure assumptions.

Albeit small, England was the only jurisdiction where more
supporting than opposing key considerations were identified in
the ECO domain (9 of 16). Appreciation was explicitly expressed
with compliance to NICE guidance and when developers provided
additional data or additional (sensitivity) analyses after consulta-
tion. In addition, overlap in developer and external review group
approaches was supporting reimbursement recommendations. In
the assessment of Holoclar and Strimvelis, it explicitly reads that
more uncertainty was accepted in the cost-effectiveness analysis
given the small patient sample size. Opposing key considerations
(7 of 16) showed similarities with other jurisdictions, detailing
higher than considered plausible incremental cost-effectiveness
ratios (ICERs), and uncertainties in survival extrapolation, cost,
and cure assumptions. It is of note that drug price and budget
impact information was not disclosed in Scottish and English HTA
reports because of confidentiality agreements.

The SOC domain yielded most key considerations in Scotland
(26%). One reason for this is that all Scottish HTA reports included
a section describing considerations from Patient and Clinical
Engagement meetings31 (see Appendix Table 1 in Supplemental
Materials found at https://doi.org/10.1016/j.jval.2021.09.012).
A Patient and Clinical Engagement meeting can be requested by
a submitting party for medicines treating (ultra-)orphan and end-
of-life indications. Its aim is to give patient groups and clinicians a
stronger voice in SMC decision making. The supporting key con-
siderations in the Scottish assessments included impact of the
intervention and standard of care, the patient and carer perspec-
tive, physical and mental wellbeing, and participation in society
(see Appendix Table 2 in Supplemental Materials found at https://
doi.org/10.1016/j.jval.2021.09.012). Two key considerations
opposing a positive reimbursement recommendation were un-
known long-term effect and significant initial monitoring after
treatment. In the Dutch HTAs, 12% of key considerations were
identified in the SOC domain (see Appendix Table 3 in Supple-
mental Materials found at https://doi.org/10.1016/j.jval.2021.09.
012). Few reports included discussions from the Insured Package
Advisory Committee (Adviescommissie Pakket). The Insured
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Figure 3. Flow diagram of data extraction and analysis of (key) considerations. w Data extraction steps were conducted on a product
level.

ATMP indicates advanced therapy medicinal product; CUR, health problem and current use of technology; ECO, cost- and economic effectiveness; EFF, clinical effec-
tiveness; ETH, ethical analysis; LEG, legal aspects; NICE, National Institute for Health and Care Excellence; ORG, organizational aspects; SAF, safety; SMC, Scottish
Medicines Consortium; SOC, patient and social aspects; TEC, description and technical characteristics; ZIN, National Health Care Institute.
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Package Advisory Committee supports the Dutch HTA body in
considerations that may affect the society. The supporting key
considerations included ease of use, single administration, and
halting of disease progression. For 4 products, ease of use explic-
itly was described to be attributed less weight with increasing
disease severity; in 2 products, ease of use was considered irrel-
evant because of the life-threatening nature of the disease. In
England, 5 of the 6 key considerations (9%) describe the impact of
the condition on various aspects of patients’ life (see Appendix
Table 4 in Supplemental Materials found at https://doi.org/10.1
016/j.jval.2021.09.012). No opposing key considerations in the
SOC domain were identified.

Key considerations related to LEG domain, CUR domain, and
ETH domain overlapped and were often observed simultaneously,
determining specific conditions applied in the assessment. These
considerations mainly revolved around orphan designations and
the presence of unmet medical need. In Scotland, orphan medic-
inal products were described to be eligible for SMC orphan criteria
and assessment under the orphan framework. This allowed for
greater uncertainty in the economic domain. In The Netherlands,
mentioning an unmet medical need and high disease burden in
CUR domain was often associated with mention of an orphan
indication (ETH domain). In England, a similar observation was
made where unmet medical need was described alongside limited
treatment options (CUR domain). Two ATMPs in England were
classified as ultraorphan conditions (ETH domain), which seemed
to have implications for acceptance of uncertainty in the assess-
ment (LEG domain). Scottish and English reports also mentioned
the use of end-of-life criteria, but consequences of the application
of end-of-life criteria could not be derived from the HTA reports.

https://doi.org/10.1016/j.jval.2021.09.012
https://doi.org/10.1016/j.jval.2021.09.012


Figure 4. Distribution of identified key proconsideration and
contraconsideration aggregated on a jurisdiction level.

CUR indicates health problem and current use of technology; ECO, cost- and
economic effectiveness; EFF, clinical effectiveness; ETH, ethical analysis; LEG,
legal aspects; NICE, National Institute for Health and Care Excellence; ORG,
organizational aspects; OTH, other; SAF, safety; SMC, Scottish Medicines Con-
sortium; SOC, patient and social aspects; ZIN, National Health Care Institute.

COMPARATIVE-EFFECTIVENESS RESEARCH/HTA 395
An additional section in 3 English reports mentions that ICER
estimates are highly uncertain and often higher than what NICE
considers acceptable. Therefore, these products could not be rec-
ommended for use in the National Health Service. Nevertheless,
the HTA body recommends that the uncertainties can be addressed
with additional data collection. Therefore, these products were
recommended for use under the Cancer Drug Fund (CDF), which is
an interim-funded managed entry agreement.32 The 3 products
received a restricted reimbursement recommendation. To add,
whether the use of the CDF would also have been granted to non-
or different oncologic agents or to oncologic agents that did not
meet end-of-life criteria could not be derived from this sample.

The ORG domain covered 6%, 7%, and 6% of total key consid-
erations in Scotland, The Netherlands, and England, respectively.
These considerations were all opposing positive recommendations
for reimbursement. In The Netherlands, limited experience and
administration in specialized centers were emphasized, whereas
in Scotland, a need for appropriate centers with experienced staff
was described. In England, a need was expressed for staff training
to treat and handle adverse events, and only allowing adminis-
tration in specialist centers was considered.
Positive, Restricted, and Negative Recommendations

In the Dutch reports, the percentage of supporting key con-
siderations resulting in a positive, restricted, and negative
recommendation was 53%, 52%, and 41%, respectively (Fig. 5). In
the English reports, these percentages were 77%, 51%, and 43%. In
Scotland, no positive recommendations were identified and sup-
porting key considerations for restricted and negative recom-
mendations were similar (55% vs 53%). Observations suggest that a
higher percentage of supporting considerations do not necessarily
result in a positive recommendation and vice versa.

Role of Uncertainties and Mitigating Factors

Uncertainties and how to address them were important
themes in several domains. Therefore, we separately discuss
findings on uncertainties in this section and link it to reimburse-
ment recommendations. HTAs in which identified uncertainties
were addressed by the developer seemed more likely to receive
a positive or restricted recommendation. Opposing key consider-
ations seemed to be weighed less if the issue was addressed or
demonstrated little impact (see Appendix Tables 1-3 in Supple-
mental Materials found at https://doi.org/10.1016/j.jval.2021.09.
012). In the reports, opposing considerations were addressed via
quantification (additional sensitivity analyses), providing context
for choice of methods (no or little data available), or inclusion of
alternative (eg, historic, real-world, literature) evidence. In addi-
tion, if addressed uncertainties demonstrated high impact on the
ICER, additional measures were put in place or requested. Exam-
ples were risk mitigation plans, additional trials, trainings, and
development of materials for clinicians and patients. The addi-
tional clinical trials could be company initiated or those mandated
by the EMA (eg, conditional MA or postauthorization safety
studies). Other recommended studies by the HTA bodies included
setup of registries or addition of country-specific effectiveness and
quality of life measures to existing trials or registries.

Not all uncertainties could be addressed at time of the as-
sessments. For example, a lack of long-term effectiveness and
safety evidence or retreatment data were described as highly
uncertain. Merely the prospect of additional clinical evidence
seemed to somewhat contribute to the acceptance of uncertainties
regarding long-term effectiveness, safety, and retreatment.
Addressing residuary uncertainties, in some cases, were found to
appear in the conditions of restricted recommendations.
Discussion

In this review, key considerations were identified and assessed
in HTA reports of ATMPs in 3 European (EU) jurisdictions: Scot-
land, The Netherlands, and England. The considerations were
categorized into EUnetHTA Core Model domains.24 In The
Netherlands and England, most key considerations were identified
in the EFF and ECO domains (The Netherlands, 37% and 16%; En-
gland, 37% and 25%, respectively). In Scotland, the SOC domain
yielded most key considerations (26%), followed by the ECO and
EFF domain (22% and 19%). We also observed that the LEG, CUR,
and ETH domains imposed assessment conditions via orphan or
end-of-life criteria, which allowed for acceptance of more uncer-
tainty in decision making. Finally, a trend was observed in the
ratio between supporting and opposing key considerations, with
a higher percentage supporting key considerations identified in
positive recommendations and lower percentages in restricted
and negative recommendations. Nevertheless, a higher percentage
supporting key considerations did not always lead to a positive
recommendation, suggesting that different weights may be

https://doi.org/10.1016/j.jval.2021.09.012
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Figure 5. Key considerations stratified by reimbursement recommendation. In Scotland, no positive recommendations were identified.

CUR indicates health problem and current use of technology; ECO, cost- and economic effectiveness; EFF, clinical effectiveness; ETH, ethical analysis; LEG, legal aspects;
NICE, National Institute for Health and Care Excellence; ORG, organizational aspects; OTH, other; SAF, safety; SMC, Scottish Medicines Consortium; SOC, patient and
social aspects; ZIN, National Health Care Institute.
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attributed to individual key considerations. Based on the narrative
analysis, a reason for this observation could be that considerations
and domains are given different weight in the assessment. In
addition, individual key considerations could be weighed more
(clinically relevant effect vs statistically significant effect) or
different under circumstances. An example of the latter was
described previously in the case of insignificance of ease of use in
the treatment of life-threatening indications. Unfortunately, the
study sample was too small to test, rank, and substantiate these
hypotheses.

Although previous studies have explored several specific con-
siderations in HTA reports, these studies did not include
ATMPs.8,28 Nevertheless, similarities are observed between our
findings and research addressing HTA of orphan products and
conditional MA. First, Vreman et al8 found that, based on similar
evidence, HTA agencies within different jurisdictions formulate
different recommendations. This has been described previously
and is said to be caused by application of different HTA frame-
works and conditions.23,25 Despite our small sample, which is due
to the low number of authorized products that have undergone
HTA, different recommendations for the same product were
indeed observed between jurisdictions. In addition, applications of
country-specific conditions (eg, end-of-life or orphan criteria)
affected weighing of evidence in specific domains. Next, a previ-
ous study also suggested that demonstrated statistical or clinical
significant benefit of orphan products may positively drive
assessment of relative effectiveness in HTA.33 This is in line with
our observation that more uncertainty was accepted in the
assessment when (unmet) medical need was demonstrated.

In literature, it is argued that ATMPs are perceived as consid-
erably different from more established medicinal products, such
as small molecules or biologicals.34,35 In line, recent literature has
questioned whether existing HTA frameworks are fit to assess
one-off expensive therapies.7,11 Although out of the primary scope
of this study, the specific technical characteristics and supply
chain challenges were to some extent reflected in the key con-
siderations regarding the technical and organizational domain.
Upfront and high prices are often mentioned as a main challenge
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in HTA.4,5,7, In our research, only Scottish reports described service
implications and financial risk because of high upfront cost in the
ECO domain. In other domains, identified key considerations show
overlap with challenges previously described in the assessment of
orphan products and nonrandomized evidence.36-38 In line with
our results, the NICE mentioned in the HTA of Holoclar a collab-
oration with the Centre for Reviews and Dissemination and Centre
for Health Economics, University of York.39 This collaboration
yielded a report that investigated whether NICE’s assessment and
appraisal methods were fit for purpose for regenerative medicines
and cell therapies. It concluded that the appraisal methods and
decision framework was largely applicable but individual ele-
ments may need adjustment. Several studies describe similar
findings.7,11,12,17 Therefore, an apparent misfit between the HTA
framework and assessed ATMPs could not be derived from our
results. This can be caused by the notion that this study was not
designed to answer this research question, that the perceived
misfit is not as evident in practice as portrayed in the literature, or
that misfits experienced in assessment practices were not made
explicit in the resulting HTA reports. More research is needed to
inform this discussion.

Payment models have also been discussed as solutions to
address both high cost and evidentiary uncertainties.17,18,40 The
use of such models (ie, annuity payment, outcome-based pay-
ment, or coverage with evidence development) was not widely
observed in the included assessments.40,41 Application of the CDF
in England (classified as a managed entry agreement with the
commitment to re-evaluate clinical and cost-effectiveness every
3 years after further data collection) and the orphan drug agree-
ment in The Netherlands (a form of Coverage with Evidence
Generation combined with price reductions) can be seen as pay-
ment agreements allowing early patient access while additional
data are collected. Application of novel and more advanced sta-
tistical methods was not observed, neither were novel value ele-
ments considered.12,42,43

To the best of our knowledge, we are the first to use the
EUnetHTA model to categorize key considerations in existing HTA
reports retrospectively. Application of the EUnetHTA Core Model in
HTA research is not new.44-46 Although technologies, jurisdictions,
and purposes differ among studies, the use of similar terminology
and definitions increases transferability and dissemination of HTA
practices. In a previous research, Radaelli et al45 described that is-
sues identified based on the EUnetHTA workflow resembled ques-
tions that needed to be addressed in the assessment. Therefore,
application of the model allows for breakdown of the assessment in
smaller units that can be assigned to experts for further clarifica-
tion.45 In our research, the breakdown into smaller units provided
insight in the content of discussions underlying the reimbursement
recommendations. When categorizing considerations into the
EUnetHTA domains, overlap in domain descriptions was observed,
especially in the ETH, SOC, and CUR domains. This issue has pre-
viously been described in literature.47 The OTH domain, which was
added by the authors to capture considerations not captured by the
EUnetHTA Core Model, yielded one key consideration in Scotland
and none in The Netherlands and England. This may suggest that
the EUnetHTA Core Model framework may be appropriate for the
intended purpose of this research.

Our research has several limitations. First, the included re-
ports represent a written summary of the HTAs and discussions.
We realize that it is likely that not all considerations were
included in the reports. In addition, details may have been lost
including, but not limited to, an understanding of the weight of
individual arguments and issues encountered in assessment
practices. Second, our definition of (key) considerations may be
subject to discussion. A different definition may yield different or
more/less key considerations. Third, it is important to realize that
our approach is sensitive to time as health technology policies
and assessment change over time. Nevertheless, the approach
can also be used to make the effect of policy changes over time
visible—for instance, by studying the effect of the introduction of
the CDF in England on the importance of certain domains in
assessment and the weights given to them. In addition, several
ATMPs have been withdrawn from the market, making it highly
unlikely that these products will undergo HTA in the near future
and halting patient access. Fourth, the high incidence of CAR-T
products (9 of 18) may have led to identification of key consid-
erations reflecting benefits and hindrances that are biased to-
ward these specific therapies and less representative of ATMPs in
general. Therefore, the results of this study should be considered
as a timely snapshot of assessments within a rapidly evolving
field. Fifth, analysis and interpretation of qualitative research in
general are sensitive to bias.29 This is a limitation inherent to the
type of research. To decrease bias and increase external validity,
data extraction and analysis were conducted by 2 authors. This
approach is highly recommended and considered good research
practice in qualitative research.29,48 Sixth, the included HTA
bodies are located in Western Europe and known to be quite
advanced and similar in their HTA approaches.25,49 Therefore,
replication of this research in jurisdictions with less alike HTA
processes is necessary and might incite adjustment of method-
ology. Seventh, our study does not include a comparator cohort,
which has consequences for the interpretation of our results. For
example, if alternative assessment conditions were not applied,
would the reimbursement recommendations be different? In
line, at the time this analysis was conducted, little empirical
evidence was available to contextualize our findings. Although
this can be seen as a limitation, it also demonstrates the novelty
of the approach and products. It would be of interest to
contextualize the findings in future research by replicating our
approach in more jurisdictions and medicinal product groups. In
addition, more in-depth qualitative research could be conducted
via interview-based studies within HTA bodies. This may result
in learnings on how HTA agencies accommodate novel technol-
ogies and address uncertainties in a rapidly changing context,
contributing to assessment of so-called organizational learning
and organizational readiness.50,51
Conclusions

This study used the EUnetHTA Core Model to identify and
structure key consideration in HTA of ATMPs in 3 EU jurisdic-
tions. We found some ATMP-specific considerations, but also
observed that most identified key considerations were similar to
known considerations for orphan medicines and conditional
approved products. We found that considerations outside the
common described effectiveness and cost-effectiveness domains,
including ETH and LEG may bare considerable weight in
formulation of reimbursement recommendations. In addition,
specific criteria (eg, orphan or end-of-life) may alter assessment
conditions. Additional research is needed to explain variation in
considerations and recommendations in more detail and allow
for comparison with other medicinal product groups and
jurisdictions.
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