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Environmental risk assessment of advanced therapies B %EI 4E3 RETH L TLNST=8
containing genetically modified organisms in the EU JL—ILEN\TNTTEE— LS TUVELY,

FHNEHRLELEFS,

REVIEW ARTICLE

Rhys Whomsley ®@ | Victoria Palmi Reig? | Ana Hidalgo-Simon®

TABLE 1 Authorisation procedures for clinical trials with human medicinal products containing GMOs in EU Member States

Process for authorisation of Clinical Trials

~

LContained use or Deliberate release Contained use only Deliberate release only
fAuthorisation \ ¢ Authorisation of\ g Authorisation A pAuthorisation of '\ p Authorisation  \ gAuthorisation of \ ;A single subm|55|0n\|
: under the : : GMO aspects : : under the : : GMO aspects is : : under the : : GMO aspects is: : procedure under |
I clinical trials 1 1 is required I'l dinicaltrials 11 required priortol I  clinical trials 1 1 required prior tol |  the clinical trials :
: and under : : prior to the : : and under : : the submission : : and under : : the submission : : framework and |
I the GMO : | submissionof 1 I the GMO : I of the clinical : I the GMO : I of the clinical : I under the GMO :
: framework I : the clinical triaI : framework I : trial application | : framework I : trial application : framework I
I arenotlinked I 1  application 11 arenotlinked 'l Il arenotlinked 11 I I NN — 4 Ale
I : : ” _ =| :I : : : I : /ﬂ%ﬁ(»fb”’éﬁﬁﬁ&ﬁ/ Eﬁﬁﬁ%‘%@
I Czechia, Cyprus, Bulgaria Austria®, ICroatia, I Hungary, Romania, I Estonia, N o N _ N
| S A
: Finland, France,= : : : Denmark : : Poland : : Ireland, Latvia, : : Slovakia, : : Germany, I %*RTj /Hjlj: ‘\CJ:O—CJE—)
: Italy, Portugal : : : : : : : I Netherlands, : : Slovenia : I Greece, :
. \
\~ ______ f, \~ ______ 'l \n ______ " \~ ______ f, \~ EDEIE —— f, \~ ______ 'l -S_Wsd_en_ [ ll

*The administration of the product to the clinical trial subject requires an approval under special regulations for gene therapy only.
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Regulations Regarding Living Modified Organisms
(Genetically Modified Organisms)

I Overview

= The Act on the Conservation and Susiainable Lise of Biological Diversity through Regulations on

ensure biodiversity through i . The €. Protocel on Biosafety to the

Convention on Biological Diversity is an international agreement that aims to ensure the safe
handling, transport, and use of living modified erganisms (LMO) resulling from modern

biot: logy that may ad ly affect biological diversity and pose threat to human health. It
came into effect in 2014 as a law to properly operate the Carfagena Profocol on Biosafety to the
el on Biclogical Diversity by impl ing that regulate the use of LMO,

which are similar to g ically modified org MO).

The Cartagena Act |5 a law concerning the use of LMO/GMO and covers the use of LMOIGMO
as medical products in Japan. “Approval” by the compatent ministers (MHLW and Minister of the
Environment) is required when attempting type-1 use (no measures are taken to prevent the
release of LMOVGMO to the environment). In addition, * on” by the i
is required when aftempling type-2 use for industrial purposes (intended for use by preventing the
diffusion of LMO/GMO into the air, water, or soil outside facilities, equipment, and other structures
indicatled in Article 2, Paragraph & of tha Act) . When developing LMO/GMO, such as viral

I Cartagena Act in Product Development

3.5 manth -

l (D549 § < \\ < . 5
>rm m'&. ’)m:m/ ,’w:ﬁm)}m;nm}

The bipen
Emaronmaontal risk assesemont [ERA) L)m

Rtk assessment for thind pany

Investigational New Drug . Commercial Drag
Manufacturingof BV It
) I
Rasearch Usa (MEXT] H Industrial Use (MHLW) \
= L
M T DBmonth T Mnistey of Education, Culture, Sports, Science and Techeclogy
0.24.5) MHLW: Mint2ry of Hoalth, Wolfare and Labour

Industrial Use (MHLW)

Comparison of GMO regulations (Type-1 Use regulation, Gene
therapy)

During - :;: :>
Clinical Trials - BLA

1 GMOLMO may affect
“algnificanthy™

environment
(defined as the 40 CFR 1508.4) 7

e

| Enviroamental Risk Assessment is necessary under the spectfic situation

CTA.Climcal Anal Authonsation Apphcation MAA Marketing Authorisation Application
CTH:Clinical Trial Motification NDA: Mew Drug Application
INDinvestigational New Drug (IND) application BLA: Biologics License Application

I Operational improvement and recent review performance

« The PMDA has set a new consultation menu related to the Cartagena Act. This consultation is

sondistad nrine tn iccinn nf the inatinn frr buna 1 s nr jccinn nf tha

vectors, confirmation with the MHLW regarding type-2 use is required before starting the
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ANNEX IIT A

INFORMATION REQUIRED IN NOTIFICATIONS CONCERNING RELEASES OF GENETICALLY MODIFIED
ORGANISMS OTHER THAN HIGHER PLANTS

I.  GENERAL INFORMATION
A, Name and address of the notifier (company or institute)
B. Name, qualifications and experience of the responsible scientist(s)

C. Title of the project

Il INFORMATION RELATING TO THE GMO

A. Characteristics of (a) the donor, (b) the recipient or (c) (where appropriate) parental organism(s):
1. scientific name,
2. taxonomy,
3. other names (usual name, strain name, etc.),
4, phenotypic and genetic markers,
5. degree of relatedness between donor and recipient or between parental organisms,
6. description of identification and detection techniques,
7. sensitivity, reliability (in quantitative terms) and specificity of detection and identification techniques,

8. description of the geographic distribution and of the natural habitat of the organism including information
on natural predators, preys, parasites and competitors, symbionts and hosts,

9. organisms with which transfer of genetic material is known to occur under natural conditions,

10. verification of the genetic stability of the organisms and factors affecting it,
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INFORMATION RELATING TO THE CONDITIONS OF RELEASE AND THE RECEIVING ENVIRONMENT

A. Information on the release
1. description of the proposed deliberate release, including the purpose(s) and foreseen products,

2. foreseen dates of the release and time planning of the experiment including frequency and duration of
releases,

3. preparation of the site previous to the release,

4. size of the site,

5. method(s) to be used for the release,

6. quantities of GMOs to be released,

7. disturbance on the site (type and method of cultivation, mining, irrigation, or other activities),
8. worker protection measures taken during the release,

9. post-release treatment of the site,

10. techniques foreseen for elimination or inactivation of the GMOs at the end of the experiment,

11. information on, and results of, previous releases of the GMOs, especially at different scales and in different
ecosystems.

B. Information on the environment (both on the site and in the wider environment):

1. geographical location and grid reference of the site(s) (in case of notifications under part C the site(s) of
release will be the foreseen areas of use of the product),

2. physical or biological proximity to humans and other significant biota,

3. proximity to significant biotopes, protected areas, or drinking water supplies,
4. climatic characteristics of the region(s) likely to be affected,

5. geographical, geological and pedological characteristics,

6. flora and fauna, including crops, livestock and migratory species,

7. description of target and non-target ecosystems likely to be affected,
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IC I{ INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL

REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

Final Concept Paper
MG6: Guideline on Virus and Gene Therapy Vector Shedding and Transmission
dated 26 August 2009
Endorsed by the Steering Cominittee on 18 September 2009

Type of Harmonisation Action Proposed

This concept paper sets out a proposal for a harmonized ICH guideline on Virus and Gene Therapy
Vector Shedding and Transmission. The purpose of the proposed guideline will be to provide
recommendations to industry and regulators on non-clinical, and clinical studies and guidance on
use of analytical assays for the detection and characterisation of shed virus. It is intended that this

guideline will also provide recommendations on how to use and interpret non-clinical data in order

to determine whether or not virus and gene therapy vector shedding studies are necessary. The
assessment of shedding can be utilized to estimate the likelihood of transmission of virus and gene
therapy vectors to third parties, such as healthcare workers and family members.

Ra MDOTICHME6(FRERE)IZHE T
af B FoRRAEMOBHEABROAFS10H |,
M RSN TV, BEICELLE T, o

extensive mlormaton that will 1mprove harmonisation between (he regions, help mdusty and
regulators avoid unnecessary and/or uninformative studies and result in more efficient and cost-
effective development of virus and vector shedding and transmission studies.

Statement of the Perceived Problem

This topic is important because gene therapy clinical research has become global. Most vectors are
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ICH Considerations
ICH F.f#
General Principles to Address Virus and Vector Shedding
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Design and Analysis of Shedding
Studies for Virus or Bacteria-Based
Gene Therapy and Oncolytic Products

ICH MM EEIZELEN 2122 eI B,
KEIFHEBOAARSAEFHE,
(FO—NILERT 5835

Guidance for Industry

Additional copies of this guidance are available from the Office of Communication, Qutreach
and Development (OCOD), 10903 New Hampshire Ave., Bldg. 71, Rm. 3128, Silver Spring.
MD 20993-0002, or by calling 1-800-835-4709 or 240-402-8010, or email ocod@fda.hhs.gov. or
from the Internet at

http://www.fda.gov/Biologics BloodVaceines/GuidanceComplianceRegulatoryInformation/Guida
nces/default.htm.

For questions on the content of this guidance, contact OCOD at the phone numbers or email
address listed above.

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Biologics Evaluation and Research

ICHREZTIHEHRN T+ ERRLBERIE
FDADAARSA UG EFTSELTHIE,

August 2015
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IV.  WHY COLLECT SHEDDING DATA DURING PRODUCT DEVELOPMENT?

Shedding studies should be conducted for each VBGT or oncolytic product to provide
. . information about the likelihood of transmission to untreated individuals because historical data
DeSlgn and AnalySlS alone may not be predictive of the shedding profile. Shedding data can be used to evaluate
T i measures to prevent transmission. Shedding data collected during product development should
Studies for Virus or k provide a clear and comprehensive understanding of the shedding profile of VBGT or oncolytic
Gene Therapy and On¢ products in the target patient population(s). Note that it may be appropriate to describe these
data in the package msert for an approved Biologics License Application (BLA).

Guidance for I To inform the design of human shedding studies, shedding data may be collected in animals
following administration of the VBGT or oncolytic product. These data can help estimate the
likelihood and potential shedding profile in humans, paltlLulaI ly When thele 1s concern about

transmission to untreated individuals. However, suc — —

studies for several reasons. For example, a VBGT or B. Study Design

human-specific strain; therefore, animals may not adq

humans. Similarly, various animal species/models m The plan to collect shedding data in clinical studies can be based on prior clinical
factors. such as differences in the immune status at th experience with the same or similar product, but when there is no such experience, as in

the case of first-in-human VBGT or oncolytic products, the shedding profile generated in
animals can be informative. We recommend that sponsors prospectively design and
incorporate the sampling plan i the clinical study to collect shedding data.

Additional copies of this guidance are available from the may contribute to the pOtential for ShEdding in humat
and Development (OCOD), 10903 New Hampshire Ave., 1Q ] ~
MD 20993-0002, or by calling 1-800-835-4709 or 240-4 this guldan(.e).
from the Internet at
http://www.fda.gov/BiologicsBloodVaceines/GuidanceComplianceRegulatoryvInformation/Guida
nces/default.htm.

There are four critical choices in the design of a sampling plan:

For questions on the content of this guidance, contact OCOD at the phone numbers or email .

Frequency of sample collection;
address listed above. | ¥ amp

e Duration of sample collection;
s Type(s) of samples collected; and
s Storage conditions for types of samples collected.

However, there are many aspects that can influence these choices, as described earlier in

section VL of this guidance and further elaborated below.
U.S. Department of Health and Human Services s : = ‘

Food and Drug Administration
Center for Biologics Evaluation and Research e Frequency of sample collection: Shedding is most likely to occur in the period
cugnsE AL immediately following product administration, irrespective of replication
competence of the VBGT or oncolytic product. A second peak of shedding may
be noted in the davs/weeks after administration of a replication competent product
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