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Why is Comparability Necessary?
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• Regulatory requirement 

o Must be performed for any manufacturing change to DS and / or DP before, 
during and after clinical development

o In a phase-appropriate manner

• Aims for demonstrating comparability:

o To ensure the changes do not adversely impact on product quality, safety 
and efficacy

o Patient safety
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Regulatory Landscape
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• The guidance available to gene therapy product developers for comparability 
assessments has expanded:

o ICH Q5E remains the basis for designing comparability assessments

o ICH Q5E can be used in combination with the EMA Q&A on comparability considerations for 
ATMPS when planning comparability assessments

o Other Agencies have also provided guidance on comparability assessment 

⁃ The regulatory requirements comparability appear consistent across the different regions and focus on 
developing an understanding of whether changes have an impact on the product quality and if this could 
have an impact on clinical safety and efficacy. 

⁃ However, how the guidances are implemented may be inconsistent across regions. 

⁃ There may also be an issue with less experienced agencies accepting alternative approaches, leading to 
challenges in global approval. 

• Overall, the general principles of ICH Q5E can be applied to AAV-based gene therapy 
products and a step-wise approach for the comparability assessment is recommended.
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Challenges
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One small change can expand to 
a large effect

1767822

Many small changes can lead to 
a very complicated effect

IS24019

http://www.fotosearch.com/comp/DSN/DSN104/1767822.jpg
http://www.fotosearch.com/comp/IGS/IGS169/IS24019.jpg
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Challenge the Perception
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Product

Process

➢ Improving the understanding of the product could manage this link 

between the product and the process

➢ Process development for gene therapy products may be perceived 

to represent an additional challenge
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Learnings from Monoclonal Antibody Experience
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mAb Experience AAV Experience

Risk-based approach

Well characterized

Understood CQAs

Known structure-activity relationships

Well developed analytical toolkit

Well developed potency assays

Stability profile

Forced degradation profile

Additional in vitro toolkit

Bridging nonclinical study requirements

Clinical experience
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Components of a Robust Comparability Strategy
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Sufficient knowledge / 
capability to understand 

the impact of any process 
change to the quality 

attributes on product safety 
or efficacy 

Well defined and 
understood process / 

CQAs

Extensive panel of well-
controlled, robust and 
sensitive methods and 

orthogonal characterisation 
assays

Methods capable of 
detecting small changes in 
CQAs, including potency 

matrix testing

Material from multiple pre 
& post change batches 

(including clinical batches)

Acceptance criteria defined 
from statistical analysis of 

multiple pre change 
batches, including clinical 

lots

Integrate and evaluate 
data from different sources 
(DS, DP, intermediates, in-
process controls, PV data, 

stability)

Changes later in 
development will require a 

more comprehensive 
comparability strategy

Robust comparability 
protocol
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Comparability Protocols
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➢Design a comparability strategy capable of detecting changes in 

product quality

Evaluation of the process changes to determine how risks can 
be mitigated

Analytical considerations

Testing strategy

Acceptance criteria
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Evaluation of Manufacturing Changes

• Identify and describe all manufacturing 
changes

Identify and 
describe

• Evaluate each change for the potential impact 
on product propertiesEvaluate

• Utilize risk-based approachRBA

• Define the CQAs and design the development 
strategyDesign

10
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Analytical Considerations
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Is the method well-controlled?

What is the qualification / validation status of the method?

What is the variability of the method? 

Can the method detect small changes in the product quality attributes?

Can appropriate comparability acceptance criteria be assigned?

Has the method changed during product development?

Has appropriate method bridging been conducted where there have been changes?

Are retain samples available for comparability assessments?
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Testing Strategy
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Assess process steps most appropriate to detect a change

Compare process and product

In-process, batch release, extended characterisation, stability

Biological activity is an important component of the testing strategy 

Define an appropriate number of representative pre- and post-change batches

Side-by-side testing is the preferred strategy
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Acceptance Criteria

Post change product to be highly similar, not identical

Determine how to define ‘highly similar’ and defining the “similarity condition”?

Clinical batch release specifications are generally not considered adequate 

Acceptance criteria set using multiple batches and appropriate statistical analysis

Assess any trends within the acceptance criteria 

13
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Assessing Stability for Comparability
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Stability may be required (DS and DP)

• AAVs are remarkably stable

• Time to perform study

Stability at intended storage may not be sufficient / practical

• Quicker and may be more sensitive to detect product change

• Requires prior identification of degradation pathways 

• Methods to be stability indicating, sensitive and quantitative

• Study conditions to be defined

Stress stability can be beneficial  
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Consider Everything, Ignore Nothing

Process Description

Process Qualification / Validation

Robustness

Consistency

Characterisation & Analytical Testing

Stability Testing

Batch Data

Characterisation

Process Description

Robustness

Consistency

Stability Testing

Batch Data

Characterisation

Process Development Process Development

PRE-CHANGE PROCESS POST-CHANGE PROCESS

Comparability Assessment

15
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Challenges for a Successful Comparability Study

Process and analytical 
understanding 

improving but still 
limited 

Suitable panel of 
qualified/validated, 
sensitive analytical 

methods may not be 
available

CQAs may not be 
identified early in 

clinical development

Potency assays may 
not be available to 

assess all parts of the 
biological activity

Testing methods may 
have changed – 

changes should be 
well-controlled and 

suitably bridged

Limited number of 
batches used in 

development and in 
the clinic

Sufficient batches to 
set acceptance criteria 

using appropriate 
statistical tools

Limited material to 
allow sufficient 

reserve samples to 
support comparability

Stability of reserve 
samples 

Need for DS and DP 
stability data to 

support changes 

Changes may be 
introduced after 
pivotal dosing 

completed

Existing knowledge 
may not be sufficiently 

predictive to ensure 
that differences in 

quality attributes have 
no adverse impact 

upon safety or efficacy 

16
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Outcome of Comparability Assessment

Pre and post change product highly similar

Appear similar but methods may not be capable 
of detecting differences 

Appear similar but some differences are 
observed

Significant differences

17
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Requirement for Nonclinical / Clinical Studies

‘If a manufacturer can provide assurance of comparability through analytical studies alone, 
nonclinical or clinical studies with the post change product are not warranted’ (ICH Q5E)

Assess the use of in vitro and in vivo nonclinical studies to augment the analytical assessment

Due to the complex nature of GT products, diverse MOA, limited process understanding, 
material availability and analytical limitations, it is possible clinical studies will be required

Regulators are requesting clinical experience or inclusion of post change material in pivotal 
study for changes made late in development 

Additional / unexpected requirement for nonclinical and / or clinical studies can have a big 
impact on program timelines / budgets / logistics

Important consideration when planning manufacturing changes

18
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Regulatory Precedents

Reviews of approved ATMPs highlight comparability questions were 
raised during assessment for the majority of approved products

Use regulatory intelligence and precedents to help develop strategy 

Gain prospective acceptance of the comparability strategy by seeking 
advice from the regulators

19
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Luxturna Review
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EMA: FDA:

• EMA review findings:

o Comparability of the proposed commercial FP with the 

clinically qualified material was of concern and 

underpinned a large number of the issues raised.

o However, the comparability evaluation did demonstrate 

that the active substance and drug product produced at 

Spark is comparable to the material used in the Phase 

III pivotal clinical study in a 1:1 comparison. The 

evaluation consisted of a combination of analytical 

release testing and side-by-side testing. 

• FDA review findings:

o DS comparability under a prospective protocol. 

o Comparability is 1 clinical + 1 PPQ. 1 Engineering run 

used to set/confirm criteria.

o Acceptance criteria for potency are wide, but results 

showed that the two products are comparable using lot 

release data, and the results from the side-by-side 

comparability assessment.

EMA: Luxturna, INN-voretigene neparvovec (europa.eu) 

FDA: https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products/luxturna 

https://www.ema.europa.eu/en/documents/assessment-report/luxturna-epar-public-assessment-report_en.pdf
https://www.fda.gov/vaccines-blood-biologics/cellular-gene-therapy-products/luxturna
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UPSTAZA Review
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…

EMA:

• Many significant and substantial changes were introduced as part of the Process C commercial manufacturing 

process: 

• A major objection was raised at Day 120 on the deficiencies in the comparability exercise as data from only one 

Process A clinical batch and one Process B clinical batch were available.

• The analytical comparability exercise included tests for potency, identity product-related purity, process-related 

impurities and safety and the panel of tests was considered reasonably comprehensive for demonstrating 

comparability of an AAV product. 

• However, there were uncertainties whether the commercial batches have comparable biological activity and 

comparable levels of empty capsids compared to the clinical batches. 

• As there are no more samples from Process A and B batches available for further side-by-side testing, no further 

information which could aid in regulatory decision making can be obtained from these batches. Therefore, no 

further questions are raised from a quality perspective. 

• The remaining uncertainty on comparability was considered acceptable in the context of the overall benefit/risk 

decision. 

• However, the clinical data from Process A material was considered only supportive and only clinical data from 

Process B material was pivotal. 

• In addition, further process data had to be submitted post-approval to confirm consistency. 

EMA: Upstaza, INN-eladocagene exuparvovec (europa.eu)

https://www.ema.europa.eu/en/documents/assessment-report/upstaza-epar-public-assessment-report_en.pdf


Confidential and Proprietary

FDA:
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EMA:

• EMA review findings:

o EU reviewers took a much stronger stance on 

comparability. 

o Additional data, including retesting of Process A 

material with Process B-initial and Process B material 

could not be conducted due to the age of the material. 

o EMA considered that comparability of the Process A 

batch (Ph1) and the Process B batches (Ph3, other 

clinical studies and commercial) could not be 

demonstrated. 

o Therefore, the clinical data from Process A material was 

considered only supportive and only clinical data from 

Process B material was pivotal and the assessment of 

the benefit risk of Zolgensma was based on the clinical 

data obtained with Process B batches. 

• FDA review findings:

o The commercial manufacturing process produced drug 

product with CQAs comparable to those of the initial 

clinical lot. 

o Although the concentration of drug product declined 

over time during storage, the ratio of potency to content 

(vg) was comparable when pre- and post-change lots 

were compared. 

o FDA conducted an extensive reassessment of the in 

vivo data and concluded that the results supported 

comparability of the pre- and post-change material. 

Zolgensma Review

EMA: Zolgensma, INN-Onasemnogene abeparvovec (europa.eu)

FDA: https://www.fda.gov/vaccines-blood-biologics/zolgensma 

https://www.ema.europa.eu/en/documents/assessment-report/zolgensma-epar-public-assessment-report_en.pdf
https://www.fda.gov/vaccines-blood-biologics/zolgensma
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AAV Review Precedents

Glybera

Imlygic

• A few good examples:

o Glybera is an old approval and shows how nonclinical 

studies were used to fill some gaps. 

o The Imlygic example shows that EMA does have 

expectations for providing all comparability data for all 

stages of process development, and the information 

was available and was provided during review. 

23

Glybera: Glybera, INN-alipogene tiparvovec (europa.eu)

Imlygic: Imlygic; INN-TALIMOGENE LAHERPAREPVEC (europa.eu)

https://www.ema.europa.eu/en/documents/assessment-report/glybera-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/imlygic-epar-public-assessment-report_en.pdf
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Use of PACMPs
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Hemgenix Imlygic

Roctavian

Zolgensma

Hemgenix: Hemgenix; INN-etranacogene dezaparvovec (europa.eu)

Roctavian: Roctavian; INN-valoctocogene roxaparvovec (europa.eu)

Imlygic: Imlygic; INN-TALIMOGENE LAHERPAREPVEC (europa.eu)

Zolgensma: Zolgensma, INN-Onasemnogene abeparvovec (europa.eu)

https://www.ema.europa.eu/en/documents/assessment-report/hemgenix-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/roctavian-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/imlygic-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/zolgensma-epar-public-assessment-report_en.pdf
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AAV Review Precedents - Seeking Regulator Advice
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Hemgenix Roctavian

Seeking Regulator Advice:

• Seeking advice from Agencies prior to submission is highly beneficial, 

especially where Module 3 package is limited. 

• If you ask for advice, follow it, unless a good scientific justification can be 

provided. 

Hemgenix: Hemgenix; INN-etranacogene dezaparvovec (europa.eu)

Roctavian: Roctavian; INN-valoctocogene roxaparvovec (europa.eu)

https://www.ema.europa.eu/en/documents/assessment-report/hemgenix-epar-public-assessment-report_en.pdf
https://www.ema.europa.eu/en/documents/assessment-report/roctavian-epar-public-assessment-report_en.pdf
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Agency Engagement Opportunities
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US

• INTERACT 
meeting

• CATT meeting

• Pre-IND 
meeting

• Type B and C 
meetings

• EOPII 
meetings

• Pre-BLA 
meetings

EMA

• Innovation Task 
Force 

• EMA Scientific 
Advice / 
Protocol 
Assistance

• Pre-MAA 
meetings

• PRIME 
meetings

• ATMP 
Certification 
(SMEs and 
Academia) 

Germany 

• Pre-advice

• National 
Scientific 
Advice 

• Simultaneous 
National 
Scientific 
Advice 

• Portfolio 
meeting

UK

• MHRA 
Innovation 
Office 

• Scientific 
Advice

• Pre-MAA 
meetings

PMDA

• Regulatory 
Science 
consultation:
• Informal 

meeting 

• Formal PMDA 
consultation 
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Key Success Factors
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Well documented process and development 
history

Know your product; know your process

Exploit experience from small scale models

Comprehensive product characterization
Understand the capabilities and limitations of analytical 
methods

Develop a well thought out strategy for 
development and commercialization

Try not to complicate matters; avoid major changes between 
phase III process and commercial process

Be creative: In vivo and in vitro nonclinical studies could be helpful to complement analytical 
characterization

Clinical studies may be necessary if analytical comparability is not established, and nonclinical 
results are uncertain or irrelevant

Even with comparability, providing clinical experience may be required by the regulators
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Summary

Changes to manufacturing processes inevitable 

Comparability is a challenge for gene therapy products

Plan changes early where possible

Implement a risk-based approach 

Define methods and acceptance criteria capable of detecting changes to CQA

Evaluate final product, intermediates, in-process controls, stability

Well controlled method changes

Ensure sufficient retains from all pre and post change lots

Assess if nonclinical studies could supplement analytical comparability

Be prepared for the requirement for clinical exposure 

More comprehensive strategy required for late-stage changes

Engage early with regulatory agencies

28
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