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Introduction

* No guideline / guidance specific to gPCR pre- and
within-study validation to support cell and gene therapy
compound development.

* Numerous guidelines / guidances / recommendations
on the conduct of the studies supporting these new
therapeutics and on the parameters to be assessed.
-> Qverall study aims must guide the bioanalytical
strategy
-> selection of the most meaningful assay to answer
the question addressed by the study

-> determination of the most appropriate validation
level
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The regulatory landscape (1)

Guidance for Industry

Gooe Therapy Clintcal Triah
Observing Sabjects for Delayod
Adverse Lvemy

Nov-2006

FDA Guidance for
Industry Nov2006 Gene
Therapy Clinical Trials
Observing Subijects for
Delayed Adverse Events
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Guidance for Industry

Preclinical Avessment of
lavestigational Cellular and Gene
Therapy Producty

Nov-2013
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Preclinical Assessment of
Investigational Cellular and
Gene Therapy Products;
Guidance for Industry FDA-
Nov2013

Design and Analyvsbs of Shedding
Studies for Viess or Bacteris - Based
Gene Therapy and Ouncolytic Products

Guidance for Induvtry

Aug-2015
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Design and Analysis of
Shedding studies for virus or
bacteria-based GT 2015.pdf

EMA, 2018

Revison of the 2001 "Naote for
Guidance an the Qualty,
Frecinical and Clinkcal aspects of
gene tranafer madcinal products”

Guideline on the quality,
non-clinical&clinical aspects
of GT medicinal products




The regulatory landscape (2) - six draft
FDA guidances released in summer 2018

Human Gene Therapy for Hemophilia

Human Gene Therapy For Rare Diseases

Human Gene Therapy for Retinal Disorders

Long Term Follow-Up after administration of GT products

CMC Information for Human Gene Therapy IND Applications

Testing Gene Therapy Products for Replication Competent Retrovirus
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Others

* |CH Considerations: General principles to address Viral and
Vector Shedding (June 2009)

* Non-HA guidelines for the minimum information for the
scientific publication of PCR experiments

— The MIQE Guideline: Minimum information for publication
of quantitative real-time PCR experiments (2009)

— Guidelines for Minimum Information for Publication of
Quantitative Digital PCR Experiments (2013)

* Opinion papers (2018)
— Expectations for BD Assessments for GT

— Cell and Gene Therapies: European View on Challenges
In Translation and How to Address Them
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IV.

FDA guidance for industry (2006): Gene
Therapy Clinical Trials - Observing
Subjects for Delayed Adverse Events

PRECLINICAL DATA USED FOR ASSESSMENT OF DELAYED RISKS IN

GENE THERAPY CLINICAL TRIALS....ceoeeeeeeeeeeeee e e seesssaessse e snesna e s s nensnnnnns 6

Al Criteria to Assess Potential Delayed Risks of Gene Therapy ......ccccoeveecneennns 6

B. Considerations for Preclinical Study Design to Assess Vector Biodistribution
EE D0 o 1 1L S 10
1. Anmmal Study Destgn .. 10
2. Tissue Collection and Analysis....................___ .. 11
3. Other Constderations ... 11

Use a quantitative, sensitive PCR assay to analyze the samples for vector
sequences. You should submut data to your IND to demonstrate that your
assay methodology 1s capable of specifically detecting vector sequence in both
animal and human tissues. We recognize that PCR technology 1s constantly
changing. and encourage you to discuss the assay methology with us before
mitiating sample analysis. Current recommendations include the following:

— The assay should have a demonstrated limit of quantitation of <30 copies
of vector/1 |1g genomuc DNA| so that your assay can detect this limit with
95% confidence.

— Use a mmimum of three samples per tissue. One sample of each tissue
should include a spike of control DNA. including a known amount of the
vector sequences, 1n order to assess the adequacy of the PCR assay
reaction. The spike control will determine the specified PCR assay
sensitivity.

— Provide a rationale for the number of replicates for testing per tissue,

PKS BA taking into account the size of the sample relative to the tissue you are
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ICH considerations in virus and
vector shedding (2009)

« Polymerase chain reaction (PCR) and infectivity are the two
assays typically used for the detection of shed virus / vector.
« Assays should be:

Specific,
sensitive and
reproducible

In place for

Suitably qualified shedding studies

Preferably Assessed for
. .m_cmz;mh,\.m . interference from
o aid in quantifying the : .
probability of the U_O_OO_Om_

transmission) mmg_u_m matrix
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Biodistribution Studies

Mentioned in numerous guidances from FDA and EMA

Most extensive details can be found in the FDA Guidance “Long Term
Follow-Up After Administration of Human Gene Therapy Products
(FDA, draft July 2018)” which is an update to the 2006 guidance

FDA proposes that the following panel of tissues are evaluated, at a
minimum:
— Blood, injection site(s), gonads, brain, liver, kidneys, lung, heart, and spleen.

— Consider other tissues for evaluation, depending on the product, vector type and
tropism, and transgene(s), as well as the route of administration (e.g., draining
lymph nodes and contralateral sites for subcutaneous/intramuscular _Emoﬁ_o:

bone marrow, eyes, etc.).

— The limited set of tissues doesn’t help identify which tissues to analyze in the Tox
study

EMA seems to imply that a far larger list of tissues is required
(guidance refers to a guidance on repeated dose toxicology studies)

-> PCR / Imaging techniques
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Shedding

e Shedding is the dissemination of the virus / vector
through secretions and/or excreta of the patient. It
should not be confused with biodistribution

— Biodistribution is the D in ADME
— Shedding is the E in ADME
* Performed to understand the potential risk associated

with transmission to third parties and the potential risk
to the environment.

-> PCR / infectivity assays
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Examples of studies involving qPCR
assessments submitted to HAs

* Preclinical gPCR assay -> IND package
— Rat biodistribution study

— Cyno Tox study
McLachlan et al., (2018)

* Clinical gPCR assay -> BLA and MAA packages

Exposure to therapeutic DNA construct was assessed In
blood by gPCR
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ﬁ.m_w_u — Focus Workshop: New

Validated parameters |20 e o |

Lower limit of quantification \
(Xele) Use of automated DNA

extraction

Linearit
y Superiority over manual extraction
established in previous projects

Range
Reproducibility and efficiency was validated
in all tissues / biofluids collected in the
studies

Precision
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Influence of the collection method (e.g. wet
vs. dry swabs) on DNA extraction efficiency \
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Take-home message

Importance of the context, of the question addressed by
the study and of the drug nature

In the era of personalized medicine and therapies, we
have to evolve to

PERSONALIZED
BIOANALYTICS
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