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Regulatory Aspects of ATMP 
Versus Minimally Manipulated 
Immune Cells

Eoin McGrath and Christian Chabannon

Under current European regulations, hematopoi-
etic cellular therapies fall under two categories: 
stem cell transplants and advanced therapy 
medicinal products (ATMPs). Routinely admin-
istered auto- and allo-HSCT—including subse-
quent peripheral blood allogeneic mononuclear 
cells (DLI)—undergo non-substantial manipula-
tions following cell procurement and before 
being administered to the recipient.

Cell processing is performed in facilities 
termed tissue establishments (TEs) under the EU 
Tissues and Cells Directive (see https://ec.europa.
eu/health/blood_tissues_organs/tissues_en. 
Accessed 20 Feb 2018), and these are authorized 
by national and/or regional competent authorities 
(CA). TEs usually operate on a relatively small 
scale, serving the clinical program(s) in their 
immediate vicinity although some national or 
regional services may support a more extensive 
network of clinical programs. The combination 
of a clinical department(s) with a collection and a 
processing facility represents the core structure 

for a transplant program that applies for the 
JACIE accreditation (see Chap. 5). Such an orga-
nization leaves room for significant procedural 
and organizational variations, many driven by 
local or national factors, despite all attempts from 
the various professional associations to harmo-
nize practices through surveys, the publication of 
guidelines, and regularly revised standards for 
these therapies, e.g., FACT-JACIE International 
Standards for Hematopoietic Cellular Therapies 
(see www.jacie.org. Accessed 19 Feb 2018).

ATMPs represent a new category of medici-
nal products defined in EU Regulation 1394/2007 
(see http://eur-lex.europa.eu/LexUriServ/
LexUriServ.do?uri=OJ:L:2007:324:0121:0137:e
n:PDF. Accessed 20 Feb 2018). ATMPs—known 
in the USA as human cells, tissues, and cellular- 
and tissue-based products (HCT/Ps) regulated 
under Section 351 of the PHS Act and/or the 
FD&C Act (see https://www.fda.gov/biologics-
bloodvaccines/tissuetissueproducts/regulation-
oftissues/ucm150485.htm. Accessed 21 Feb 
2018)—are subdivided in four categories, of 
which two are relevant in the context of hemato-
poietic cellular therapies: somatic cell therapy 
medicinal products (SCTMP) and gene therapy 
medicinal products (GTMP). Examples of 
SCTMP include ex vivo expanded autologous or 
allogeneic stem cells (de Lima et  al. 2012; 
Delaney et  al. 2010), mesenchymal stem cells 
(Le Blanc et al. 2008), and allogeneic T lympho-
cytes depleted of alloreactive T cells (Andre- 
Schmutz et  al. 2002). Examples of GTMP 
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include allogeneic T cells engineered to express 
a suicide gene (Ciceri et al. 2009), autologous or 
allogeneic CAR-T cells (Schuster et  al. 2017; 
Neelapu et  al. 2017), and autologous CD34+ 
cells genetically engineered to express a mini-
globin gene and designed to treat inherited 
β-globin disorders (Cavazzana-Calvo et al. 2010; 
Ribeil et al. 2017).

The regulation was designed in part to foster 
the competitiveness of European pharmaceutical 
companies in this emerging field, but the number 
of ATMPs that have received a centralized mar-
keting authorization remains relatively low and 
with poor overall commercial success so far. In 
the HSCT field, it was not until 2015 that an 
ATMP of interest reached the market with autho-
rization given for Zalmoxis® (allogeneic T cells 
engineered to express a suicide gene). Production, 
distribution, and administration of ATMPs imply 
a totally different organization than that used for 
HSCT, with manufacturing at a central facility in 
compliance with good manufacturing practices 
(GMP) (Wang and Rivière 2016, 2017), a version 
of which was recently released by the European 
Medicines Agency (EMA) to specifically deal 
with manufacturing of ATMPs (see https://
ec.europa.eu/health/sites/health/files/files/
eudralex/vol-4/2017_11_22_guidelines_gmp_
for_atmps.pdf. Accessed 19 Feb 2018). Since a 
majority of the ATMPs that progress to authori-
zation or at least to clinical trials are manufac-
tured from autologous mononuclear cells, starting 
material is currently procured by hospital- or 
blood bank-operated apheresis facilities creating 
a peculiar situation in which a product starts 
under one regulation—Tissues and Cells 
Directive—before passing to another, ATMP 
Regulation, and where a hospital acts as a service 
provider to industry, an interaction that requires 
further definition of the respective responsibili-
ties and liabilities.

Publication of Regulation 1394/2007 created 
a situation in which some cell- or tissue-based 
therapeutic products that were previously pre-
pared and delivered through an organization sim-
ilar to that for cell transplants were classified as 
ATMPs. This had a limited impact in the field of 
hematopoietic cellular therapies, although some 

cell-based products such as allogeneic T cells 
with specific anti-CMV activity engineered 
through the gamma-catch technology 
(Feuchtinger et al. 2010) were affected. In recog-
nizing that many potential ATMP were used for 
limited numbers of patients and with no commer-
cial motivation, Regulation 1394/2007 created 
the so-called hospital exemption (HE) under 
Article 28 exempting from authorization require-
ments those ATMPs manufactured in hospitals, 
universities, or start-up companies where the 
medicine is prescribed for individual patients 
under the care of a medical practitioner. This 
manufacture should occur on a non-routine basis 
according to specific quality standards (GMP) 
(Vives et al. 2015), and the ATMP should be used 
in a hospital and only within the same member 
state. National authorities oversee the approval of 
HE products which has resulted in significant 
variations between member states in how it is 
applied and which has led to criticism from both 
industry and academia that it is unclear and 
inconsistent.

Access to ATMPs including cellular therapies 
is likely to be a particular challenge for patients, 
healthcare professionals, and national health 
systems due to their expected high costs. Even 
access to decades-old HSCT remains strongly 
associated with higher-income countries 
(Gratwohl et  al. 2015). One potential effect of 
limited access could be the so-called stem cell 
tourism whereby patients with the means travel 
to centers outside their own countries for care 
and who may be vulnerable to false promises or 
may not have access to all of the information 
needed to make this important decision. The 
International Society for Cellular Therapy 
(ISCT) leads the publication of patient advice 
and other documentation on this phenomenon 
(see http://www.celltherapysociety.org/page/
UCT. Accessed 21 Feb 2018).

Academic facilities including stem cell trans-
plant practitioners at large should strive to remain 
active players in the development of ATMPs. 
Academia remains very active in the early phases 
of clinical trials designed to evaluate innovative 
SCTMP and GTMP as potential complements, 
substitutes, or bridges to historical forms of 
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hematopoietic cell transplants (Pearce et  al. 
2014). One recent study calculated that only 20% 
of CAR T cell trials are sponsored by pharmaceu-
tical industry (Hartmann et al. 2017). Many pub-
lic institutions have invested significant resources 
to upgrade their processing facilities to GMP- 
compliant levels thus allowing for small-scale 
manufacturing of experimental medicinal prod-
ucts to support phase I and possibly phase II stud-
ies, often with the hope that industry will take 
over in case that promising results warrant fur-
ther development (de Wilde et  al. 2016a). 
Furthermore, academia has to become a proac-
tive stakeholder in the regulatory area by engag-
ing with the authorities, sharing their know-how, 
and voicing their opinion (de Wilde et al. 2016b).

The field is moving at a fast pace. So far, there 
has been proof of concept that tissue-based or 
cell-based medicinal products can be manufac-
tured by a “conventional” pharmaceutical com-
pany (Locke et al. 2017), although with continued 
reliance on critical contributions from academic 
facilities, e.g., basic science and provision of 
starting materials. Some of these innovative 
medicinal products have remarkable clinical effi-
cacy for severe or debilitating diseases although 
sometimes at the expense of equally remarkable 
toxicity. However, a commercial ATMP “hit” is 
still to emerge which could explain why the 
CAR-T cell field is being highly scrutinized by 
clinicians, regulators, and industry after the first 
two marketing authorizations for CAR-T cell 
therapies were granted by FDA in the USA in 
2017 and by EMA in the EU in August 2018. 
These developments carry many regulatory and 
operational uncertainties including the very sus-
tainability of how academic facilities currently 
deliver HSCT, but availability of this new cate-
gory of innovative medicinal products offers new 
hopes to patients. Their therapeutic pathway is 
likely to become increasingly complex 
(Chabannon et  al. 2015) and will require long- 
term follow-up for evidence of sustained clinical 
efficacy and detection of late adverse effects (see 
http://www.ema.europa.eu/ema/index.jsp?curl=p
ages%2Fregulation%2Fgeneral%2Fgeneral_
c o n t e n t _ 0 0 0 6 5 8 . j s p & m i d = W C 0 b 0
1ac0580961211). Academia through continental 

registries such as EBMT will continue to play a 
key role with data and know-how that will be 
very useful not just for researchers but also for 
industry, healthcare regulators, and payers.
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Key Points

• In this chapter, we review the fast- 
evolving regulatory framework that leads 
to the coexistence of two categories of 
hematopoietic cell-based therapeutics.

• Innovative and industry-manufactured 
somatic cell therapy or gene therapy 
medicinal products are now entering the 
field at an accelerating pace and will 
complete or compete with traditional 
HSCT practices in the near future.

• We describe the organizational conse-
quences for academic facilities of this his-
torical shift that brings new opportunities 
to patients and practitioners in the field.
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