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Summary
Advanced therapy medicinal products (ATMPs) represent a paradigm shift in medicine; however, their imple-
mentation in European health systems is often hampered by EU regulations. Amidst a rapidly evolving and 
increasingly competitive global landscape, dominated by the US and China, it becomes imperative that Europe 
strengthens its position. This requires establishing a dialogue with European authorities to devise new regulatory 
mechanisms and incentives paving the way for innovation in drug development and implementation. Here, experts 
from the European University Hospitals Alliance (EUHA) specialising in ATMPs, share their vision on changes 
needed at the regulatory and organisational level to incentivise the development and clinical use of ATMPs and 
ensure an equitable and fast access for patients, largely inspired by the problems encountered in an academic
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environment and in developing ATMPs for rare diseases. To achieve real-world impact, these solutions should be 
supported by competent authorities at regional, national, and EU levels.

Copyright © 2026 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND 
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Advanced Therapy Medicinal Products (ATMPs) have 
opened new treatment options for many diseases, 
including some previously untreatable ones. They differ 
from conventional drugs and tissues in their 
manufacturing, quality control, mechanisms of action, 
and frequent single-use administration. Most mar-
keted ATMPs are in vivo or ex vivo gene therapies, 
while somatic cell and tissue-engineered products 
remain rare. Some tissue-engineered products that 
were available as transplants disappeared from the 
market after reclassification under the ATMP Regu-
lation. Because development, regulation, and uptake 
vary by category, frameworks must adapt to their 
specific needs.

The new regulation for products derived from 
substances of human origin (SoHO) 1 (effective 2027) 
establishes a non-profit framework, potentially 
enabling faster and more equitable access, particu-
larly for minimally manipulated somatic cell and 
tissue-based therapies. While SoHO does not alter 
ATMP definitions, debates continue over whether 
EMA’s Committee for Advanced Therapies’ (CAT) 
interpretation is too broad, 2 and clearer guidance 
from the European Commission (EC) or EMA is 
needed.

Given their complexity, high costs, and remaining 
uncertainties about side-effects and long-term out-
comes, ATMPs should for now be limited to carefully 
selected patients in specialised centres with the infra-
structure to ensure safety, follow-up, and equitable ac-
cess. Their distinctive features and pricing challenge 
current legal, regulatory, and financial frameworks, 
underscoring the need for adaptation to enable wider 
clinical implementation.

To ensure equitable access of patients to ATMPs, 
it is essential to create a dense network of European 
ATMP-hubs, and to facilitate market access for aca-
demic organisations such as universities and univer-
sity hospitals as well as small and medium-sized 
enterprises (SMEs). Academic institutions and 
SMEs—many of which originate from publicly fun-
ded research in academic institutions-are the main 
drivers of pre-clinical ATMPs development. University 
hospitals also play a central role in first-in-human 
clinical studies, leveraging their expertise and

disease knowledge. 3 However, despite highly prom-
ising preclinical results, many of these academic 
ATMP candidate products fail to progress to clinical 
trials, largely due to limited resources and lack of 
knowledge on how to navigate the complex regulatory 
pathways. 4 While academic centres may sometimes be 
able to conduct early-phase (I/II) clinical trials, late-
stage development remains dependent on large 
biotech and the pharmaceutical industry, particularly 
in the field of oncology. 5 Consequently, many prom-
ising ATMPs do not reach the market, partly because 
pharmaceutical companies often prioritise high-
incidence indications over rare diseases–the target of 
many ATMPs. 6 Moreover, limitations in central pro-
duction capacity lead to companies prioritising larger 
countries willing to pay higher prizes.

Hospital-based ATMP production platforms could 
help to overcome these capacity limitations. In 
particular, autologous ATMP treatments—tailored to 
individual treatments-require intensive, personalised 
interaction with healthcare professionals, making 
them less suited to pharmaceutical-scale manufacturing. 
This reinforces the case for decentralised, academic-led, 
point-of-care production, especially for rare diseases.

Finally, the exceptionally high prices of commer-
cially developed ATMPs constitute a major roadblock 
to widespread clinical use. Companies justify these 
costs by citing elevated research investment, the life-
saving potential of these therapies, the complexity of 
production abiding with current regulatory re-
quirements, and the offsetting of long-term health-
care costs associated with rare diseases. 7 However, 
regardless of the validity of these claims, it is evident 
that large-scale adoption of ATMPs at current pricing 
levels would be unsustainable for solidarity-based 
healthcare systems, both in terms of total cost and 
cash-flow.

ATMPs also exemplify a broader concern within the 
academic community; namely that Europe’s current 
complex regulatory environment is increasingly 
hampering innovation. Regulatory hurdles are often 
cited as a reason for innovators relocating development 
of their products outside of the EU. Regulatory 
simplification, greater flexibility, and Europe-wide har-
monisation are essential if Europe is to remain 
competitive in the global innovation race.
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Pre-clinical development and manufacture of 
ATMPs
Enhancing the regulatory incorporation of alternative 
methods for pre-clinical testing of ATMPs
The pre-clinical assessment of ATMPs presents chal-
lenges not fully addressed by conventional frameworks. 
Standard methods for proof-of-concept, toxicology, and 
bio-distribution often fail to translate as animal models 
are poor predictors of clinical outcomes. 8,9,10,11,12 Current 
regulations, relying on assumptions for conventional 
drugs such as predictive animal models and stand-
ardised manufacturing, can be impractical or uninfor-
mative. This highlights the need for more flexible 
approaches that ensure safety while enabling trans-
lation to the clinic. Emerging in vitro alternatives to 
animal testing, such as organoids, 3D-clusters of cells 
derived from stem cells that mimic specific tissues and 
advanced modelling using artificial intelligence need to 
be studied and incorporated into the pre-clinical route. 
Additionally, new gene editing technologies raise new 
safety concerns, reinforcing the need for adapted pre-
clinical evaluation strategies. A minimum set of 
standardised parameters and corresponding models 
customised to specific ATMP types should be defined 
by EMA to guide the progression toward first-in-human 
clinical testing. For in vivo gene therapies, bio-
distribution and vector tropism modelling are essential, 
for ex vivo gene-modified cells, off-target effects and 
long-term engraftment are safety assessment chal-
lenges. Tissue-engineered products often require 
biomechanical and functional assays that are not 
adequately represented in current preclinical models. 
Early and sustained dialogue between developers and 
regulatory bodies will be critical to align expectations on 
efficacy and safety benchmarks.

Particular attention must be paid to the specificity and 
safety of the genetic modifications. Minimising off-target 
effects, malignant transformation risks, and immunoge-
nicity requires the development of new testing protocols. 
Technologies recently introduced such as CRISPR/Cas9 
present unique challenges that need to be addressed. 
Moreover, as ‘living drugs’, many ATMPs may differen-
tiate and continue to evolve after administration, adding 
further complexity to preclinical evaluation. 13

Investment is needed to develop and validate inno-
vative, non-animal preclinical models. Regulatory 
frameworks must remain flexible to integrate these 
methods, ensuring robust evaluation while enabling 
timely ATMP translation. The EMA, with the EC and 
national authorities, should define harmonised ATMP-
specific requirements and validate alternative in vitro 
and in silico models for regulatory use.

Standardising and decentralising ATMP 
manufacturing in Europe
Standardised and decentralised manufacturing, partic-
ularly in academic centres, could improve equitable

ATMP access. This does not imply that every infusion 
centre must produce on site; for larger indications (e.g. 
multiple myeloma, diffuse large B-cell lymphoma), a 
hub-and-spoke model, with a limited number of 
manufacturing hubs supplying multiple infusion cen-
tres, may be more efficient. Given the diversity of 
ATMPs, multiple disease-specific networks will be 
needed, developed stepwise through pilot projects, 
gradual upscaling, and regular review. Autologous cell 
therapies may benefit most from point-of-care produc-
tion to optimise logistics, while in vivo gene therapies 
and some tissue-engineered products are better suited 
to centralised manufacturing with economies of scale. 
Decentralisation could shorten vein-to-vein times, 14 

though evidence is limited. EU-funded pilots, coordi-
nated by EMA and national GMP inspectorates, should 
test feasibility and quality outcomes. Such models also 
offer the potential for future-proof high-throughput and 
cost-effective manufacturing, potentially based on vali-
dated closed systems that may reduce the requirement 
for class B classified environments. 15 Early steps in this 
direction have already been taken, with a regulatory 
framework for point-of-care ATMP manufacturing 
recently introduced in the UK. 16

The newly revised EU risk-based Good 
Manufacturing Practice (GMP) guideline for ATMPs, 17 

has introduced greater flexibility for standardised 
manufacture. However, some challenges remain. There 
is a need for an effective regulatory framework adapted 
to the unique requirements of small-scale and decen-
tralised production methods. This should be accompanied 
by comprehensive guidelines for pharmaceutical-grade 
raw materials, including those from biologic or human 
origins, to enhance quality, precision, purity, function-
ality, reproducibility, and stability of the end products. 
Moreover, tailored quality control standards for technical 
equipment and structured training of personnel speci-
alised in GMP-compliant ATMP manufacture are 
essential for ensuring regulatory compliance and 
product integrity.

Equally needed are uniform guidelines for GMP 
simulation and GMP-like production facilities, where 
respectively new production processes can be made 
operational prior to their implementation and where 
ATMPs can be produced according to less stringent 
criteria. Reliable and clinically relevant potency assays 
for ATMPs, along with quality assays for materials like 
cells and vectors obtained from non-industrial sup-
pliers are also urgently needed. Given the inherent 
biological variability of ATMPs, strict quality control 
measures throughout the production process are 
critical to minimise batch-to-batch inconsistencies. 
Notably, the establishment of standardised platforms 
with validated procedures for the preparation and 
testing of related products, has the potential to 
streamline and accelerate the manufacturing of 
complex ATMPs.
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Currently, most development of manufacturing 
methods occurs at academic institutions or SMEs. 
However, transferring these manufacturing methods to 
larger entities capable of cost-effective, high quality and 
safe marketing is often problematic. The development 
of common best practices and “automated” production 
platforms could greatly support this transition and 
increase manufacturing scalability.

Although the EU has defined a regulatory frame-
work for GMP-compliant ATMP manufacturing, vari-
ability in its interpretation across individual Member 
States (MS) persists. Since MS oversee national GMP 
governance, inconsistencies in ATMP production and 
quality controls may arise, potentially limiting cross-
border standardisation. Addressing these differences 
is crucial to enable harmonised, decentralised 
manufacturing of ATMPs across Europe.

Establishing a limited number of decentralised 
regional academic manufacturing platforms, supported 
by clear regulatory and logistical frameworks, and 
standardisation for testing, validation, usage of raw 
materials, quality control, as well as outcome mea-
surement and long-term follow-up of patients, could 
streamline the development, approval, and distribution 
of ATMPs. Such an approach would help ensure 
consistent product quality, enhance patient access, and 
foster innovation within a unified European market.

Clinical development of ATMPs
Enhancing clinical development pathways for 
academic and non-profit ATMPs
Among the major bottlenecks for the development of 
academic ATMPs are the regulatory hurdles and the 
limited availability of funding for supporting their 
clinical development. The costs associated with 
advancing an ATMP to marketing authorisation (MA) 
are very high, largely due to the complexity of 
manufacturing, the expense of clinical trials, and the 
stringent regulatory standards on safety and quality.

Several initiatives have been launched to address 
these barriers while maintaining high standards of pa-
tient safety. 18 Notably, the European Medicines Agency 
(EMA) has identified ‘Support translation of advanced 
therapy medicinal products into patient treatments’ as a 
strategic priority. 19 However, current recommendations 
remain too general and their effectiveness in facilitating 
patient accessibility and supporting continued innovation 
and clinical translation will need to be critically evaluated. 
The proposed revision of the European pharmaceutical 
legislation also envisages a simplification of procedures 
that is expected to benefit SMEs and non-commercial 
entities involved in the early development of medicinal 
products. While the legislation itself will set the over-
arching framework, the detailed provisions for adapted 
clinical trials, use of Real-World Evidence (RWE), for 
sample size definition and comparative analysis,

secondary use of health data, and regulatory sandboxes 
would need to be defined in ad hoc regulatory guidelines 
developed by EMA and other competent authorities.

Building on these initiatives, the EUHA advocates 
for a dedicated non-profit pathway to MA, to increase 
patient access to ATMPs. Such a pathway should 
include reduced or waived regulatory fees, enhanced 
procedural support, and build on the EMA’s pilot pro-
gram providing tailored guidance to academic and non-
profit sponsors addressing unmet needs. The EMA and 
EC should further develop this approach and ensure 
that Horizon Europe and EU4Health include targeted 
calls for Technology Readiness Levels (TRL) 4–8 activities, 
bridging the funding gap between preclinical work and 
late-stage trials.

In parallel, sustainable public funding mechanisms 
should ensure that public funding for clinical trials and 
regulatory procedures is available for breakthrough 
ATMPs from academia or non-profit organisations. 
Currently, public funding schemes tend to prioritise 
basic research and early-stage innovation, often 
excluding activities related to clinical trials or safety 
studies, which correspond to TRL 4 and above in the 
EU. Consequently, scaling up an ATMP becomes un-
feasible due to insufficient funding. Addressing this 
gap would require public research agencies, health 
technology assessment bodies, and insurance funds to 
invest more in the clinical and regulatory development 
phases of breakthrough ATMPs. This will require the 
political will to invest more public money into ATMP 
development but also pooled cross-border co-funding 
mechanisms of HTA bodies, and insurers or through 
non-profit vehicles or established EU programs. 
Strenghtening collaboration between academic re-
searchers, industry partners, and regulatory agencies is 
also critical to overcome the barriers for development 
and translation of ATMPs. Increased support for part-
nerships and collaborations, including funding, infra-
structure, and regulatory support can accelerate the 
development of promising ATMPs, ensuring they are 
brought efficiently from bench to bedside across Europe.

Ensuring access for commercially non-viable ATMPs 
through harmonised use of hospital exemption (HE)
HE provides an important access route for ATMPs that 
are not commercially viable, particularly rare-disease 
somatic cell therapies and certain tissue-engineered 
products—rather than high-profile gene therapies 
with clear industrial interest. Its implementation, 
however, varies widely across MS. Some restrict HE to 
individual cases (e.g. Belgium, the Netherlands, Italy), 
while others (e.g. France, Germany, Spain) apply it 
more broadly, allowing temporary conditional use 
under strict standards of quality, traceability, pharma-
covigilance, and clinical evidence. Data collected under 
HE may support a future MA while costs are reim-
bursed by health authorities.
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EUHA supports a harmonised and accessible HE 
framework across Europe, ensuring that products meet 
equivalent safety, quality, and efficacy standards to 
preserve the credibility of academic ATMPs. This does 
not imply mutual recognition of HE approvals across 
MS, which would undermine the EMA’s role, but rather 
harmonisation of eligibility criteria, quality standards, 
and data requirements. Patients from other MS could 
then access treatment at producing centres under their 
HE without bypassing EMA evaluation. The EC’s recent 
report confirms that National Competent authorities 
will report safety and efficacy data on HE-ATMPs to the 
EMA, which will create a central repository.

Harmonisation should include shared registries, 
cross-border access mechanisms, and integration of HE 
data into regulatory submissions if MA later becomes 
feasible. Flexibility must be matched with safeguards to 
prevent misuse by commercial actors, with EMA guid-
ance supporting consistent interpretation and the EC 
ensuring alignment with broader regulatory simplifi-
cation efforts.

HE should be seen as complementary to other 
pathways. While the non-profit MA pathway and 
Conditional Marketing Authorisation (CMA) provide 
EU-wide authorisation for products with market 
potential, HE addresses unmet needs for small pop-
ulations when a full MA is not feasible and can act as an 
interim access mechanism while data are generated. 
Clear guidance from EMA and the EC on how these 
pathways operate sequentially or in parallel would 
strengthen oversight, avoid duplication, and accelerate 
safe translation of innovation into practice.

Facilitating ATMP market entry through adaptive 
clinical trials and real-world evidence (RWE)
Standard drug evaluation requiring large randomised 
trials is often impractical for ATMPs, particularly in 
rare diseases, precision medicine, and frail populations. 
In these cases, traditional phase I/II/III designs can 
hinder development, and randomisation against 
placebo or standard of care may be unethical where no 
effective treatment exists and the possibility of cross-
over is not sufficient to prevent patients randomised to 
a placebo arm from experiencing significant disease 
progression during the trial. For example, the ASPIRE-
FTD Phase I/II trial of AVB-101 in progranulin-related 
frontotemporal dementia uses a single-arm design. 
Such designs are often unavoidable in ultra-rare gene 
therapy indications, while larger comparative trials may 
still be feasible for some oncology cell therapies. Tissue-
engineered products may require long-term functional 
endpoints distinct from pharmacological trials.

Alternative methodologies—such as single-arm 
trials with indirect or external comparators and adap-
tive designs—are already accepted by regulators and 
used in industrial ATMP development. Single-arm 
studies can be strengthened with natural history

cohorts, registries, or other real-world data (RWD). 
Adaptive designs, when pre-specified in protocols and 
statistical plans, allow modifications such as sample-
size re-estimation or early stopping without compro-
mising trial integrity. These approaches must use 
rigorous biostatistics to avoid selection bias, multiple 
testing issues, or post-hoc adaptations that could create 
misleading results.

RWD use in ATMPs remains challenging. GDPR 
constraints, ethics approvals, and fragmented, product-
based registries complicate comparative analyses, 
particularly in rare diseases. Registry duplication—post-
marketing, national, and disease-specific—adds to the 
burden for clinicians. The EMA has often required 
ongoing RWE collection as a condition of approval (e.g. 
Zynteglo for β-thalassaemia in 2019). An integrated 
EU-wide pharmacovigilance and RWD system would 
reduce costs and uncertainties while ensuring robust 
post-marketing evidence.

A coherent EU strategy is urgently needed. This 
should include high-quality, disease-specific registries 
coordinated with scientific societies, interoperable data 
models to address privacy, and harmonised frameworks 
for RWD use in regulatory and reimbursement de-
cisions. An adapted approval pathway for ATMPs 
should explicitly support RWD and adaptive designs, 
with clear conditions for their integration into market-
ing applications. The EC, EMA, HTA bodies, and sci-
entific societies should jointly coordinate a federated 
EU-wide RWE infrastructure to avoid duplication and 
ensure post-marketing data meet regulatory and payer 
requirements.

Adaptive governance models for clinical trials and RWE
Unlike traditional drugs, first-in-human trials with ATMPs 
usually are combined phase I/IIa trials and enrol critically 
ill patients. It is also generally accepted that particularly for 
ATMPs, potential toxicities are rarely detectable in pre-
clinical studies, 12 and cannot be adequately addressed for 
ATMPs. 20 Therefore, appropriate risk reduction measures 
are important in ATMP clinical trials. These include close 
monitoring and rapidly accessible treatment options (e.g. 
in intensive care units) by fully trained medical pro-
fessionals in specialised centres.

To respond to the evolving knowledge base, a so 
called “adaptive governance” model has been pro-
posed. 21 This model includes addressing public safety 
concerns in relation to accelerated authorisation 
mechanisms, longer follow-up periods and imple-
mentation of extensive post-marketing safety and effi-
cacy studies. The post MA assessment of safety and 
efficacy is commonly referred to as RWE by analysing 
RWD. In the “Regulatory Science to 2025 strategy”, 19 

EMA has promoted the use of RWD and big data in 
decision-making processes.

In this context, EUHA emphasises the importance of 
ensuring that early-phase ATMP trials are conducted in
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centres with demonstrated capability of ensuring patient 
safety, coordinating long-term follow-up, and contrib-
uting to a high-quality, continuous evidence base. We 
recognise that, at the time of submission of the clinical 
trial application (CTA) and the investigational medicinal 
product dossier (IMPD), the relevant national competent 
authority already conducts an in-depth assessment of the 
proposed centre(s)’ capabilities. Our recommendation is 
not to pre-empt this evaluation, but to highlight the value 
of a coordinated network of expert centres with estab-
lished expertise and infrastructure for ATMP trials, that 
would support both better outcomes for patients and 
more robust long-term data generation.

A financial framework for ATMPs
Innovative reimbursement models for sustainable 
patient access
A fundamental challenge for academic and industrial 
ATMP developers and healthcare systems (and payers) 
is to find a model that finances clinical use of ATMPs in 
a long-term and economically sustainable manner. 
Although a high price may be justified by a large health 
benefit, the short-term budgetary impact may be so 
high as to prevent paying for the new treatment. How to 
demonstrate the value of an ATMP treatment already at 
an early stage in the development? How can a payment 
model be designed for a treatment that only needs to be 
given for a short period of time and that potentially 
could generate a value that accumulates over an 
extended time post-treatment? ATMPs often reach the 
market before long-term safety and efficacy data will 
become available. Prolonging the period prior to MA to 
assess long term data would also delay access for pa-
tients to life-changing drugs. Therefore, new payment 
models are needed and ATMP developers must already 
consider cost-effectiveness and short-term budgetary 
constraints when designing the development process.

Although MA for ATMPs in the EU is centralised, it 
is still the individual MS that assesses health economics 
of ATMPs and sets prices. In this assessment, different 
national or local priorities as well as the use of different 
assessment methods may lead to different outcomes. 
There is yet no agreement on a common health eco-
nomic model to measure the effects of ATMPs. In 
addition, the payment systems for ATMPs also differ 
between MS. Furthermore, industry is not obliged to 
ensure equal access to their products all over Europe 
and MA does not mean equal access to ATMPs all over 
Europe. Central production bottlenecks on the industry 
side as well as highly variable health economic condi-
tions of the European healthcare systems affect imple-
mentation in standard-of-care negatively.

EUHA proposes innovative and EU-harmonised 
pricing, reimbursement and procurement solutions to 
be adopted by the EU and national frameworks once an 
ATMP becomes standard-of-care.

For SoHO-derived ATMPs, the Council of Europe 
recommends regulating the profits to avoid commodi-
fication and ensure that pricing reflects production 
costs and reasonable margins rather than market scar-
city. Incorporating such principles into EU and national 
reimbursement frameworks could enhance equity, 
particularly for cell therapies and tissue-engineered 
products where donor-derived materials are a critical 
component.

Pricing, reimbursement and procurement solutions 
may include: (i) sharing data for reimbursement and 
uniform adoption of an innovative reimbursement 
model across EU MS (i.e., one type of product = one 
type of reimbursement model); (ii) adoption of value-
based pricing models using Managed Entry Agree-
ments to mitigate the risks due to uncertainty in data 
provided at the moment of price negotiation or dynamic 
pricing that can change over time according to the ev-
idence collected; (iii) centralised European negotiation 
of pricing and joint procurement to improve equal ac-
cess, (i.e. one type of product = one type of contract for 
all EU countries) similar to pricing and procurement 
used for COVID-19 vaccines; and (iv) overcoming 
market fragmentation to facilitate cross-border access to 
treatments, with particular regard to ATMPs that will 
not become available in all countries (e.g. for ultra-rare 
diseases). For in vivo gene therapies with a one-time 
administration and durable effect, annuity or 
outcome-based payment models may be appropriate. In 
contrast, some tissue-engineered or cell therapies may 
require repeat administration or ongoing monitoring, 
calling for different reimbursement structures.

By addressing the financial and organisational 
challenges in parallel with regulatory and clinical re-
forms, the EU can ensure that innovative ATMPs are 
not only authorised but truly accessible to all patients 
who may benefit.

A centralised European (and beyond-EU) price 
negotiation is highly unlikely in the short term given 
Member State sovereignty concerns. In the meantime, 
the EC should encourage voluntary joint procurement 
agreements, as in Beneluxa or Valletta, and pilot 
cross-border reimbursement schemes for ultra-rare 
ATMPs.

Conclusion
ATMPs represent a paradigm shift in the treatment of 
serious and rare diseases, offering transformative op-
portunities where traditional therapies have fallen short. 
However, their distinct nature–from manufacturing and 
quality control to their mechanism of action and single-
use administration-demands a regulatory framework 
adapted to their specific challenges. At this early stage of 
clinical implementation, uncertainties about long-term 
efficacy and safety remain, necessitating both vigilance 
and innovation in regulation.
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The current EU regulatory environment, while 
designed to protect patient safety, risks hampering 
clinical development and limiting patient access to 
these groundbreaking therapies. Without targeted re-
forms, Europe may fall into a competitive disadvantage 
in ATMP innovation and compromise equitable access, 
particularly for patients suffering from ultra-rare and 
commercially non-viable conditions. It is therefore 
essential to facilitate market access for non-profit or-
ganisations such as universities and university hospi-
tals. We recognise that our proposals to incentivise and 
accelerate safe and equitable ATMP access, come with 
important practical hurdles. Identifying “breakthrough” 
ATMPs and funding trials from public budgets is 
politically difficult under current EU budget con-
straints. EU-harmonised pricing, reimbursement, and 
procurement mechanisms have in the past repeatedly 
met with MS resistance. A centralised pricing negotia-
tion beyond the EU is even less realistic. Progress will 
therefore require incremental trust-building, demon-
stration projects in selected areas, and legal frameworks 
that balance national flexibility with cross-border 
collaboration. As a network of leading university hos-
pitals across 10 MS and the UK, EUHA is committed to 
advancing these goals. Risks of hospital exemptions 
being misused for unsafe, unproven treatments high-
light the need for stronger harmonisation and over-
sight. 22 At the same time, regulatory simplification 
must not compromise safety; safeguards should remain 
proportionate and avoid stifling innovation.

While regulatory and reimbursement frameworks 
pose hurdles, academic, non-profit, and SME ATMP 
developers must also strengthen their capacity to navi-
gate them. Improving regulatory literacy through 
training and embedding regulatory science in research 
curricula, alongside specialised teams in academic and 
hospital centres, would support early alignment with 
EMA, HTA bodies, and national authorities. Stronger 
engagement, unified pharmacovigilance systems, and 
credible Risk Management Plans from the outset would 
help academic ATMPs progress more smoothly to 
clinical use while ensuring safety and quality.

In conclusion, EUHA calls for a future-proofed 
regulatory and financial ecosystem that fosters innova-
tion, ensures patient safety, and promotes equitable 
access to ATMPs. In particular:

1 When MA is not possible (e.g. commercially not
viable), EUHA supports the continued use of the 
Hospital Exemption (HE) scheme. We strongly support 
the case for a harmonised and cross-border use of HE.

2 For academic and non-profit developers of ATMPs,
EUHA strongly supports the development of a 
support mechanism via a dedicated non-profit-
organisation pathway to MA. This should include 
increased public funding for clinical trials and 
navigating regulatory procedures.

3 In those circumstances where the standard drug 
evaluation process is not possible, EUHA proposes 
a dedicated MA mechanism that includes use of 
Real-World Evidence. This pathway should include 
adaptive, dynamic designs of clinical trials and 
facilitated trial access for patients across the EU.

4 EUHA proposes innovative and EU-harmonised 
pricing, reimbursement and procurement solutions 
to be adopted by the EU and national frameworks 
once an ATMP becomes standard-of-care.

By engaging with the diverse stakeholders involved 
in this process to enact these changes, Europe can 
secure the promise of ATMPs for all patients, 
encourage continued scientific excellence, and build a 
healthcare ecosystem that transforms innovative sci-
ence into real-world health outcomes available to all 
patients.

Contributors
Johan Van Eldere was involved in formulating the ideas, wrote the 
original draft, critically reviewed, revised, and edited the manuscript.

Annette Kunkele, Silvia Martin and Alessandro Aiuti were involved 
in formulating the ideas, critically reviewing, revising, and editing the 
orginal draft and the subsequent versions of the manuscript.

Bjarne Kuno Møller, Britt Elmedal Laursen, Celeste Lebbe, 
Alejandro Piris, Gady Goldsobel, Ulrich Kintscher, Javier Carmona, 
Peter Vandenberghe, Fabio Ciceri, Isabelle Huys, Bart Geers, Rueben 
Benjamin, Victoria Potter, Chiara Bonini, Gianvito Martino, Reno 
Debets, P.H.M. van der Kuy, Stephan Mielke, Pontus Blomberg, Ewa 
Ellis, Antonia M.S. Müller, Nina Worel were involved in formulating 
the ideas, critically reviewing, revising, and editing the subsequent 
versions of the manuscript.

Declaration of interests
Celeste Lebbe declared grants or contracts from Pierre Fabre and Bristol 
Myers Squibb (BMS); payment or honoraria for lectures, presentations, 
speakers’ bureaus, manuscript writing or educational events from BMS, 
Merck Sharp & Dohme (MSD), Novartis, Pierre Fabre and Regeneron; 
support for attending meetings and/or travel from Pierre Fabre and 
MSD and participation in a Data Safety Monitoring Board or Advisory 
Board for Pierre Fabre and Regeneron.

Antonia M.S. Müller received consulting fees from Kyverna, Celgene/ 
BMS, Novartis, Kite/Gilead and Vertex; payment or honoraria for 
speakers’ bureaus from Celgene/BMS, Novartis, Kite/Gilead; payment for 
expert testimony from Kite/Gilead and support for expert panel/travel 
support from Kite/Gilead.

Nina Worel reported study support to her institution from Sanofi 
Genzyme; speakers’ fee from BMS/Celgene, Kite/Gilead and Miltenyi 
Biotec, Therakos, and Terumo BCT; travel support from Johnson & 
Johnson and Kite/Gilead.

Stephan Mielke reported research funding for a Cooperative 
Research And Development Agreement (CRADA) from Kite/Gilead; 
support for Swecarnet via Vinnova Swelife; payment for speakers’ 
bureaus from Celgene/BMS, Janssen, Pfizer and Novartis; expert panel or 
travel support from Kite/Gilead; participation in a Data Safety Monitoring 
Board for Immunicum/Mendes and Miltenyi; he is the founder and 
leader of Swecarnet; he is chair of the Advisory Board of the MD 
Anderson Institute for Cell Therapy Discovery and Innovation, a member 
of the International Sounding Board of the Berlin Institute of Health at 
Charité (BIH), a member of the Advisory Board of the Comprehensive 
Cancer Center Mainz, and a member of the Clinical Trials Board of NCT 
Germany Trial Board. All of these appointments were through his 
institution. Stephan Mielke’s spouse is founder of ScientifyResearch, an 
open, curated and structured research funding database.

Health Policy

www.thelancet.com Vol 66 July, 2026 7

http://www.thelancet.com


Ulrich Kintschner received speakers’ honoraria from Bayer, Sanofi, 
Novartis, Astra Zeneca, Sanofi, Ovivia and Apontis.

Peter Vandenberghe received payment as a member of the advisory 
board and for lectures from Kite/Gilead, Miltenyi, BMS and travel 
support from Kite/Gilead.

Silvia Martin reported grants or contracts from the EU Horizon 
program, the Spanish Association Against Cancer (AECC) the Instituto 
de Salud Carlos III (ISCIII) and the Comprehensive Program of Cancer 
Immunotherapy & Immunology (BBVA CAIMI research program), 
support for attending meetings/travel support from the CAIXAR-
esearch institute and participation in a Data Safety monitoring Board 
for Pragmatil (EU Grant agreement no101104684).

The other authors declared no competing interests.

Acknowledgements
This work was supported by the European Union under the Horizon 
Europe grant agreement No.101137206 (JOIN4ATMP project). This 
position paper has been discussed and launched during the Milan 
EUHA meeting on November 14th, 2024 under the San Raffaele EUHA 
presidency.

During the preparation of this work the authors used ChatGPT in 
order to improve readability and language of the work and not to replace 
researcher tasks such as producing scientific insights, analysing and 
interpreting data, or drawing scientific conclusions. After using this 
tool, the authors reviewed and edited the content as needed and take 
full responsibility for the content of the published article.

The authors wish to acknowledge the support of the following 
persons.

EUHA Steering committee members: Gitte Friis Kjeldsen (Aarhus 
University Hospital); R.T. Steensma (Erasmus Medical Center Rotter-
dam); Anna van Santen and Alexander Lang (Charité -Uni-
versitätsmedizin, Berlin); Bart De Greef (University Hospital Leuven, 
Belgium); Anna Sahlström (Karolinska University Hospital, Stock-
holm); Roberto Buccione (San Raffaele University Hospital, Milan); 
Maria Gutierrez San Miguel Guilera (Vall d’Hebron University Hos-
pital Barcelona); Michael Peterlunger (University Hospital Vienna); 
Coralie Cuif and Catherine Tostain (AP-HP Paris); Jenn Owen (King’s 
College Hospital London).

EUHA members Assembly: Thomas Balle Kristensen (Aarhus 
University Hospital); Stefan Sleijfer (Erasmus Medical Center Rotter-
dam); Heyo Kroemer (Charité-Universitätsmedizin, Berlin); Paul 
Herijgers (University Hospital Leuven, Belgium); Christophe Pedroletti 
(Karolinska University Hospital, Stockholm); Anna Flavia d’Amelio 
Einaudi (San Raffaele University Hospital, Milan); Albert Salazar 
(Vall d’Hebron University Hospital Barcelona); Herwig Wetzlinger 
(University Hospital Vienna); Etienne Gayat (AP-HP, Paris); Ian Abbs 
(King’s College Hospital London).

References
1 Regulation (EU) 2024/1938 of the European Parliament and of the 

Council of 13 June 2024 on standards of quality and safety for 
substances of human origin intended for human application and 
repealing Directives 2002/98/EC and 2004/23/EC. OJ L, 2024/ 
1938. https://eur-lex.europa.eu/legal-content/EN/TXT/ 
?uri=CELEX%3A32024R1938. Accessed April 27, 2026

2 European Committee on Organ Transplantation. Position statement 
on risk of commodification of substances of human origin. PA/PH/TO 
(22) 11 DEF. Council of Europe; 2022. https://www.edqm.eu/en/ 
areas-of-work-transplantation#{%221180609%22:[0]}.

3 Goula A, Gkioka V, Michalopoulos E, et al. Advanced therapy 
medicinal products challenges and perspectives in regenerative 
medicine. J Clin Med Res. 2020;12(12):780–786.

4 Kallio MJ, Starokozhko V, Agricola E, et al. Translating academic 
drug discovery into clinical development: a survey of the 
awareness of regulatory support and requirements among

stake-holders in Europe. Clin Pharmacol Ther. 2022;113:349–359. 
https://doi.org/10.1002/cpt.2789.

5 IQVIA Institute for Human Data Science. Global Trends in R&D 
2024: activity, Productivity, and Enablers. www.iqviainstitute.org; 
2024. Accessed May 23, 2025.

6 GSK signs strategic agreement to transfer rare disease gene 
therapy portfolio to orchard therapeutics. https://www.gsk.com/
en-gb/media/press-releases/gsk-signs-strategic-agreement-to-transfer-
rre-disease-gene-therapy-portfolio-to-orchard-therapeutics/; 
2018. Accessed May 23, 2025.

7 Overbeeke E, Michelsen S, Toumi M, et al. Market access of gene 
therapies across Europe, USA, and Canada: challenges, trends, and 
solutions. Drug Discov Today. 2021;26(2):399–415. https://doi.org/ 
10.1016/j.drudis.2020.11.024.

8 Brudno JN, Kochenderfer JN. Recent advances in CAR T-cell 
toxicity: mechanisms, manifestations and management. Blood 
Rev. 2019;34:45–55.

9 European Medicines Agency. Zolgensma. Committee for 
medicinal products for human use (CHMP) assessment report.
https://www.ema.europa.eu/en/documents/assessment-report/ 
zolgensma-epar-public-assessment-report_en.pdf; 2020. 

10 Bolt MW, Brady JT, Whiteley LO, Khan KN. Development challenges 
associated with rAAV-based gene therapies. J. Toxicol. Sci. 
2021;46:57–68. https://doi.org/10.2131/jts.46.57. 

11 McBlane JW, Phul P, Sharpe M. Preclinical development of cell-
based products: a European regulatory science perspective. 
Pharm Res. 2018;35(8):165. https://doi.org/10.1007/s11095-018-
2437-y. Erratum in: Pharm Res. 2018;35(11):212. https://10.1007/ 
s11095-018-2475-5. 

12 Silva Lima B, Videira MA. Toxicology and biodistribution: the 
clinical value of animal biodistribution studies. Mol Ther Methods 
Clin Dev. 2018;8:183–197. https://doi.org/10.1016/j.omtm.2018. 
01.003. 

13 Abou-El-Enein M, Cathomen T, Ivics Z, et al. Human genome 
editing in the clinic: new challenges in regulatory benefit-risk 
assessment. Cell Stem Cell. 2017;21:427–430. https://doi.org/10. 
1016/j.stem.2017.09.007. 

14 Orentas RJ, Dropuli´ c B, de Lima M. Place of care manufacturing of 
chimeric antigen receptor cells: opportunities and challenges. 
Semin Hematol. 2023;60(1):20–24. 

15 Wilson A, Cockroft A. Regulatory considerations for decentralized 
manufacture of atmps. Cell Gene Ther Insights. 2019;5:1213–1224. 

16 The Human Medicines (Amendment). Modular manufacture and 
point of care) regulations 2025. https://www.legislation.gov.uk/ 
uksi/2025/87/contents/made. Accessed May 23, 2025. 

17 European Commission | Public Health. EudraLex - volume 4 - good 
manufacturing practice (GMP) guidelines. https://health.ec. 
europa.eu/medicinal-products/eudralex/eudralex-volume-4. Accessed 
May 23, 2025. 

18 Starokozhko V, Heß A, Löbker W, et al. Strategic 
recommendations from the STARS project to foster academic 
drug development. Nat Rev Drug Discov. 2023;22:251–252. 
https://doi.org/10.1038/d41573-023-00021-z. 

19 EMA Regulatory Science to 2025. Strategic reflection. In: https:// 
www.ema.europa.eu/en/documents/regulatory-procedural-guide 
line/ema-regulatory-science-2025-strategic-reflection_en.pdf. 
Accessed May 23, 2025. 

20 European Medicines Agency (EMA). Guideline on quality, non-
clinical and clinical requirements for investigational advanced 
therapy medicinal products in clinical trials - scientific guideline. 
https://www.ema.europa.eu/en/guideline-quality-non-clinical-clinical-
requirements-investigational-advanced-therapy-medicinal-products-
clinical-trials-scientific-guideline. Accessed May 23, 2025. 

21 Tait E, Banda G. Proportionate and Adaptive Governance of Innovative 
Technologies: The Role of Regulations, Guidelines and Standards - 
Executive Summary. London: BSI Standards Ltd; 2016:4. https:// 
www.bsigroup.com/localfiles/engb/bis/innovate%20uk%20and%20 
emerging%20technologies/summary%20report%20-%20adaptive 
%20governance%20-%20web.pdf. Accessed May 23, 2025. 

22 Unproven cancer treatments: how gaps in EU law enable 
fraudulent clinics. Anticancer Fund. https://www.anticancerfund. 
org/en/blog/unproven-cancer-treatments-how-gaps-eu-law-enable-
fraudulent-clinics; 2020.

Health Policy

8 www.thelancet.com Vol 66 July, 2026

https://eur%2Dlex.europa.eu/legal%2Dcontent/EN/TXT/?uri%3DCELEX%3A32024R1938
https://eur%2Dlex.europa.eu/legal%2Dcontent/EN/TXT/?uri%3DCELEX%3A32024R1938
https://www.edqm.eu/en/areas%2Dof%2Dwork%2Dtransplantation%23%7B%221180609%22%3A%5B0%5D%7D
https://www.edqm.eu/en/areas%2Dof%2Dwork%2Dtransplantation%23%7B%221180609%22%3A%5B0%5D%7D
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref3
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref3
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref3
https://doi.org/10.1002/cpt.2789
http://www.iqviainstitute.org
https://www.gsk.com/en%2Dgb/media/press%2Dreleases/gsk%2Dsigns%2Dstrategic%2Dagreement%2Dto%2Dtransfer%2Drre%2Ddisease%2Dgene%2Dtherapy%2Dportfolio%2Dto%2Dorchard%2Dtherapeutics/
https://www.gsk.com/en%2Dgb/media/press%2Dreleases/gsk%2Dsigns%2Dstrategic%2Dagreement%2Dto%2Dtransfer%2Drre%2Ddisease%2Dgene%2Dtherapy%2Dportfolio%2Dto%2Dorchard%2Dtherapeutics/
https://www.gsk.com/en%2Dgb/media/press%2Dreleases/gsk%2Dsigns%2Dstrategic%2Dagreement%2Dto%2Dtransfer%2Drre%2Ddisease%2Dgene%2Dtherapy%2Dportfolio%2Dto%2Dorchard%2Dtherapeutics/
https://doi.org/10.1016/j.drudis.2020.11.024
https://doi.org/10.1016/j.drudis.2020.11.024
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref8
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref8
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref8
https://www.ema.europa.eu/en/documents/assessment%2Dreport/zolgensma%2Depar%2Dpublic%2Dassessment%2Dreport_en.pdf
https://www.ema.europa.eu/en/documents/assessment%2Dreport/zolgensma%2Depar%2Dpublic%2Dassessment%2Dreport_en.pdf
https://doi.org/10.2131/jts.46.57
https://doi.org/10.1007/s11095%2D018%2D2437%2Dy
https://doi.org/10.1007/s11095%2D018%2D2437%2Dy
https://10.1007/s11095%2D018%2D2475%2D5
https://10.1007/s11095%2D018%2D2475%2D5
https://doi.org/10.1016/j.omtm.2018.01.003
https://doi.org/10.1016/j.omtm.2018.01.003
https://doi.org/10.1016/j.stem.2017.09.007
https://doi.org/10.1016/j.stem.2017.09.007
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref14
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref14
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref14
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref15
http://refhub.elsevier.com/S2666-7762(26)00100-6/sref15
https://www.legislation.gov.uk/uksi/2025/87/contents/made
https://www.legislation.gov.uk/uksi/2025/87/contents/made
https://health.ec.europa.eu/medicinal%2Dproducts/eudralex/eudralex%2Dvolume%2D4
https://health.ec.europa.eu/medicinal%2Dproducts/eudralex/eudralex%2Dvolume%2D4
https://doi.org/10.1038/d41573%2D023%2D00021%2Dz
https://www.ema.europa.eu/en/documents/regulatory%2Dprocedural%2Dguideline/ema%2Dregulatory%2Dscience%2D2025%2Dstrategic%2Dreflection_en.pdf
https://www.ema.europa.eu/en/documents/regulatory%2Dprocedural%2Dguideline/ema%2Dregulatory%2Dscience%2D2025%2Dstrategic%2Dreflection_en.pdf
https://www.ema.europa.eu/en/documents/regulatory%2Dprocedural%2Dguideline/ema%2Dregulatory%2Dscience%2D2025%2Dstrategic%2Dreflection_en.pdf
https://www.ema.europa.eu/en/guideline%2Dquality%2Dnon%2Dclinical%2Dclinical%2Drequirements%2Dinvestigational%2Dadvanced%2Dtherapy%2Dmedicinal%2Dproducts%2Dclinical%2Dtrials%2Dscientific%2Dguideline
https://www.ema.europa.eu/en/guideline%2Dquality%2Dnon%2Dclinical%2Dclinical%2Drequirements%2Dinvestigational%2Dadvanced%2Dtherapy%2Dmedicinal%2Dproducts%2Dclinical%2Dtrials%2Dscientific%2Dguideline
https://www.ema.europa.eu/en/guideline%2Dquality%2Dnon%2Dclinical%2Dclinical%2Drequirements%2Dinvestigational%2Dadvanced%2Dtherapy%2Dmedicinal%2Dproducts%2Dclinical%2Dtrials%2Dscientific%2Dguideline
https://www.bsigroup.com/localfiles/engb/bis/innovate%20uk%20and%20emerging%20technologies/summary%20report%20%2D%20adaptive%20governance%20%2D%20web.pdf
https://www.bsigroup.com/localfiles/engb/bis/innovate%20uk%20and%20emerging%20technologies/summary%20report%20%2D%20adaptive%20governance%20%2D%20web.pdf
https://www.bsigroup.com/localfiles/engb/bis/innovate%20uk%20and%20emerging%20technologies/summary%20report%20%2D%20adaptive%20governance%20%2D%20web.pdf
https://www.bsigroup.com/localfiles/engb/bis/innovate%20uk%20and%20emerging%20technologies/summary%20report%20%2D%20adaptive%20governance%20%2D%20web.pdf
https://www.anticancerfund.org/en/blog/unproven%2Dcancer%2Dtreatments%2Dhow%2Dgaps%2Deu%2Dlaw%2Denable%2Dfraudulent%2Dclinics
https://www.anticancerfund.org/en/blog/unproven%2Dcancer%2Dtreatments%2Dhow%2Dgaps%2Deu%2Dlaw%2Denable%2Dfraudulent%2Dclinics
https://www.anticancerfund.org/en/blog/unproven%2Dcancer%2Dtreatments%2Dhow%2Dgaps%2Deu%2Dlaw%2Denable%2Dfraudulent%2Dclinics
http://www.thelancet.com

	A roadmap for supporting the development of advanced therapy medicinal products in a European framework
	Introduction
	Pre-clinical development and manufacture of ATMPs
	Enhancing the regulatory incorporation of alternative methods for pre-clinical testing of ATMPs
	Standardising and decentralising ATMP manufacturing in Europe

	Clinical development of ATMPs
	Enhancing clinical development pathways for academic and non-profit ATMPs
	Ensuring access for commercially non-viable ATMPs through harmonised use of hospital exemption (HE)
	Facilitating ATMP market entry through adaptive clinical trials and real-world evidence (RWE)
	Adaptive governance models for clinical trials and RWE

	A financial framework for ATMPs
	Innovative reimbursement models for sustainable patient access

	Conclusion
	Contributors
	Declaration of interests
	Acknowledgements
	References


