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Introduction
Advanced Therapy Medicinal Product (ATMP) are a rapidly growing 
category of complex, innovative treatments—including gene therapies, 
somatic cell therapies and tissue-engineered products—that pose 
specific challenges to the design and conduct of preclinical and clinical 
trials. For instance, manufacturing requirements, short shelf life and 
eventual biosafety considerations of an investigational ATMP require 
tight controls on logistical arrangements for transportation, storage 
and administration. Additionally, risks associated with potential long-
term effects of an ATMP may necessitate ongoing monitoring of clinical 
trial participants for many years after therapy is completed. And while 
the general principles of the International Council for Harmonization of 
Technical Requirements for Pharmaceuticals (ICH) Good Clinical Practices 
(GCP) apply to clinical trials with ATMPs, in some cases additional ATMP-
adapted GCP must be followed. Additional measures may also be 
necessary, such as ensuring traceability for ATMPs that contain cells or 
tissues of human origin, training on upstream intervention of subjects 
and/or administration procedures, and others. Regulatory guidance on 
the conduct of clinical trials involving ATMPs is regularly issued. This paper 
explores the implications of recent guidance on ATMP development and 
identifies some key areas that sponsors should keep in mind to mitigate 
risks in the ATMP development process. 



One of the first steps in developing 
an ATMP is to define the product and, 
therefore, its classification. This is 
important early on, because it will 
determine the regulatory framework 
and the guidance to follow 
throughout the entire development 
plan, both in the US and EU.

ATMPs fall under the broad regulatory framework of biological 
products in both the US and EU, but have unique characteristics 
that have prompted recent, specific regulations—in particular, 
considerations for planning ATMP clinical trials and following 
Good Clinical Practices (GCP).

One of the first steps in developing an ATMP is to define the 
product and, therefore, its classification (e.g., as a cell therapy or 
gene therapy), and whether it involves a device for 
administration. Early determination of the type of ATMP is 
important because it will determine the regulatory framework 
and the guidance recommendations to be followed throughout 
the entire development plan, both in the US and EU.

It is also important to understand that ATMP terminology differs 
for the European Medicines Agency (EMA) and the US Food and 
Drug Administration (FDA). EMA uses the term “ATMP” as a 
category of biological products with four major subcategories: 
gene therapy, somatic cell therapy, tissue-engineered therapies, 
and combined advanced therapies (consisting of one of the three 
preceding categories combined with one or more medical 
device(s) as an integral part of the product). An optional 
classification procedure is available to sponsors of complex or 
borderline products, to align with EMA’s Committee of Advanced 
Therapies (CAT) on the applicable subcategory that will drive the 
development requirements for a future marketing application 
filing in the EU. In addition to classifying ATMPs, CAT also 
assesses ATMP quality, safety and efficacy; follows scientific 
progress in the ATMP field; and prepares a draft opinion on each 
ATMP application submitted to the EMA, to support the final 
decision by CHMP.

ATMPs as a Separate Class of Biological Products
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Instead of ATMP, FDA uses the term “regenerative medicine 
therapies,” and implemented a specific designation process for 
Regenerative Medicine Advanced Therapies (RMAT) for access to 
expedited development pathways and considerations for clinical 
trial design. The “ATMP-type” category of RMAT includes: human 
gene therapies (including genetically modified cells), xenogeneic 
cell products and combination products (biologic-device, 
biologic-drug, biologic-drug-device).1,2  From 2017 to July 2020, 
FDA received 146 RMAT designation requests and granted 52.3 

Other FDA regulatory guidances can apply to ATMP-type 
products as well. For example, the broad category of biological 
products includes cellular and gene therapy (CGT) products as 
well as others not considered ATMPs (e.g., allergenics, blood and 
blood products, vaccines, xenotransplants).4 CGT products can be 
considered a US “equivalent” of ATMPs, and FDA has specific 
guidance for designing CGT clinical trials.5 FDA has also issued 
guidance documents with considerations for preclinical and 
clinical trials of gene therapies for rare diseases.6,7 
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1)   Clinical trial design: Should take into account  
specific characteristics of ATMPs as well as the  
potential risks to subjects, investigator’s team and 
others. The anticipated benefits vs potential risks 
should be at least as favorable as existing alternative 
approaches. Particular consideration should be given  
if exposure of clinical trial subjects to the ATMP is 
long-lasting and/or irreversible.  

2)  Considering potential future treatments: For 
populations that might ultimately be treated via 
transplantation, sponsors should consider whether 
exposure to the ATMP would cause sensitization, 
potentially compromising future transplant success. 
For gene therapy products, the impact of pre-existing 
immunity should be considered. 

3)   ATMP quality safeguards: The variability of donor- or 
patient-based starting material should be taken into 
consideration for release of specifications of cell-based 
ATMPs (e.g., cell numbers/range of cell numbers, 
transduction efficiency). And because storage, 
transport and handling conditions have the potential to 
negatively impact the quality of ATMPs, sponsors 
should provide the investigator with detailed 
instructions for the handling and storage of 
investigational product(s) in the clinical trial site. 
Compliance with the instructions should be monitored 
by the sponsor or contract research organization (CRO).

4)   Handling the ATMP: The level of information should be 
commensurate to the risks. For example, in case of 
ATMPs that contain infectious biological material, 
detailed instructions for handling and disposal should 
be provided, and handling risks to the clinical trial site 
team and the sponsor and/or CRO should be 
considered. In case the ATMP includes a bacterial or 
viral vector with the potential for shedding, the risks 
and precautionary measures should be clearly 
communicated to the subject and/or caregivers, and 
overseen per GCP roles and responsibilities by the site 
investigator, sponsor or delegate and vendors involved. 

5)    Traceability of the ATMP: The individual ATMP should 
be traceable from delivery to the clinical trial site up to 
the administration to the clinical trial subject. When the 
investigational ATMP contains cells or tissues of human 
origin, traceability should be bidirectional (from donor 
to subject and from subject to donor), and data should 
be kept for 30 years after the expiry date of the product, 
unless a longer time period is required in the clinical 
trial authorization.

6)    Defining the end of the trial: This should be clear and 
unambiguous. Due to the mode of action, novelty and 
scientific uncertainties that may exist with ATMPs, 
patients may be subject to long-term safety follow-up 
after treatment. In these cases, it’s especially important 
to clearly define the end of the trial and to explain in the 
protocol how follow-up activities will be performed 
after the end of the trial.  

7)    Greater limitations of nonclinical studies: For  
many ATMPs, animal models may not provide reliable 
information about safety and pharmacokinetics.  
The usefulness of nonclinical data to guide clinical  
trial design will need to be assessed on a case-by- 
case basis.

8)    Long-term follow-up: The safety profile for some 
investigational ATMPs may not be fully elucidated, in 
particular regarding long-term effects. The duration of 
the biological activity of a given ATMP should be taken 
into consideration when determining the need of 
subject follow-up.
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ATMP Guidance Updates: Recent Rules of the Road
In addition to following EMA’s requirements for biological products, ATMP clinical trials must comply with European Commission (EC) 
Guidelines on GCP specific to ATMPs, which came into force in October 2019. Examples of new GCP guidance unique to ATMPs include:8 
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1)    Study design: For rare diseases, there may be a limited 
number of patients who may qualify for clinical trial 
enrollment, so it is often not feasible to enroll unique 
subjects for all studies of the clinical development 
program. This limitation warrants the collection of as 
much pertinent data as possible from every subject. All 
such data may be valuable to inform the design of 
subsequent studies (e.g., selection of study populations 
and endpoints).6 FDA also notes that it will work with 
sponsors on “innovative trial designs” and determining 
appropriate endpoints for various phases of clinical 
development investigational RMAT products.2 For CGT 
products, sponsors may want to include design 
elements that could help further product development, 
e.g., including some features of Phase II studies in 
Phase I trials, such as preliminary evidence of efficacy.5  

2)    Natural history studies: Sponsors may want to 
consider early evaluation of the depth and quality of 
existing knowledge about the natural history of the rare 
disease to determine if it is sufficient to inform their 
drug development programs. A natural history study 
initiated early may run in parallel with early stages of 
drug development—including preclinical drug 
development—and may allow updating of drug 
development strategies as new knowledge emerges.7

3)    Safety considerations: Innate and adaptive immune 
responses directed against one or more components of 
gene therapy (GT) products (e.g., against the vector 
and/or transgene) may impact product safety and 
efficacy. Early development of appropriate assays to 
measure product-directed immune responses may be 
critical to program success. Development of 
neutralizing and non-neutralizing immune responses 
directed against the product should be monitored 
throughout the clinical trial.6

4)    Long-term safety considerations: Due to the unique 
nature of the mechanism of action involving genetic 
manipulation, a potential exists for serious long-term 
effects that may not be apparent during development 
or even at the time of an initial licensure. The 
appropriate duration of long-term follow-up depends 
on knowledge of the disease process, results of 
preclinical studies, the accumulating findings from the 
development program, and other scientific 
information.6 FDA notes that the duration of long-term 
follow-up should be sufficient to observe the subjects 
for risks that may be due to product characteristics, the 
nature of the exposure (e.g., route of administration), 
and the anticipated time for occurrence of delayed 
adverse events.9

5)    Efficacy endpoints: Demonstration of clinical benefit 
of a GT product follows the same principles as for any 
other product, however, in some cases there may be 
unique characteristics of GT products that warrant 
additional considerations during pre-approval and 
post-marketing. Prior to initiating clinical trials of GT 
products for rare diseases, it is critically important 
discuss with FDA the primary efficacy endpoint(s). For 
many rare diseases, well-established, disease-specific 
efficacy endpoints are not available.6
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The European Commission (EC) ATMP-specific GCP guidelines should be read in conjunction with ICH E6 R2 (GCP), which also applies to 
ATMP trials; where there are differences between ICH E6R2 and the new EC ATMP GCP guidelines, the latter prevails. Syneos Health 
recommends considering the principles of this guidance for all ATMP trials, including those outside the EU, as good practice for future 
EU filings.

In the EU, clinical trial applications are submitted individually to national authorities where the trial will take place. However, for 
marketing authorization, all ATMPs are evaluated by EMA via a centralized procedure to ensure they benefit from a single evaluation 
and authorization applicable across the EU.

As mentioned above, FDA’s recommended considerations and GCP for clinical trials of ATMP-type products in the US can be found in a 
number of guidance documents, including for RMAT,2 CGT5 and gene therapy for rare diseases.6,7 Here are some examples of FDA 
guidance on areas for consideration: 



We recommend sponsors take 
advantage of scientific and regulatory 
advice available from the FDA and EMA 
because a given product’s features can 
be unique, and corroboration of a 
product as an ATMP may expedite 
development and add value to attract 
potential investors. 
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The recent guidance in both the EU and US includes 
considerations for long-term follow-up protocols. 
However, as the nature of ATMPs evolve there are  
likely to be evolving data collection requirements 
focusing on specific required thresholds for long-term  
safety evaluation.

Both EMA and FDA make scientific and regulatory advice 
available to ATMP applicants to clarify or corroborate a product’s 
classification before advancing development, as well as advise on 
development. It is almost always helpful for sponsors to obtain 
this advice because a given product’s features can be unique, and 
corroboration of a product as an ATMP may add value to attract 
potential investors. Another consultation option early in product 
development provides for informal meetings with the agencies to 
get advice on the development process and feedback on product 
classification, e.g., Innovation Task Force (ITF) briefings (EU) and 
Initial Targeted Engagement for Regulatory Advice (INTERACT) 
meetings (US).

Because most ATMPs are for currently incurable conditions or  
to improve upon existing therapies, they are eligible for the 
expedited programs available with US and EU regulatory 
agencies, e.g., Breakthrough Therapy and Fast Track designation 
(FDA), and PRIority Medicines (PRIME) (EMA). Additionally, as 
mentioned above, gaining RMAT designation can provide a 
pathway for expedited review of human gene therapies, 
xenogeneic cell products and combination products.1,2
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ISSUES AND QUESTIONS FOR 
SPONSORS
In light of new guidances from FDA and EMA, some of the key 
issues and questions that sponsors should keep in mind to 
mitigate risk in the ATMP development process are listed below 
and embodied in a checklist tool developed at Syneos Health. 
The list is informed by experience and expertise drawn from our 
Cell & Gene Therapy Consortium, built upon nearly two decades 
of experience in the field. Consortium members include experts 
with deep ATMP therapeutic expertise, including clinical trial 
delivery teams and subject matter experts in regulatory, 
consulting, commercial, early phase and phase II/III trials, and 
real-world/late phase R&D. The members’ collective knowledge 
and insights are fully leveraged to deliver solutions specific to 
the needs of each trial.10  

1)   Type of therapy: Gene therapy, cell-based (e.g., CAR 
T-cell), GMO, or ATMP including a device? For 
example, if the ATMP is cell-based, it may require an 
impact assessment to understand the nature of the 
product and how that may affect handling, logistics 
and traceability.

2)   Country/recruitment considerations: For example, 
are there any additional requirements that apply 
due to the nature of the ATMP (i.e., biosafety, 
medical device) that may affect trial initiation and/
or conduct in that country?

3)   Investigational product: Ensure a detailed chain of 
custody plan agreed upon and tested prior to 
initiating trial sites.

4)   Trial management considerations: For example, 
what training will be required and available for 
project team members? For investigators? (Note: 
Syneos Health has the tools and experience to 
support navigating this process.)

5)   Trial design: For example, for a rare disease, will 
historical controls be used as the comparator group?

6)   Long-term follow-up: For example, cell-based or 
gene therapy could have long-term safety 
implications. How long should trial participants be 
monitored? Are there ways to optimize long-term 
follow-up study designs using tech-enabled 
approaches for ongoing data collection and remote 
monitoring, thereby lessening the burden on 
investigators, study sites and participants, and 
maximizing patient retention? This can potentially 
reduce product development costs while 
maintaining compliance with ICH GCP and the 
recent guidances from EMA and FDA.



Conclusion
ATMPs are a fast-growing, innovative group of products that 
have the potential to treat many currently untreatable 
diseases, including certain cancers and various rare diseases. 
Sponsors can use these new rules of the road—rules that build 
upon but go beyond those for typical pharmaceutical and 
biological products—to manage regulatory and safety risks 
and ensure quality of clinical data for approval of ATMP 
products. Traveling that road can be faster and more efficient 

if sponsors take advantage of EMA and FDA programs and 
informal meetings that can provide important direction early 
and throughout the ATMP development process. Indeed, both 
sponsors and regulatory agencies have a common goal: to 
bring to market new medications that meet an unmet medical 
need and have the potential of providing a major therapeutic 
advantage to patients as early as possible.
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