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Zelluna’s TCR-T Cell Therapy Approach
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Zelluna – Transformative Cellular Immunotherapy for Solid Tumors

 Privately owned T-cell receptor (TCR)
development company
 Based in Oslo, founded 2016
 Developing an autologous TCR T cell
therapy and allogeneic “off-the-shelf” TCRNK cell therapy platform
 Targeting driver antigens in the context of
MHC class II
 Lead compound (ZI-H04) to enter the clinic
in 2020, targeting hTERT expressing solid
tumors
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Chimeric Antigen Receptor (CAR) T cells and T Cell Receptor (TCR) T cells
CAR-Ts and TCR-Ts have different targeting mechanisms with different performance in solid cancers

CAR-T cells




TCR-T cells

CARs recognise antigens only on the cell surface
Not restricted by HLA, antigens often present on
normal cells




→ Uniquely high response rates and “cures” in late stage
hematological B-cell malignancies, with two CAR-T products
approved: Kymriah and Yescarta targeting CD19
→ So far limited penetration of solid tumours, partly due to fewer
selective cancer target options
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TCRs recognise processed fragments of proteins from
both the surface and the intra-cellular space
Restricted by Human Leukocyte Antigen (HLA)

→ TILs, native TCRs and affinity engineered TCRs under clinical
testing, with acceptable safety and responses solid tumors (e.g.
sarcoma, melanoma, esophageal, cervical)
→ Most candidates MHC class I restricted
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Autologous TCR-Ts are Effective in Some Solid Tumors
Published TCR-T studies in solid tumors

MHC
Class II

MHC Class I restricted

TCR
Target

1)
2)
3)
4)

Indication (patient
number)

Safety

MART-1(1)

Melanoma (n=17)

MART-1;
gp100(2)

Melanoma (n=36):
- MART-1 (n=20)
- gp100 (n=16)

MAGE-A3(3)

Melanoma (n=7)
Syn. Sarcoma (n=1)
Esophagus (n=1)

No safety events
No severe events
Off-tumor reactions: vitiligo;
anterior uveitis; hearing loss and
dizziness by affecting
melanocytes
Off-target reactions: neuro-tox:
seizures, coma, mental status,
TIA, 2 patients died

MAGE-A3(4)

Melanoma (n=11);
Syn. Sarcoma (n=6)

No TCR related toxicity;
AEs due to conditioning + IL2

MAGE-A4(5)

Esophagus (n=15)

No AEs during the first 14 days
No significant toxicity
4 pts. with mild skin reactions
Most common ≥ grade 3:
cytopenia, hypophosphatemia;
CRS grade 3 (n=2)

Efficacy
ORR: 12%
ORR:
- MART1: 30%
- gp100: 19%
ORR: 44%
ORR:
- Melanoma 45%
- Sarcoma 67%
No responders

NY-ESO(6)

Syn. Sarcoma (n=12)

HPV16-E6(7)

Cervical (n=6)
Anal (n=4)
Oropharyngeal (n=1)
Vaginal (n=1)

No TCR related toxicity
Cytopenia (lymhodepletion)
IL-2 related AEs

17% ORR

Metastatic Solid
Tumours (n=17)

Grade 3/4 AEs due to
lymphodepletion and/or IL2;
10/17 pts. high fever, grade 2

ORR: 25% total
33% high dose

MAGEA3/A6(8)

Morgan et al., 2006
Johnson et al.,2009
Morgan et al., 2013
Robbins et al., 2011

5)
6)
7)
8)

Kageyama et al., 2015
D’Angelo et al, 2018
Doran et al, 2019
Lu et al., 2017

50% ORR

ACCEPTABLE
SAFETY
 Generally well tolerated: few CRS(9), no
neurotoxicity
 Many side effect related to
lymphodepletion
 Off target only observed with modified
TCRs not of human origin
 No correlation of dose and safety

PROOF OF EFFICACY
 Clinical efficacy demonstrated in 7 of 8
studies with different targets
 ORR (10) up to 67%;
 No clear correlation of dose and efficacy

6
Confidential

Zelluna Lead TCR-T Candidate – ZI-H04
TARGET

telomere

hTERT

• Essential for cell immortality and expressed in 85-90% of all
cancers – universal cancer antigen (driver antigen)
 Limited expression in normal cells

hTERT is the catalytic
subunit of telomerase that
elongates telomeres and
potentially induces cell
immortality

MHC class II (HLA-DPB1*04:01)
 Efficacy: MHC Class II targeting enables co-operation with multiple
effector cells of both the adaptive and innate immune system

telomere

 Safety: Has a restricted expression profile, compared to MHC class I
 MHC class I: present in all nucleated cells
 MHC class II: mainly on APCs, thymic epithelial cells, tissues
containing lymphocytes (appendix, lymph nodes, spleen) and in
the tumor environment (across different tumor types)

SUPPORTING DATA

 ZI-H04 TCR is non-engineered and isolated from a
vaccinated pancreatic cancer patient with survival benefit
 Recognition of peptide down to low nM concentration and
shows killing of autologous patient tumor cells

Cancer cell or
antigenpresenting cell

 No on-target/off-tumor reactivity detected
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Regulatory Aspects
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Regulatory – CARs and TCRs are ATMPs and GMOs
CARs and TCRs are classified as ATMPs:
•

First regulatory step:


•

ATMP definition*

Seek ATMP classification by CAT (Committee of Advanced Therapies) of EMA

CTA Submission:


National processes are different with variable sequence and timings



In general, longer review timelines for CTAs

The product has to be of biological
origin and contains recombinant
nucleic acid(s) and
The recombinant nucleic acid(s)
should be directly involved in the
mechanism of action and hence
therapeutic action of the product

CARs and TCRs are classified as GMOs (Gene Modified Organisms)**
•

•

Genetically modified organisms (GMOs, also referred to as genetically-modified micro-organisms, or
GMMs) are defined as:
“…organism(s), with the exception of human beings, in which the genetic material has been altered in a way that
does not occur naturally by mating and/or natural recombination…”

Organisms are defined as:

“…any biological entity capable of replication or of transferring genetic material”

Approval for clinical trials GMO must be obtained before study initiation!
• Significant differences between member states for GMO requirements (31 countries!)
• Different agencies reviewing, different sequences (prior, in parallel to CTA review)
• Plan for questions!

*Annex I, part IV, section 2.1 of Directive 2001/83/EC
**Directive 2001/18/EC deliberate release into the environment of genetically modified organisms
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Regulatory – GMOs in Clinical Trials
EU legislation defines a classification system based upon the use of the GMO
• Some EU member states consider clinical trials GMOs as deliberate release others as
contained use
• The same product can be subject to different GMO classifications, hence different
regulatory expectations!


In case there is a choice the sponsor must decide and provide a justification
EU Member State

Conteined Use or Deliberate
Resease

Germany

Deliberate release

UK

Either

France

Either

Sweden

Deliberate release

Spain

Either

NL

Deliberate release

Belgium

Either

Italy

Either
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Regulatory - GMOs
Contained use (Directive 2009/41/EC)
“…any activity for 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…”
• GMO applications are submitted per study and per clinical site
• Submission of biosafety dossier with biosafety level classification

Risk Classification
Class 1: No or negligible risk
Class 2: Low risk
Class 3: Moderate risk
Class 4: High risk

Deliberate release (Directive 2001/18/EC)
“…any intentional introduction into the environment…for which no specific containment measures are used...”
GMO applications are submitted per study only
•
Submission of an Environmental Risk Assessment (ERA) covering effects on human health or the
environment:
 Potential adverse effects, likelihood, risk estimation, risk management, overall environmental impact..
SNIF: (summary notification information format)
•

Non-confidential dossier is submitted, which is available to the public

Seek advice in this process!
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Clinical Aspects – Study Design
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Starting a First-in-Human Study - Key Considerations
• Study Design
• Which Indication is the best to start with?
• Screening for Antigen expression and HLA type
• What is the right Starting Dose?
• Use of Lymphodepletion in a MHC class II setting, yes/no?
• Other Treatments, e.g. IL2?
• Clinical Site Selection
• Biomarker Program
• Safety – Risk Mitigation Plan
• CRO Partner
• Study Logistics
• Regulatory Strategy
….
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ZI-H04 – Design of the First in Human Study
“A phase I/II study to assess the safety and tolerability of ZI-H04, a T-cell Receptor
(TCR) based cellular immunotherapy, in HLA DPB1*04:01 positive patients with
relapsed and/or refractory hTERT expressing solid tumors” (ZOLID-01)
Q1 2020

Q2 2020

CTA submission

Q4 2020

Q3 2020

First patient in

•
•

Q1 2021

RP2D

•

Q3 2021

Q4 2021

Preliminary Data

Part 1

DLTs
RP2D

Q2 2021

Part 2 (n = 15-50)

Expansion Phase

Part 3


Further expansion of selected
cohort(s)

RP2D: Recommended Phase II Dose

Confidential

14

Starting a First-in-Human Study - Indication
Which Indication?
• Focus on solid tumours
• All-comers - indication independent but
target (hTERT) driven?
• Selcted pool of indications only?
• One indication only?

•
•
•
•

Antigen expression
HLA frequency
Other biomarkers for follow up and diagnosis
…

•
•
•
•

Hot/cold tumour (microenvironment, TUM)
Tumour mutational burden
Impact of SOC on efficacy/safety of ACT
Possibility to follow tumour burden measurability
• Safe access to take biopsies
• …

Biomarkers

Process:
• Involvement of clinical advisors

Competition

• Current and future standard of
care
• Ongoing developments
• Competitive trials
• Fit of T cell therapy into SOC
• …

Tumour
Characteristics

Indication

Patient
population
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•
•
•
•
•
•

High medical need
Incidence
Sufficient life expectancy
Line of treatment for each potential indication
Concomitant therapy (anti-cancer…)
…
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Screening for Antigen Expression
• Timing:
•

Ideally in a pre-screening step: assessment of HLA type and hTERT expression

• Material:
•

Archival biopsies (FFPW), fresh biopsies

• Assay type:

•

•

IHC Availibility of a suitable antibody (monoclonal) – protein detection

•

RNAscope (in situ hybridisation) – mRNA detection

Consider assay development in your planning
•

Time needed to develop a validated assay (clinical decisions are based on the result)

•

Development as companion diagnostic

•

Heterogenicity of antigen expression (within lesion, between lesion)

•

Can a cut-off be identified
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Starting a First-in-Human Study – Starting Dose
•

There is no animal model to guide dose selection

•

Classical 3+3 design assume clear relationship between efficacy/safety and dose

•

Published data on TCR-Ts (9 clinical studies, 3 case reports)
•

Safety profile seems not to be driven by the number of cells administered

•

No efficacy was observed at doses below 109 transduced T cells

•

ZI-H04 is a non-modified patients derived TCR, risk of off-tumour reactions is anticipated to be
lower

•

EMA Draft Guideline on quality, non-clinical and clinical aspects of medicinal products
containing genetically modified cells:
“The aim is to select a dose that is expected to have a pharmacological effect/or at least
potential benefit for the patients aiming to minimise the number of patients exposed to a nonefficacious dose and is safe to use”

Decison: No dose escalation, start with target dose – endorsed by regulatory authorities
EMA/CAT/GTWP/671639/2008 Rev.1
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Starting a First-in-Human Study - Lymphodepletion
Is it needed, which regimen, timing, side effects?
•

Hematologic disease: conditioning has been shown to increase the persistence of adoptive
cells and in addition to result in the reduction of malignant cell populations

•

Solid tumours: the objective is to induce a suppression of the immunosuppressive tumour
microenvironment

•

MHC class II restricted TCRs: Mode of action relies on the presence of the patient’s immune
cells like Dendritic Cells (DCs), other Antigen Presenting Cells (APCs), Monocytes, etc.; using a
too high conditioning chemotherapy could jeopardize the efficacy.

•

Review of available data from CAR T cells, TCR T cell and vaccination studies
•

Similar doses used in CAR T cell and vaccination studies

•

Most TCR Ts use higher regimens than CAR T cells

•

Safety profile of TCR Ts partly driven by side effects of lymphodepletion
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Starting a First-in-Human Study - Lymphodepletion
Published TCR-T studies in solid tumors

MHC
Class II

MHC Class I restricted

TCR
Target

1)
2)
3)
4)

Indication (patient
number)

Safety

Conditioning Regimens used
Efficacy

MART-1(1)

Melanoma (n=17)

No safety events
No severe events

ORR: 12%

MART-1;
gp100(2)

Melanoma (n=36):
- MART-1 (n=20)
- gp100 (n=16)

Off-tumor reactions: vitiligo;
anterior uveitis; hearing loss and
dizziness by affecting melanocytes

ORR:
- MART1: 30%
- gp100: 19%

MAGE-A3(3)

Melanoma (n=7)
Syn. Sarcoma (n=1)
Esophagus (n=1)

Off-target reactions: neuro-tox:
seizures, coma, mental status, TIA,
2 patients died

ORR: 44%

MAGE-A3(4)

Melanoma (n=11);
Syn. Sarcoma (n=6)

No TCR related toxicity;
AEs due to conditioning + IL2

ORR:
- Melanoma 45%
- Sarcoma 67%

MAGE-A4(5)

Esophagus (n=15)

No AEs during the first 14 days
No significant toxicity
4 pts. with mild skin reactions
Most common ≥ grade 3:
cytopenia, hypophosphatemia;
CRS grade 3 (n=2)

Syn. Sarcoma (n=12)

HPV16-E6(7)

Cervical (n=6)
Anal (n=4)
Oropharyngeal (n=1)
Vaginal (n=1)

No TCR related toxicity
Cytopenia (lymhodepletion)
IL-2 related AEs

17% ORR

Metastatic Solid
Tumours (n=17)

Grade 3/4 AEs due to
lymphodepletion and/or IL2;
10/17 pts. high fever, grade 2

ORR: 25% total
33% high
dose

Morgan et al., 2006
Johnson et al.,2009
Morgan et al., 2013
Robbins et al., 2011

5)
6)
7)
8)
9)

Kageyama et al., 2015
D’Angelo et al, 2018
Doran et al, 2019
Lu et al., 2017
Greten et al., 2010; Walter et al., 2012

TCR T

Cyclophosp
hamide

Kymriah:

30 mg/m2
- 4 days
264mg

500 mg/m2
- 2 days
2200mg

Yescarta

30 mg/m2
- 3 days
264mg

500 mg/m2
- 3 days
3300mg

See table

25mg/m2
- 5 days
275mg

60mg/kg
- 2 days
9600mg

30mg/m2
- 3 days
264mg

1800mg/m2
- 2 days
7920mg

No responders

NY-ESO(6)

MAGEA3/A6(8)

CAR T

Fludarabine

50% ORR

Vaccines9

250300mg/m2
- 2 days
1100-1320mg
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Starting a First-in-Human Study - Key Considerations
Risk Mitigation Plan and Measures (selection)
• Inclusion of experts:
•

•
•
•

Sites experienced in cell therapy and diagnosis and management of side effects
Staggered patient inclusion in the first part of the study
Safety Review Committee (SRC)
•

•

Ensuring appropriate and timely safety related decisions, real-time data availability!

In- and exclusion criteria
•

•

In all phases of the clinical study starting with protocol design until analyses of data

Exclusion of high risk-patients

Safety Management
•

Mandatory hospitalisation after T cell infusion

•

Monitoring of expected Adverse Events (known for cellular
therapies)

•

Use of CARTOX recommendations1 and CARTOX APP for
grading and management of CRS and ICANs

•

Definition of DLTs and DLT observation period

1 Neelapu et al., 2019
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Clinical Aspects – Operational Challenges
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Risk-based Trial Management - ICH E6(R2)

•

Trend away from «one size fits all» strategy for
planning and conduct of clinical studies

•

Instead: careful consideration of risk profile,
practical requirements for an individual
study/IMP/product class

→ Tailor made risk-based approach for trial
management
→ Develop individual QMS for each trial

•

Recommendation: TRANSCELERATE initiative
homepage
•

Tools for risk planning, assessment, monitoring

(http://www.transceleratebiopharmainc.com/assets/rbm-assets/)
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Autologous T cell therapy – A Complex Process!
Data Integrety

Zelluna Oversight

Patient Safety

CRO(s)

T-cell engineering and expansion
Shipment

Courier

CMO

Courier

Hematologist/
Oncologist

Apheresis
Patient inclusion

Oncologist

Hematologist
/Apheresis
Unit

Chain of identity and custody
• throughout the supply chain

Shipment / Storage
Conditioning
T cell infusion

Oncologist
Oncologist

Planning “down to the hour”
• coordination of all activities –
• sharing of information,
• communication between all stakeholder
Confidential

Monitoring
Hospitalization

Oncologist

Follow up
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Starting a First-in-Human Study - Key Questions to Address
Selection of clinical sites
•

Experience with cell therapy (Cell Therapy Unit)

•

Champion at the site, primary point of contact

•

Map how the departments work with each other
 Is collaboaration established, are procedures in place (e.g. hematologists, oncologists,
radiologists, pathologists…)?

Cell collection at the Apharesis unit:
•

Who is in charge?

•

Accreditation (FACT/JACIE)

•

Understand the patient flow, timing of apheresis (flexibility to match your shipment
and manufacturing requirements)

•

Labeling requirements
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Starting a First-in-Human Study - Key Questions to Address
Receipt of drug product (transduced T cells)
•

Who is in charge?

•

Storage of the IMP after receipt


Does the site have facilities (vapor phase nitrogen freezer) or can they accommodate storage of a liquid
nitrogen shipper for the required period of time)?



Is the pharmacy involved, if not where will the product be stored until administration?

Conditioning
•

Who is in charge?

•

Who is doing the conditioning chemotherapy

T cell administration
•

Who is in charge?

•

How is the IMP transported from the storage facility to the administration site?

•

Who will administer the T cell product?

•

Who will prepare the product (e.g. standardized thawing process)?
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Starting a First-in-Human Study - Key Questions to Address
Patient Monitoring / Follow up
•

Who is in charge?

•

Primary contact for patients at the site

•

Hospitalisation feasible?

•

Intensive care unit, emergency treatments in place?

•

Long-term follow up (ATMP)

Biomarker/Immunomonitoring
•

Solid tumor material, are sites open to take biopsies?

•

Mandatory or optional biopsies, serial biopsies

•

PBMCs processing and storage at sites possible / central lab?

•

Sample management (processing, storage, analysis, correlation with clinical data)

GMO:
•

Does site have SOPs for receipt, handling and administration of GMOs, including disposal

•

Does site have experience in submitting to competent authorities (for contained use
applications)
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Conclusion – Learnings So Far
•
•
•
•

A lot of planning needed and still ahead of us!
Resource intensive start up!
Essential to have a close collaboration between all stakeholders
Find an experienced CRO partners who can support you in making all this decisions

R&D
Legal
Regulatory affairs
Management team
Market access

Knowledge Transfer
Batch production
Scale up
Packaging and storage

CMC

Target
Product
Profile

Process
Design lock
Potency-initial
Potency
Dosing and
posology

Nonclinical
Proof of concept
Pharmacology
Biodistribution/persistance
Toxicology

Product positioning
Value proposition
Pricing
Packaging
Formulation
supply

Cost of
treament

Market
access

Patient reported outomes
Health economics, HTA
Care pathway/guidelines
Long term outcomes

Clinical

Reimbursement
Payer liasion
Value communication
Publication strategy
Real-world evidence

Essential:
Close and constant
collaboration
between
manufacturing, nonclinical, clinical and
regulatory team

Efficacy
Selected indication
and population

Modified from Regulatory Rapporteur – Vol 14, no 6, June 2017
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Thank you!
Questions?
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Contact
Mona Welschof
Mona.welschof@zelluna.com
Tel: +47 97088721
www.zelluna.com
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