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ABSTRACT

Clinical trials (CTs) with investigational medicinal products (IMPs) that contain or consist of genetically modified organism(s) (GMO-IMPs) have

significantly increased in Europe over the past few years.

Initiation of such CTs should comply with both CT and GMO regulatory frameworks and requires applications to various competent
authorities (CAs). Coordinating these submissions, considering the heterogeneity of national GMO requirements, as well as selecting sites, are
part of the numerous challenges faced by sponsors when seeking authorisation for the use of GMO-IMPs within CTs.

In this article, an overview is provided on the articulation between CAs involved under each framework in a selection of EU countries, as well
as on new challenges inherent in the new EU CT Regulation (No 536/2014) on the CTs involving GMO-IMPs.

In addition, the recently published EU harmonised GMO requirements, and national considerations for compiling a biosafety dossier in the

frame of CTs are discussed.

Finally, an insight is given on the implementation of the GMO regulatory framework at clinical sites.

Introduction

With the growing number of clinical trials involving advanced therapy
medicinal products (ATMPs), and in particular those that contain or consist
of genetically modified organisms investigational medicinal products (GMO-
IMPs) in recent years, a need to streamline the review and authorisation
processes of GMO-IMPs in the frame of clinical trial applications (CTAs) has
been identified.?

Indeed, one of the main concerns, in addition to the review timelines
and heterogeneity of processes among EU countries, is that the EU
legislationrelevantto the use of GMOs was established initially with regard
to genetically modified plants with a goal to protect food consumers and
crops from contamination. Hence, GMO regulation and requirements are
not specific to medicinal products used in the frame of clinical trials.’
Following the multi-stakeholder ATMPs expert meeting,® an action plan
has been launched,* which resulted in the publication, in October 2018,
of EU-wide harmonised requirements for GMO-IMPs review procedures.

The authorisation of clinical trials (CTs) is currently governed by the
EU CTs Directive (2001/20/EC)°> and eventually by the EU Clinical Trials
Regulation (No 536/2014).° Neither these EU texts nor national legislations
governing CTs specifically address environmental aspects.

Therefore, CTs with GMO-IMPs must also comply with applicable
requirements under the GMO legislative and regulatory frameworks.
Specifically, the conduct of CTs is regulated either by Directive 2001/18/
EC” on the deliberate release (DR) into the environment of GMOs, or by
Directive 2009/41/EC® on the contained use (CU) of genetically modified
micro-organisms. The DR of GMOs into the environment is defined as: “Any
intentional introduction into the environment of a GMO or a combination of
GMOs for which no specific containment measures are used to limit their
contact with and to provide a high level of safety for the general population

and the environment.”” On the contrary, the CU is defined as any activity using
GMO(s) (such as storage, transport, product administration) in which “specific
containment measures are used to limit their contact with, and to provide a
high level of safety for, the general population and the environment.”® A CT
can therefore be conducted under one of these two frameworks, depending
on the national regulations and on the type of GMO-IMP.

Usually the competent authority (CA) in charge of the evaluation of GMO
aspects (GMO framework) is different from the one evaluating the CTA (CT
framework), except in some countries where the CA review encompasses
both the GMO aspects and the CTA as a single application. Coordination of
these two submissions is one of the challenges of getting an authorisation
fora CT with GMO-IMPs in the EU.

Regulatory considerations: current CTA and GMO
processes in EU for CTs

To conduct a CT with GMO-IMP(s) in Europe, approval and authorisation
must be obtained from different entities: a clinical trial authorisation from
the national CA and a positive opinion from ethics committee(s) (ECs) are
compulsory (CT framework). In addition, an authorisation/consent to use
the GMO-IMP is usually required from the relevant national authority (GMO
framework).

Because GMO assessment falls under the member states (MS)
responsibilities and, hence, national regulations, the procedure of such
applications is not harmonised among EU countries. The GMO procedure
may be either coordinated by a unique stakeholder; be part of the CTA; be
requested prior to the CTA assessment; or be submitted in parallel to the CTA.

In Germany, the Paul-Ehrlich-Institut (PEI) is managing both GMO and CTA
evaluations, while in other countries (such as Italy, Spain, the Netherlands,
the UK, and France) both assessments are made in parallel or sequentially, by
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Integration of the GMO authorisation application within the clinical trial
authorisation process
Directive EU 2001/20/EC timelines
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**Regulation (EU) 536/2014 does not cover GMO evaluation
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different entities. Figure 1 provides an overview of the integration of the GMO
assessment in the global CTA process in a selection of European countries.
As shown, for some countries, review timelines for the GMO aspects can vary
depending on the biosafety level (BSL) and the risk that its use may present
to the environment. The higher the BSL, the longer the evaluation. However,
some countries, such as Spain, will conduct an abbreviated review if the
product has already been evaluated in the frame of other CT(s).

Furthermore, the evaluation of the CTA by the ECs should be considered
(Figure 1). In a similar fashion to CAs, evaluation timelines by ECs are
regulated at a country level and can be extended for CTs involving GMO-
IMPs compared with CTs with non-ATMPs. Such as in the Netherlands,
where review timelines can be extended by 30 days, hence bringing them
up to 9o days for medical research with GMO-IMPs.

Concerning the situation of the UK following Brexit, it does apply the EU
CT regulation 2001/20/EC during negotiations, but discussion outcomes
remain uncertain in terms of CTA management.

Since the EU regulation governing the authorisation of CTs does not
cover the environmental aspects, there is no anticipated impact of the
implementation of Regulation (EU) No 536/20146 on clinical trials with GMO-
IMPs except for extended review timelines of the application (as it is already
the case, see Figure 1). However, for countries that have implemented a
single submission procedure aiming to obtain authorisation to use the
GMO and the CT in the same decision (such as in Germany), the regulation
may have an impact as the GMO’s related documentation required as per
the GMO regulatory framework might no longer be part of the CTA dossier.
Practical implications in those countries are not yet known.

Application of the GMO framework to medicinal
products in the EU in the frame of CTs: harmonised
requirements

GMO-IMPs cover a wide range of products, such as human cells transduced
exvivo with lentiviral or retroviral vectors, as well as IMPs that contain or consist
of adeno-associated virus (AAV) vectors, which are used in gene therapy CTs.

A need has been identified for EU guidance on the application of the

GMO framework to different types of GMO-IMPs, aiming to facilitate the
conduct of CTs, considering specific characteristics of the concerned IMPs
and risks to public health and the environment. The European Commission
services, together with the CAs of the member states responsible for the
implementation of the GMO legislation, have published a set of harmonised
documents? for GMO submissions in the frame of CTs, which are based on
learning experiences on various types of GMO-IMPs:
® Good practice documents These provide guidance on the
implementation of the regulatory requirements under the GMO (DR
and/or CU) framework applicable to the conduct of CTs with IMPs that
contain or consist of:

— Human cells genetically modified by means of retro/lentiviral
vectors The applicant can demonstrate that there is no or
negligible risk of formation of replication competent virus, and the
finished product is free of residual infectious viral vector particles.

It is considered that the conduct of CTs with GMO-IMPs covered
by the scope of this document entails no risks to public health or
the environment, therefore applicants may refer to the specific
environmental risk assessment (ERA) provided in this document.

— Adeno-associated viral vectors A specific ERA is also included that
may be applicable if the applicant demonstrates absence of formation
of replication competent virus and that the transgene is not harmful.

® Common application forms These implement requirements of

Directive 2009/41/EC® or of Directive 2001/18/EC,” as adapted to the

specific characteristics of:

@

— Human cells genetically modified by means of retro/lentiviral
vectors

— IMPs that contain or consist of viral vectors This document also
contains an ERA to be completed by the applicant for submission
under DR framework.

— IMPs that contain or consist of AAV vectors

— Authorised medicinal products Under specific conditions as
outlined in the Q&A document,' the GMO framework does not apply
to GMO-IMPs that have been granted a marketing authorisation (MA).
Any use of the product in accordance with the summary of product
characteristics (SmPC) and the ERA is therefore exempted from the
GMO framework. However, particular use of authorised GMO-IMPs in
a CT outside the terms of the SmPC may involve environmental risks
that have not been addressed during the MA procedure and may
therefore require new assessment under the GMO framework.

The above documents have been endorsed by several national CAs in the
EU, but not all of them as of today. The good practice document can be used
in conjunction with the applicable common application form, specifically
developed for these types of GMO-IMPs, to seek authorisation.

Furthermore, for applications under the DR framework, a summary
notification information format (SNIF) template, published on the Council
Decision 2002/813/EC and pursuant to article 11 of Directive 2001/18/EC;
must be also part of the dossier. It will be used by the MS for transfer of
summarised information regarding the DR notifications to the European
Commission for the GMO register."

No common application form or guidance to facilitate the conduct of
CT with other types of GMO-IMPs, such as IMPs that contains genetically
modified bacteria, have been published. However, some countries (such
as the Netherlands'?) require applicants to use national application forms
in such a case. Otherwise, without national guidance, the declaration/
authorisation to the GMO CA shall include a technical dossier and a risk
assessment as detailed in each Directive:
® CU framework Annex Il of Directive 2009/41/EC8 details elements

to assess as regards the risks that the use of the GMO may present

to human health and to the environment, that will result in the

classification and assignment of the containment/biosafety levels.

Annex V provides requirements for assembling a technical dossier

depending on the classification of the product.
® DR framework Annex IlIA and Annex Il of Directive 2001/18/EC”

provide the required information regarding the technical dossier and

the ERA. ASNIF is also required as part of the GMO application.

Information disclosure

Although the technical part of the GMO dossier can be harmonised
using recently published EU common templates, other administrative
and technical form(s) and/or specific documents intended for the public
are part of the national requirements for compiling a biosafety dossier.
Language requirements are also to be considered when preparing local
applications, as several countries require some documents to be submitted
in local languages, especially when intended for public consultation.

As per the DR framework, information on CTs with GMO-IMPs and SNIF
will be published on the GMO register at the Joint Research Centre (JRC) of
the EU Commission'" once the CT has been authorised in each concerned
EU country. Publication is the responsibility of CAs and the applicant should
ensure that the SNIF does not contain any confidential information not
suitable for publication.

When submitted under the DR framework, the general description of the
GMO(s), the notifier (usually the research responsible person), purpose and
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TABLE1
Overview of information published by competent authorities in some EU countries

EU member Classification . h . . n
Published information ic con ion
state (DR(*)/ CU(**)) ublished information/public consultatio
Germany DR only The SNIF is published in English on the EU GMO register' after the clinical trial has been authorised

No public consultation for Class | product (in France, a GMO-IMP is usually considered as a Class |

France Mainly CU product when administered at a clinical site)
Public consultation for one month only for Class 3/Class 4 products
For CU: Public consultation for a Class 4 premise notification. For all classes, premise authorisation is
published on the institutional site

Italy CUorDR For DR: Public consultation for 30 days (ERA, SNIF and any new information on risks to human, animal
and environmental health available to the public). Final decision and SNIF (in Italian) published on the
Italian biosafety clearing house portal™
A draft decision from the competent authority and the public part of the application available for public
consultation for a period of six weeks

the Netherlands DR only ® Final decision of the competent authority published on the internet (GMO Office’s website) and in
national/regional daily newspapers for final consultation for a period of six weeks
® Public part of the application and decision available on the GMO office database'
@ Public consultation for 30 days (publication of the SNIF in Spanish)

Spain DR only ® Risk assessment report, authorisation resolutions, and general information on notifications made

available (in Spanish) on the Ministry for ecological Transition’s website and on a GMO public registry™

(*) DR: for assessment that falls under the deliberate release framework, there is usually public consultation with specific documents from the assessment dossier being published by national

competent authorities

(**) CU: for assessment that falls under the contained use framework, there is usually no public consultation for GMO-IMPs with negligible or low risk category (ie, Class 1/Class 2)

location of the release, intended uses, methods and plans for monitoring
and for emergency response, as well as the risk assessment, will always be
made public. Similarly, the location of use, the class of CU and containment
measures, the evaluation of foreseeable effects on human health and the
environment will not be kept confidential when submitted under the CU
framework. However, any confidential information notified or exchanged
will not be made publicly available,”® but the sponsor shall indicate what
is considered intellectual property and therefore should be treated as
confidential information. Such information will be provided in an annex
when using EU common application forms, with a rationale and a summary
that can be made public.

In accordance with EU Directives and based on national procedures,
information dedicated to public consultation and/or published when
authorisation to use the GMO is granted by GMO CAs may vary as illustrated
in Table 1 above.

Operational considerations: impact of national GMO

requirements on sites

An overview of national regulatory requirements regarding GMO-IMP(s) for
EU countries has been published on the European Commission’s website,6
summarising national transposition of the GMO directives. This overview
has also been published recently in Regulatory Rapporteur.)” Although
many EU countries endorsed recently published EU common application
forms and good practice documents, as detailed above, additional country-
specific requirements should still be considered.

Regardless of the applicable regulatory framework, the GMO-IMPs
must be classified in relation to risks they present to human health and
the environment. Such a classification should be in line with international
practice and based on a risk assessment. The BSL determined for a product
(from level I to IV)®'8 will impact, among others, the submission procedure
in some countries, national expectations and the level of details to provide
for risks assessment.

For countries falling under the CU framework® (France and ltaly, for
instance), agreement from the GMO CAs is required. To this end, evidence

must be provided to demonstrate that containment is achieved using
good work practices, training, relevant equipment and specific facilities. In
addition to these “general principles”, containment and other protective
measures in line with the BSL will have to be implemented and evidence
provided. It is important to note that if the proposed containment measures
are considered too light to ensure the protection of the environment and
that the sites are unable to adhere to the confinement requirements, the
conduct of the clinical trial will fall under DR in those countries (Figure 1).

For countries that rather regulate the use of GMO-IMP in a CT under the DR
framework” (such as Germany, Spain and the Netherlands), the notifier shall
demonstrate that the risk for human health and the environment is the lowest
and that procedures are in place to avoid the product’s dissemination, in line
with the BSL. The user is thus expected to carry out a risk assessment for the
environment, detailing how the product will interact with the environment,
and to provide information on control, waste treatment, and emergency
response plan. The level of details expected in the risk assessment will
depend on the GMO-IMP characteristics, BSL and level of risk its use may
present in a CT. Based on this assessment, clinical sites must implement
procedures and hold necessary equipment to conduct the study.

Since the site where the GMO-IMP will be used has a pivotal role in the
procedure, the person responsible for the research is usually the default
applicant for GMO submissions. The person responsible for the research
may vary according to the location of the GMO-IMP manipulation and the
country: it can be the principal investigator, the pharmacist, the head of
laboratories, etc. For instance, in the Netherlands, the clinical site must
appoint an environment safety officer responsible for supervising the
products used at the site and for coordinating and proceeding with the
GMO application to the relevant authority.

In addition to the general description of the premises (clinical site,
laboratories, etc) and the characteristics of the product(s) (constructs,
vectors used), the technical dossier must also contain general information
such as training and qualifications of the persons responsible for
supervision and safety of GMO-IMP-related activities.

In light of the above, the site selection process should include the review
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. ; . . . approximation of the laws, regulations and administrative provisions of the member states
of these aspects in addition to the verification of clinical qualifications, as relating to the implementation of good clinical practice in the conduct of clinical trials on

this will be assessed b\/ GMO authorities. medicinal products for human use. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:02001L0020-20090807&from=EN (accessed 12 March 2020).
6. Regulation (EU) No 536/2014 of the European Parliament and of the council of 16 April 2014

Conclusion on clinical trials on medicinal products for human use, and repealing Directive 2001/20/EC.
Many efforts are being made at EU and national levels to streamline Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02014R0536-
201405278&from=EN (accessed 12 March 2020).
evaluation and authorisation procedures with regard to the use of GMO- 7. Directive 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on
IMPs in the frame of CTs. Particularly, harmonised requirements under the deliberate release into the environment of genetically modified organisms and repealing
. Council Directive 90/220/EEC. Available at: https://eur-lex.europa.eu/legal-content/EN/TXT/
the GMO regulatory framework for certain types of products have been PDF/?uri=CELEX:02001L0018-20190726&from=EN (accessed 12 March 2020).

recently endorsed by several EU countries, showing willingness to redefine 8. Directive 2009/41/EC of the European Parliament and of the Council of 6 May 2009 on the

. . . contained use of genetically modified micro-organisms. Available at: https://eur-lex.europa.eu/
relevance of information prowded to CAs on those prOdUCtS' However, legal-content/EN/TXT/PDF/?uri=CELEX:32009L0041&from=EN (accessed 12 March 2020).

country-speciﬁc requirements still prevail and should be fulfilled by sites/ 9. European Commission. Advanced therapies — GMO requirements for investigational products.

sponsor, even when leading to submission of redundant information ﬁ\/\l/aa:i?bzlzjg)https://ec,europa.eu/health/human-use/advanced-theraples,en (accessed 12

in some countries. In parallel, implementation of the new CT regulation, 10. European Commission. Advanced therapies — GMO requirements for investigational products.
although providing further transparency and homogenisation for CT Frequently asked questions. Available at: https://ec.europa.eu/health/sites/health/files/files/
L . advtherapies/docs/gmcells_ga_en.pdf (accessed 12 March 2020).

authorisation prOCEdureS’ does not encompass GMO aspects. With the 11. European Commission. GMO register. Available at: https://gmoinfo.jrc.ec.europa.eu/gmo_

growing number of CTs involving GMO-IMPs, further discussion between browse.aspx (accessed 12 March 2020).

the different stakeholders would be beneficial to ease coordination 12. GeneThgrapy Office. Applv|cat.|0n form — bacter\a Available at: https://www.loketgentherapie.nl/
en/application-form/application-forms/bacteria (accessed 12 March 2020).

between CTA and GMO CAs and to lighten authorisation processes. m 13. Ministry of the environment, section ltalian Biosafety Clearing House. Public information —
authorisation for the deliberate release into the environment of GMOs for any purpose other than
placing on the market in Italy. Available at: http://bch.minambiente.it/ (accessed 12 March 2020).
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