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Disclaimers
This presentation may contain forward-looking statements, including statements regarding: the safety and clinical activity of CYAD-01 and CYAD-02; statements
regarding the ongoing and planned clinical development of CYAD-01 and CYAD-02, including the timing of trials, enrollment, data readouts and presentations; the clinical
and commercial potential of CYAD-01 and CYAD-02; and the OptimAb manufacturing process. Forward-looking statements may involve known and unknown risks,
uncertainties and other factors which might cause actual results, financial condition and liquidity, performance or achievements of Celyad, or industry results, to differ
materially from those expressed or implied by such forward-looking statements. In particular it should be noted that the data summarized above are preliminary in nature.
There is limited data concerning safety and clinical activity following treatment with the CYAD-01, CYAD-101 and CYAD-02 drug product candidates. Prior clinical and
preclinical results may not be repeated or observed in ongoing or future clinical studies involving the CYAD-01 and CYAD-02 drug product candidates. These forwardlooking statements are further qualified by important factors and risks, which could cause actual results to differ materially from those in the forward-looking statements,
including statements about: the initiation, timing, progress and results of our preclinical studies and clinical trials, and our research and development programs; our ability to
advance drug product candidates into, and successfully complete, clinical trials; our ability to successfully manufacture drug product for our clinical trials, including with our
OptimAb manufacturing process and with respect to manufacturing drug product with the desired number of T cells under our clinical trial protocols; our reliance on the
success of our drug product candidates, including our dependence on the regulatory approval of CYAD-01, CYAD-101 and CYAD-02 in the United States and Europe and
subsequent commercial success of CYAD-01, CYAD-101 and CYAD-02, both of which may never occur; the timing or likelihood of regulatory filings and approvals; our
ability to develop sales and marketing capabilities; the commercialization of our drug product candidates, if approved; the pricing and reimbursement of our drug product
candidates, if approved; the implementation of our business model, strategic plans for our business, drug product candidates and technology; the scope of protection we
are able to establish and maintain for intellectual property rights covering our drug product candidates and technology; our ability to operate our business without
infringing, misappropriating or otherwise violating the intellectual property rights and proprietary technology of third parties; cost associated with enforcing or defending
intellectual property infringement, misappropriation or violation; product liability; and other claims; regulatory development in the United States, the European Union, and
other jurisdictions; estimates of our expenses, future revenues, capital requirements and our needs for additional financing; the potential benefits of strategic collaboration
agreements and our ability to maintain and enter into strategic arrangements; our ability to maintain and establish collaborations or obtain additional grant funding; the rate
and degree of market acceptance of our drug product candidates, if approved; our financial performance; developments relating to our competitors and our industry,
including competing therapies and statements regarding future revenue, hiring plans, expenses, capital expenditures, capital requirements and share performance. A
further list and description of these risks, uncertainties and other risks can be found in Celyad’s U.S. Securities and Exchange Commission (SEC) filings and reports, including
in its Annual Report on Form 20-F filed with the SEC on April 5, 2019 and subsequent filings and reports by Celyad. Given these uncertainties, the reader is advised not to
place any undue reliance on such forward-looking statements. These forward-looking statements speak only as of the date of publication of this document and Celyad’s
actual results may differ materially from those expressed or implied by these forward-looking statements. Celyad expressly disclaims any obligation to update any such
forward-looking statements in this document to reflect any change in its expectations with regard thereto or any change in events, conditions or circumstances on which
any such statement is based, unless required by law or regulation.
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Today’s Agenda – CAR-T Therapy for the Treatment of r/r AML and MDS
Topic

Discussant

Welcome & Introductions

Filippo Petti

CYAD-01 Phase 1 Clinical Update

Samer Al-Homsi, MD – NYU Langone Health

CYAD-01 Case Reports

Frédéric Lehmann, MD

CYAD-02 and Next Steps for AML/MDS Program

Frédéric Lehmann, MD

r/r AML and MDS Program – Additional Thoughts

David Gilham, PhD

Final Remarks and Q&A

All

CAR-T: Chimeric Antigen Receptor T-cell; r/r: Relapsed or refractory; AML: Acute myeloid leukemia; MDS: Myleodysplastic syndromes.
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Leader in NKG2D-based CAR-T Therapies Focused on Both Autologous
and Next-Generation Allogeneic Approaches
Developing NKG2D-based CAR-T therapies which encompass eight different stress ligands expressed
on the surface of both hematological malignancies and solid tumor cells
Initial programs investigating NKG2D-based candidates building upon the lessons learned
with autologous CAR-Ts, but importantly second-generation programs focused on
allogeneic “off-the-shelf” CAR-T candidates
Broad and proprietary technology platforms for the discovery and development
of allogeneic CAR-Ts, in addition to robust intellectual property for allogeneic
CAR-T therapies, intend to secure Celyad’s position within the landscape

Celyad expertise in Good Manufacturing Practice (GMP) grade
cell therapy manufacturing with its own production facility
supports the Company’s ability to deliver our novel CAR-T
product candidates to patients
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NKG2D – Novel Receptor in CAR-T Therapy Development
Review of NKG2D Receptor
▪ NKG2D is an activating receptor expressed on natural killer (NK) cells
which plays an important role in protection against infection and cancer

NKG2D
Receptor

▪ Receptor binds to eight stress induced ligands: MICA, MICB, ULBPs 1-6
▪ NKG2D ligands are absent or show low expression in normal tissues

▪ NKG2D ligands expressed:
▪ Wide array of hematological malignancies and solid tumors

DAP10
Costimulatory domain

▪ Tregs and MDSCs within tumor microenvironment

▪ Tumor neovascularization
▪ NKG2D receptor forms the basis of both the autologous CYAD-01 and
CYAD-02 (hematological malignancies) and the allogeneic CYAD-101
(colorectal cancer) clinical candidates
Tregs: regulatory T cells; MDSCs: Myeloid-derived suppressor cells.

CD3ζ

NKG2D receptor offers an opportunity to
target a broad range of cancers with the
novel CAR-T approach
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Samer Al-Homsi, MD
Clinical Professor of Medicine
Perlmutter Cancer Center
NYU Langone Health
New York, New York

CYAD-01 Phase 1 Clinical Update

CYAD-01 Development Program in r/r AML and MDS
Poster 3826

Results from the completed dose escalation of the hematological arm of the
phase I THINK study evaluating multiple infusions of NKG2D-based CAR T-cells
as standalone therapy in relapsed/refractory acute myeloid leukemia and
myelodysplastic syndrome patients
David A. Sallman 1, Jason B. Brayer 1, Xavier Poire 2, Violaine Havelange 2, Ahmad Awada 3,
Philippe Lewalle 3, Adekunle Odunsi 4, Eunice S. Wang 4, Caroline Lonez 5, Thomas Lequertier
5, Erik Alcantar-Orozco 5, Nathalie Braun 5, Anne Flament 5, Ine Moors 6, Tessa Kerre 6
1. Moffitt Cancer Center. Tampa. FL; 2. Cliniques Universitaires Saint-Luc. Université Catholique de Louvain. Brussels.
Belgium; 3. Institut Jules Bordet. Université Libre de Bruxelles. Brussels. Belgium; 4. Roswell Park Comprehensive Cancer
Center. Buffalo. NY; 5. Celyad. Mont-Saint-Guibert. Belgium; 6. Ghent University Hospital. Ghent. Belgium
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CYAD-01 Development Program in r/r AML and MDS
THINK Phase 1 Trial
▪ The THINK trial is an open-label, dose-escalation Phase 1 trial assessing the safety and clinical
activity of multiple CYAD-01 administrations without prior preconditioning chemotherapy
▪ The dose escalation segment of the trial evaluated three dose levels (300 million, 1 billion and 3
billion cells per infusion) of one cycle of three CYAD-01 administrations
▪ Two administration schedules for the first cycle of infusions, including every two weeks (biweekly
schedule) or weekly (dose dense schedule)
▪ Study also offered for a potential new cycle of treatment (three infusions every two weeks) in the
absence of progression at the end of the first cycle

▪ Primary endpoint of the dose escalation segment is the occurrence of dose-limiting toxicity
(DLT) during the CYAD-01 treatment phase
▪ Key secondary endpoints include additional safety parameters, objective responses, duration of
responses and CYAD-01 cell kinetics

▪ To date, 25 patients have been enrolled in the dose escalation segment of the trial
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THINK Phase 1 Trial – Patient and Tumor Characteristics

Age (years): Mean (Range)
Gender: Male/Female
ECOG performance score at screening
(Grade 0/1/2)
LVEF (%): Mean (Range)
Tumor type
r/r Acute Myeloid Leukemia
De novo
AML MRC/secondary AML
r/r Myelodysplastic Syndrome
r/r Multiple Myeloma
ELN 2017/R-IPSS Risk Stratification for
AML/MDS
Favorable (AML)/Intermediate (MDS)
Intermediate (AML)/High-Risk (MDS)
Adverse (AML)/Very High-Risk (MDS)
Bone marrow blasts (%) mean (range)
Platelets (103/µL) mean (range)
ANC (103/µL) mean (range)
Data cut-off: November 19, 2019.

Dose Level 1
3x108
N=6
64.8 (52-79)
5/1

Biweekly schedule
Dose Level 2
Dose Level 3
9
1x10
3x109
N=3
N=7
74.0 (60-83)
60.1 (29-80)
2/1
6/1

Total
N=16
64.5 (29-83)
13/3

Dose dense schedule
Dose Level 2
Dose Level 3
Total
9
9
1x10
3x10
N=4
N=5
N=9
61.3 (29-80)
69.8 (48-85)
66.0 (29-85)
1/3
3/2
4/5

2/4/0

2/1/0

2/5/0

6/10/0

2/2/0

0/4/1

2/6/1

58.8 (48-66)

64.7 (55-79)

61.3 (55-67)

61.0 (48-79)

58.8 (52-65)

56 (50-60)

57.2 (50-65)

3
2

3
2
1
0
0

6
5
1
1
0

12
9
3
1
3

3
3
0
1
0

4
2
2
1
0

7
5
2
2
0

2/1
3/0
7/0
14.0 (0.0-48.2)
90.3 (6.0-261)
1.6 (0.0-8.1)

0/0
2/1
1/0
41.5 (15.0-82.0)
72.0 (39.0-159.0)
0.66 (0.12-2.08)

0/0
0/0
4/1
37.5 (9.0-58.0)
45.4 (24.0-74.0)
0.58 (0.18-0.99)

0/0
2/1
5/1
39.3 (9.0-82.0)
57.2 (24.0-159.0)
0.6 (0.1-2.1)

1
0
3

1/0
1/0
0/1
2/0
0/0
1/0
0/0
2/0
5/0
9.5 (0.0-21.0)
27.3 (9.8-48.2)
12.2 (4.0-20.0)
127.7 (22.0-261.0) 101.3 (63.0-144.0) 53.6 (6.0-157.0)
2.13 (0.0-8.1)
1.28 (0.14-3.46) 1.27 (0.09-2.59)
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THINK Phase 1 Trial – Treatment Related Adverse Events (2)
Biweekly schedule
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Dose Level 1 (3x10 )
Dose Level 2 (1x109)
Dose Level 3 (3x109)
Total
6 patients (15 infusions)
3 patients (12 infusions)
7 patients (24 infusions)
16 patients (51 infusions)
All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4 All Grades Grade 3 Grade 4
Patients with at least 1 related AE

6 (100%)

-

1 (17%)

3 (100%)

2 (67%)

-

6 (86%)

1 (14%)

3 (43%)

Cytokine release syndrome (CRS)

1 (17%)

-

-

2 (67%)

2 (67%)

-

4 (57%)

-

1 (14%) (1)

7 (44%)

2 (13%)

1 (6%)

Hypoxia

1 (17%)

-

1 (17%)

3 (100%)

-

-

-

-

-

4 (25%)

-

1 (6%)

Pneumonitis

1 (17%)

-

1 (17%)

-

-

-

-

-

-

1 (6%)

-

1 (6%)

Fatigue

2 (33%)

-

-

-

-

-

1 (14%)

1 (14%)

-

3 (19%)

1 (6%)

-

-

-

-

-

-

-

1 (14%)

1 (14%)

-

1 (6%)

1 (6%)

-

1 (17%)

-

-

-

-

-

-

-

-

1 (6%)

-

-

-

-

-

-

-

-

-

-

-

-

-

-

1 (17%)

-

1 (17%)

1 (33%)

-

-

1 (14%)

-

1 (14%)

3 (19%)

-

2 (13%)

-

-

-

1 (33%)

1 (33%)

-

1 (14%)

-

1 (14%)

2 (13%)

1 (6%)

1 (6%)

Headache
Infusion related reaction
Pain in extremity
Lymphopenia
Thrombocytopenia

(1) Dose Limiting Toxicity
(2) Reported at least once as a ≥ grade three treatment related adverse event.
Data cut-off: November 19, 2019.

15 (94%) 3 (19%) 4 (25%)
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THINK Phase 1 Trial – Treatment Related Adverse Events (2), Continued
Dose dense schedule
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Dose Level 2 (1x10 )
4 patients (15 infusions)
All Grades Grade 3
Grade 4

Dose Level 3 (3x109 )
5 patients (15 infusions)
All Grades Grade 3
Grade 4

Total
9 patients (30 infusions)
All Grades Grade 3
Grade 4

Patients with at least 1 related AE

4 (100%)

-

1 (25%)

3 (60%)

2 (40%)

1 (20%)

7 (78%)

2 (22%)

2 (22%)

Cytokine release syndrome (CRS)

3 (75%)

-

-

3 (60%)

2 (40%) (1)

1 (20%)

6 (67%)

2 (22%) (1)

1 (11%)

Hypoxia

1 (25%)

-

-

-

-

-

1 (11%)

-

-

Pneumonitis

-

-

-

-

-

-

-

-

-

Fatigue

-

-

-

-

-

-

-

-

-

Headache

-

-

-

-

-

-

-

-

-

1 (25%)

-

1 (25%)

-

-

-

1 (11%)

-

1 (11%)

Pain in extremity

-

-

-

1 (20%)

1 (20%)

-

1 (11%)

1 (11%)

-

Lymphopenia

-

-

-

-

-

-

-

-

-

Thrombocytopenia

-

-

-

-

-

-

-

-

-

Infusion related reaction

(1) Dose Limiting Toxicity
(2) Reported at least once as a ≥ grade three treatment related adverse event.
Data cut-off: November 19, 2019.
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THINK Phase 1 Trial – Safety Overview
Key Takeaways
▪ Encouraging safety data to date with 11 patients out of 25 experiencing grade 3/4
treatment-related AEs
▪ Two DLTs reported at 3 billion (dose level 3) cells per infusion:
▪ One CRS grade 4 with the biweekly schedule (out of 24 infusions)
▪ One CRS grade 3 with the dose dense schedule (out of 15 infusions)

▪ CRS occurred in 13 patients with four grade 3 and two grade 4 events, with resolution
occurring following treatment with tocilizumab
▪ To date, the dose dense schedule did not modify the overall safety profile of CYAD-01
(cohort ongoing)

▪ No treatment-related neurotoxicity AEs were reported

DLT: Dose-limiting toxicity; CRS: Cytokine release syndrome.
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THINK Phase 1 Trial – Time to Response & Duration of Response
Summary

(*)

(1) Three patients non evaluable for clinical activity, with two patients with dose limiting toxicity at first CYAD-01 infusion and one patient lost to follow-up

▪ According to the ELN 2017 (AML) or
Revised IPSS (MDS) guidelines for the
19 patients evaluable (1) for clinical
activity:
▪ Biweekly schedule (11 patients)
- Five objective response (CR/PR)
- One stable disease (≥ 3m)
▪ Dose dense schedule (8 patients)
- No objective response
- One patient died of infectious
disease at D50 with a 68% bone
marrow blast decrease (*)
▪ The dose dense schedule cohorts did
not lead to an improvement of the
clinical outcomes
▪ Most responses were of short duration
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Phase 1 Trial – Anti-Leukemic Activity According to Dose-Level
Best Change in Bone Marrow Blast Count from Baseline (1)

Summary
▪ Anti-leukemic activity
with bone marrow blasts
decreased in 8 patients
including 5 objective
responses and 1 SD for
≥ 3 months according to
the ELN2017
recommendations (AML)
or Revised IPSS (MDS)

Bone marrow blasts
at baseline

3x108 dose

1x109 dose

3x109 dose

▪ No evidence of
correlation of CYAD-01
dose with the clinical
activity

ELN2017 (AML) / Revised IPSS (MDS) Status F: Favorable/Intermediate, I: Intermediate/High, A: Adverse/Very High
ELN: European LeukemiaNet. IPSS: International Prognostic Scoring System.
CRh: Complete response with partial hematological recovery; CRi: Complete response with incomplete marrow recovery; mCR: Marrow complete response; PR: Partial response; SD: Stable disease.
(1) Evaluable patients who had performed the first planned bone marrow evaluation or an early documented bone marrow progressive disease. Seven patients, including two patients with dose
limiting toxicities at the first CYAD-01 infusion, did not have post-baseline bone marrow data available and therefore are not reported on the graph
(2) Patient died of infectious disease at D50 with a 68% BM blast decrease.
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Phase 1 Trial – Anti-Leukemic Activity According to Disease Risk Stratification
Best Change in Bone Marrow Blast Count from Baseline (1)

Summary
▪ Preliminary analysis of
patient tumor ELN 2017
(AML) / Revised IPSS (MDS)
classification shows that
four out of the five patients
with objective response
(CR/PR) are observed with
the non-Adverse (AML) /
non-Very High (MDS) risk
classification

Bone marrow blasts
at baseline

Favorable / Intermediate

Intermediate / High

Adverse / Very High

ELN 2017 (AML) / Revised IPSS (MDS) Status
DL1: Dose level 1; DL2: Dose level 2; DL3: Dose level 3; (d): Dose dense schedule; ELN: European LeukemiaNet. IPSS: International Prognostic Scoring System.
CRh: Complete response with partial hematological recovery; CRi: Complete response with incomplete marrow recovery; mCR: Marrow complete response; PR: Partial response; SD: Stable disease.
(1) Evaluable patients who had performed the first planned bone marrow evaluation or an early documented bone marrow progressive disease. Seven patients, including two patients with dose
limiting toxicities at the first CYAD-01 infusion, did not have post-baseline bone marrow data available and therefore are not reported on the graph
(2) Patient died of infectious disease at D50 with a 68% BM blast decrease.
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THINK Phase 1 Trial – CYAD-01 Engraftment
CYAD-01 Engraftment Without Preconditioning

Summary
▪ Evidence of dosedependent engraftment of
CYAD-01 cells
▪ No strong evidence of
correlation of dose with
clinical activity in the study
to date

Red dots indicate the patients with Complete or partial response.
AUC: Area under the curve, was calculated using the linear trapezoidal rule. The number of copies of the transgene per µg of genomic DNA isolated from PBMCs and measured by digital
droplet PCR at prespecified timepoints. AUC is reported from the time of first dosing to 31 days.
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THINK Phase 1 Trial – Summary
Encouraging Results with CYAD-01 Without Preconditioning Chemotherapy
▪ CYAD-01 without preconditioning chemotherapy is generally well-tolerated following
multiple dose schedule in patients with relapsed/refractory AML and MDS
▪ Encouraging anti-leukemic activity, despite the short durability, in advanced AML patients
▪ Objective response predominantly observed in r/r AML patients with non-Adverse
ELN2017 risk stratification category
▪ No strong evidence of correlation of dose with clinical activity
▪ Dose dense schedule cohorts did not lead to an improvement of the clinical outcomes
▪ Key observation: patients enrolled in these cohorts presented with greater bone
marrow blasts infiltrate and were more pancytopenic at baseline compared to patients
enrolled in the biweekly dose escalation segment of the trial
▪ Results from THINK trial suggests further investigation of CYAD-01 without
preconditioning chemotherapy is warranted
17

CYAD-01 Development Program in r/r AML and MDS
Poster 3844

Interim results from the phase I DEPLETHINK trial evaluating the infusion of a
NKG2D CAR T-cell therapy post a non-myeloablative conditioning in relapsed or
refractory acute myeloid leukemia and myelodysplastic syndrome patients
A Samer Al-Homsi 1, Enkhtsetseg Purev 2, Philippe Lewalle 3, Maher Abdul-Hay 1,
Daniel Pollyea 2, Adriano Salaroli 3, Benjamin Demoulin 4, Thomas Lequertier 4, Marie-Sophie
Dheur 4, Fabian Borghese 4, Caroline Lonez 4, Nathalie Braun 4, Florence Renard 4,
Anne Flament 4, Ine Moors 5, Tessa Kerre 5
1. New York University School of Medicine, New York, NY; 2. University of Colorado School of Medicine, Denver, CO;
3. Institut Jules Bordet, Université Libre de Bruxelles, Brussels, Belgium; 4. Celyad, Mont-Saint-Guibert, Belgium;
5. Gent University Hospital, Ghent, Belgium
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CYAD-01 Development Program in r/r AML and MDS
DEPLETHINK Phase 1 Trial
▪ DEPLETHINK Phase 1 trial is an open-label, dose-escalation trial assessing a single infusion
of CYAD-01 following treatment with the preconditioning regimen of cyclophosphamide
(300 mg/m²) and fludarabine (30 mg/m²), or CyFlu
▪ The trial will evaluate three dose levels of CYAD-01 including 100 million, 300 million and 1 billion
cells per infusion

▪ Trial also offers a potential CYAD-01 consolidation cycle of three infusions every two weeks
without prior preconditioning chemotherapy in the absence of progressive disease one month
after the first infusion of CYAD-01

▪ Primary endpoint of the dose-escalation segment is the occurrence of dose-limiting toxicity
(DLT) during the CYAD-01 treatment phase
▪ Key secondary end points include additional safety parameters, CYAD-01 cell kinetics, objective
responses and duration of responses
▪ Data from the two first dose levels (9 patients) are presented
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DEPLETHINK Phase 1 Trial – Patient and Tumor Characteristics
All patients

Dose Level 1

Dose Level 2

1x108

3x108

N=9

N=6 (1)

N=3

63.6 (50-73)

61.7 (50-73)

67.3 (58-73)

6/3

4/2

2/1

5/3/1

4/2/0

1/1/1

57.7 (45-66)

56.5 (45-65)

60.0 (54-66)

r/r Acute Myeloid Leukemia

7

4

3

r/r Myelodysplastic Syndrome

2

2

0

Favorable (AML)/Intermediate (MDS)

0/0

0/0

0/0

Intermediate (AML)/High-Risk (MDS)

3/0

1/0

2/0

Adverse (AML)/Very High-Risk (MDS)

4/2

3/2

1/0

26.0 (3.0-48.0)

28.0 (6.0-48.0)

22.0 (3.0-38.0)

64.2 (21.0-156.0)

80.2 (45.0-156.0)

32.3 (21.0-43.0)

1.83 (0-8.7)

2.7 (0-8.7)

0.2 (0-0.38)

Age (years): Mean (Range)
Gender: Male/Female

ECOG performance score at screening (Grade 0/1/2)
LVEF (%): Mean (Range)
Tumor type

ELN 2017/R-IPSS Risk Stratification for AML/MDS

Bone marrow blasts (%) mean (range)
3

Platelets (10 /µL) mean (range)
3

ANC (10 /µL) mean (range)

(1) Aggregate of the two schedules: T3 DL1 = Three days between last preconditioning administration and the CYAD-01 infusion (3 patients) and T7 DL1 = Seven days between last
preconditioning administration and the CYAD-01 infusion (three patients)
Data cut-off: November 19, 2019.
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DEPLETHINK Phase 1 Trial – Treatment Related Adverse Events
Dose Level 1

Dose Level 2

Induction
with preconditioning
(1x108)
N=6 (6 infusions)
All Grades Grade 3
Grade 4

Consolidation
without preconditioning
(1x109 or 3x109)
N=2 (4 infusions)
All Grades Grade 3
Grade 4

Total of patients with at least 1 related AE (%)

3 (50.0%)

-

-

2 (100.0%) 1 (50.0%)(1) 1 (50.0%) (1) 1 (33.3%)

-

-

1 (100.0%) 1 (100.0%)

-

Cytokine release syndrome

3 (50.0%)

-

-

2 (100.0%)

1 (50.0%) (1) 1 (33.3%)

-

-

1 (100.0%) 1 (100.0%)

-

-

Induction
with preconditioning
(3x108)
N=3 (3 infusions)
All Grades Grade 3
Grade 4

Consolidation
without preconditioning
(3x109)
N=1 (1 infusion)
All Grades Grade 3
Grade 4

(1)

-

-

-

-

-

-

-

Encephalopathy

-

-

-

1 (50.0%) 1 (50.0%)

Hyperglycemia

-

-

-

1 (50.0%) 1 (50.0%) (1)

-

-

-

-

-

-

-

Abdominal Distension

-

-

-

1 (50.0%)

-

-

-

-

-

-

-

-

Agitation

-

-

-

1 (50.0%)

-

-

-

-

-

-

-

-

Chills

-

-

-

-

-

-

-

-

-

1 (100.0%)

-

-

Cough

-

-

-

-

-

-

-

-

-

1 (100.0%)

-

-

1 (16.6%)

-

-

-

-

-

1 (33.3%)

-

-

-

-

-

Disseminated intravascular coagulation

-

-

-

1 (50.0%)

-

-

-

-

-

-

-

-

Hyperphosphatasemia

-

-

-

1 (50.0%)

-

-

-

-

-

-

-

-

Hypocalcemia

-

-

-

1 (50.0%)

-

-

-

-

-

-

-

-

Non-cardiogenic pulmonary edema

-

-

-

-

-

-

-

-

-

1 (100.0%)

-

-

Sepsis syndrome

-

-

-

-

-

-

-

-

-

1 (100.0%)

-

-

Diarrhoea

Data cut-off: November 19, 2019.
(1) Consolidation cycle at the 3x109 cells per infusion dose.
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DEPLETHINK Phase 1 Trial – CYAD-01 Engraftment
Comparison of Cell Engraftment

Key Summary
▪ The two first dose levels of CYAD-01
(produced with mAb manufacturing
process) demonstrate dose-dependent
cell engraftment
▪ The addition of the cyclophosphamide
and fludarabine (CyFlu) as preconditioning
chemotherapy in DEPLETHINK trial
induces a better time-averaged
engraftment as compared to the CYAD01 infused without preconditioning
observed in THINK trial

The number of copies of the transgene per µg of genomic DNA isolated from PBMCs and measured by digital droplet PCR at prespecified timepoints
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DEPLETHINK Phase 1 Trial – Preliminary Results
Study Ongoing to Evaluate CYAD-01 Following Preconditioning Chemotherapy
▪ To date, nine patients have been enrolled in the dose-escalation trial at the first two dose levels
evaluating CYAD-01 produced with mAb manufacturing process
▪ CYAD-01 following CyFlu preconditioning chemotherapy looks generally well-tolerated
▪ Increase in AEs, including CRS, observed in patients treated with consolidation cycle of
CYAD-01
▪ No objective responses have been observed to date at the first two dose levels of CYAD-01
produced with mAb manufacturing process
▪ In July, regulators accepted amendment to use OptimAb manufacturing process with
CYAD-01 under the current IND application
▪ Dose escalation segment of trial ongoing at dose level 2 (300 million cells per infusion) with an
OptimAb-manufactured CYAD-01 product, which should help to increase potency and
expansion of the NKG2D-based cell therapy in order to potentially favor greater antileukemic activity
AEs: Adverse events; CyFlu: Cyclophosphamide and fludarabine; CRS: Cytokine release syndrome; IND: Investigational new drug.
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CYAD-01 Case Reports

THINK Phase 1 Trial – Overview
Patient Disposition and Best Objective Response
THINK Phase 1 Trial
THINK solid tumors

17 patients

THINK hematological malignancies

25 patients

Three multiple myeloma patients

22 relapsed/refractory AML/MDS patients

Two patients non evaluable
for clinical activity
- 1 DLT at 1st infusion
- 1 LTFU

13 patients

9 patients

Biweekly schedule

Dose dense schedule

11 patients
Five patients with CR/PR
One patient with SD >3m
Five patients with PD

8 patients

One patient non evaluable
for clinical activity
- One DLT at 1st infusion

Eight patients with PD
25

DLT: Dose-limiting toxicity; LTFU: Loss to follow up; CR: Complete response; PR: Partial response; SD: Stable disease; PD: Progressive disease.

THINK Phase 1 Trial – Patient Case Report
Additional Details of Select Patient
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THINK Phase 1 Trial – Patient Case Report (Biweekly Schedule)
Key Facts

Blood and Bone Marrow Parameter Measurements

▪ r/r AML patient in dose level 1
(300 million cells per infusion)
▪ Male, 52 years old
▪ ELN 2017 – Intermediate
▪ Baseline bone marrow blasts at 7%
▪ Confirmed morphologic leukemiafree state (MLFS) at day +56
▪ AlloHSCT at day +90
▪ Patient now over two years postCYAD-01 treatment with complete
response with minimal residual
disease (MRD)-negative status

CRh

CYAD-01

CRh: Complete response with partial hematologic recovery.

CRMRD- 100% donor chimerism

Allo-HSCT
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THINK Phase 1 Trial – Patient Case Report (Biweekly Schedule)
Additional Details of Select Patient
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THINK Phase 1 Trial – Patient Case Report (Biweekly Schedule)
Key Facts
r/r AML patient in dose level 1 (300 million cells per infusion)
Male, 73 years old
ELN 2017 – Favorable
Baseline bone marrow blasts at 10%
Previously reported as Complete Remission with incomplete hematological recovery (CRi)
Updated to progressive disease due to case review by independent pathologist deemed
bone marrow aspiration from day 29 (measured at 3%) was non conclusive/evaluable (ne)
due to lack of adequate quality of the sampling
▪ Patient progressed at day 56
▪
▪
▪
▪
▪
▪
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THINK Phase 1 Trial – Patient Case Report (Biweekly Schedule)
Additional Details of Select Patient
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THINK Phase 1 Trial – Patient Case Report (Biweekly Schedule)
Key Facts

Blood and Bone Marrow Parameter Measurements

▪ r/r AML patient in dose level 2 (1
billion cells per infusion)
▪ Male, 60 years old
▪ ELN 2017 – Adverse
▪ Previous treatments
▪

Azacytidine: May 16 – Jan. 18

▪ Anti-leukemic activity after first cycle
of CYAD-01
▪

Seven weeks between last injection cycle 1
and first injection cycle 2

▪ Induction of a Partial remission with
second CYAD-01 cycle
▪ Complete Hematological Recovery
▪

Neutrophil (>103 per L) and Platelets (>105
per L)

▪ CYAD-01 Bone morrow engraftment
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THINK Phase 1 Trial – Patient Case Report
Additional Details of Select Patient
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THINK Phase 1 Trial – Patient Case Report (Dose-dense Schedule)
Key Facts

Blood and Bone Marrow Parameter Measurements

▪ r/r AML patient in dose level 3 (3 billion
cells per infusion)
▪ Male, 78 years old
▪ ELN 2017 – Adverse
▪ Previous treatments
▪
▪
▪
▪

Azacytidine: Jan17 – Mar17
MDMX/MDM2 dual inhibitor (ALRN6924)
+ Cytarabine: Apr17 – Jun18
mutated IDH2 inhibitor (enasidenib): Jun17 – Sep18
Decitabine + Venetoclax: Sep18 – Jul19

▪ Decrease in bone marrow blasts from 51%
to 16.5% and in peripheral blood from 10%
to 0 %
▪ Complete neutrophil recovery (>103 /L)
▪ Patient died of infectious disease at day 50
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Phase 1 Trial – Anti-Leukemic Activity According to Disease Risk Stratification
Best Change in Bone Marrow Blast Count from Baseline (1)

Summary
▪ Encouraging initial clinical
activity in non-Adverse
(AML) and non-Very High
(MDS) patients warrants
additional investigation of
NKG2D-based CAR-T
therapies across all risk
stratification to better
identify patients most
likely to potentially
respond to treatment

Bone marrow blasts
at baseline

Favorable / Intermediate

Intermediate / High

Adverse / Very High

ELN 2017 (AML) / Revised IPSS (MDS) Status
DL1: Dose level 1; DL2: Dose level 2; DL3: Dose level 3; (d): Dose dense schedule; ELN: European LeukemiaNet. IPSS: International Prognostic Scoring System.
CRh: Complete response with partial hematological recovery; CRi: Complete response with incomplete marrow recovery; mCR: Marrow complete response; PR: Partial response; SD: Stable disease.
(1) Evaluable patients who had performed the first planned bone marrow evaluation or an early documented bone marrow progressive disease. Seven patients, including two patients with dose
limiting toxicities at the first CYAD-01 infusion, did not have post-baseline bone marrow data available and therefore are not reported on the graph
(2) Patient died of infectious disease at D50 with a 68% BM blast decrease.
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CYAD-02 and Next Steps for AML/MDS Program

CYAD-02 – Next-Generation NKG2D-based CAR-T Candidate
Differentiated Profile for the Treatment of r/r AML
▪ Utilizes Horizon Discovery’s short hairpin RNA (shRNA) SMARTvector technology to target
the NKG2D ligands MICA and MICB
▪ Single shRNA knock down the expression of both ligands
▪ Offers opportunity to maintain persistence following reconstitution of patient’s immune
system post-preconditioning chemotherapy
▪ Uses OptimAb manufacturing process
▪ CYAD-02 cells produced with the OptimAb manufacturing process display an enriched
early memory phenotype
▪ CYAD-02 shows increased in vitro potency with increased cytokine production and antitumor activity and mouse survival compared to CYAD-01 cells manufactured with the mAb
manufacturing process
36

CYAD-02 – Second Autologous Candidate in r/r AML and MDS Program
Overview of Phase 1 CYCLE-1 Trial
▪ In June 2019, the Food & Drug Administration accepted the Investigational New Drug
application for CYAD-02
▪ CYCLE-1 Phase 1 dose-escalation trial will evaluate the safety and clinical activity of
CYAD-02 following preconditioning with CyFlu chemotherapy in r/r AML and MDS patients
▪ 3+3 design with three dose levels of CYAD-02: 1x108, 3x108 and 1x109 cells per infusion
▪ Study allows for bridging therapy between apheresis and infusion of CYAD-02 cells
▪ Enrollment in study expected to begin in early 2020

CyFlu: Cyclophosphamide and fludarabine.
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Comparing Phase 1 Preconditioning Trials in r/r AML and MDS Program
DEPLETHINK
CAR-T Candidate
Receptor
shRNA / Targets
Manufacturing Process of Cells

Preconditioning Regimen
Bridging Therapy
Dose Level(s)
Number of Patients

CYCLE-1

CYAD-01

CYAD-02

NKG2D

NKG2D

--

✓ / MICA and MICB

mAb  OptimAb

OptimAb

CyFlu

(1)

CyFlu (1)

--

✓ / Physician’s Choice

3x108,1x109

1x108, 3x108,1x109

6 (2)

9 (2)

(1) If not Dose-Limiting Toxicity
(2) CyFlu: Three consecutive days of cyclophosphamide and fludarabine dosed daily at 300 mg/m² and 30 mg/m², respectively, 48 hours before CAR-T infusion
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Broad r/r AML and MDS Program – Next Steps
Assessing Multiple Autologous Approaches

THINK

DEPLETHINK

CYCLE-1

▪ Given encouraging data from
CYAD-01 without
preconditioning, next steps
include progressing to
expansion segment of Phase
1 trial to assess CYAD-01
cells produced with OptimAb
manufacturing process
▪ Expansion phase expected to
begin in first quarter 2020
▪ Plan to enroll up to ten
patients in expansion phase

▪ Dose escalation segment of
trial ongoing at dose level 2
(300 million cells per
infusion) with an OptimAbmanufactured CYAD-01
product
▪ Plan to enroll six patients
with OptimAb manufactured
product before potential
expansion of trial

▪ Enrollment in doseescalation trial on track to
begin in early 2020
▪ Plan to enroll nine patients in
the trial evaluating three
dose levels
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r/r AML and MDS Program – Additional Thoughts

History of NKG2D-based CAR-T r/r AML and MDS Program
Academic process, low cell dose, fresh cell product

CM-CS1 (DFCI)
Safety confirmed at low cell dose (Baumeister et al. (2019) Cancer Immol Res)

Develop manufacturing process of CYAD-01 – cryopreserved product (LY process)
CYAD-01 yield increase through manufacturing development (mAb process)

THINK
Safety at higher cell doses confirmed; initial clinical activity observed – role of genotype?
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AML Classification

Insights of Genetic Analysis from AML
ELN 2017 Stratification – Risk Category and Select Genetic Abnormality

Favorable

Intermediate

Adverse

▪ t(8;21)(q22;q22.1);

▪ Mutated NPM1 and FLT3‐ITDHigh
▪ Wild‐type NPM1 without
FLT3‐ITD or with FLT3‐ITDLow
▪ t(9;11)(p21.3;q23.3);

▪
▪
▪
▪

RUNX1‐RUNX1T1
▪ inv(16)(p13.1q22) or
t(16;16)(p13.1;q22);

CBFB‐MYH11
▪ Mutated NPM1 without FLT3‐ITD
or with FLT3‐ITDLow
▪ Biallelic mutated CEBPA

MLLT3‐KMT2A

▪ Cytogenetic abnormalities not
classified as favorable or adverse

‘Genetics encompassing both classical cytogenetics and the mutational status of
various genes is the most important predictor of resistance that is, failure to enter
CR despite not incurring TRM or relapse from remission’ (Estey et al. 2018).

▪ Relevance to r/r AML is less clear – duration of initial CR appears
important in this setting.
AML: Acute Myeloid Leukemia; CR: Complete response; ELN: European LeukemiaNet; TRM: Treatment related mortality.

t(6;9)(p23;q34.1); DEK‐NUP214
t(v;11q23.3); KMT2A rearranged
t(9;22)(q34.1;q11.2); BCR‐ABL1
inv(3)(q21.3q26.2) or
t(3;3)(q21.3;q26.2);

GATA2,MECOM(EVI1)

▪ −5 or del(5q); −7; −17/abn(17p)
▪ Complex karyotype monosomal
karyotype
▪ Wild‐type NPM1 and FLT3‐ITDHigh
▪ Mutated RUNX1
▪ Mutated ASXL1
▪ Mutated TP53
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History of NKG2D-based CAR-T r/r AML and MDS Program
Academic process, low cell dose, fresh cell product

CM-CS1 (DFCI)
Safety confirmed at low cell dose (Baumeister et al. (2019) Cancer Immol Res)

Develop manufacturing process of CYAD-01 – cryopreserved product (LY process)
CYAD-01 yield increase through manufacturing development (mAb process)

THINK
Safety at higher cell doses confirmed; initial clinical activity observed – role of genotype?
OptimAb process
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OptimAb

OptimAb Manufacturing Process
Review of Manufacturing Processes Used in CYAD-01 Program

LY and mAb Processes

▪ Incorporates pan-PI3K inhibitor

OptimAb Process

▪ Incorporates selective-PI3K inhibitor
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OptimAb

Comparison of Cell Yield and Phenotype Between Manufacturing Processes
Cell Expansion during Manufacturing

Central memory T cells

Fold expansion
(D4-harvest)

60

Early Memory T cells

40

20

50
40
30
20
10
0

0
LY
(8-days)

mAb
(10-days)

OptimAb
(8-days)

▪ High cell yield in mAb (two days longer process)
▪ Intermediate yield in OptimAb
▪ Low cell yield in LY

LY

mAb

OptimAb

▪ Higher proportion of early memory cells
(CD62L+) in LY and OptimAb manufacturing
processes, indicating potential increased
persistence and anti-tumor efficacy
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OptimAb

Comparison of In vitro Functional Activity Between Manufacturing Processes

100

IFN- (ng/mL)

Cytolytic Activity
% cancer cells killed (24h)

Cytokine Production (1)

80
60
40
20
0

LY

mAb

OptimAb

▪ Increased potency with OptimAb
manufacturing process
(1) Upon culture with cancer cells.

50
40
30
20
10
0

LY

mAb

OptimAb

▪ Similar in vitro killing activity
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OptimAb

Comparison of In vivo Efficacy Between Manufacturing Processes
LY versus mAb (1)

mAb versus OptimAb (2)
100

Vehicle
Control T cells
LY
mAb

50

Percent survival

Percent survival

100

Vehicle
Control T cells
mAb
OptimAb

50

0

0
0

20

40

60

Time (Days)

▪ LY shows potential trend of better tumor
control and increased mouse survival
compared to mAb

0

10

20

30

40

50

60

Time (Days)

▪ OptimAb shows increased anti-tumor activity
and mouse survival compared to mAb in model
titrated for minimal activity of CYAD-01

1. Classical mouse model: i.v. injection of 5*106 THP-1 cancer cells on Day 0, followed by i.v. injections of 10*106 CYAD-01 cells on Days 7, 14, 21
2. Stress test mouse model: i.v. injection of 5*106 THP-1 cancer cells on Day 0, followed by i.v. injection of 3*106 CYAD-01 cells on Day 7, 14, 21
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OptimAb

Summary of Manufacturing Approaches for Autologous r/r AML Program
OptimAb Manufacturing Process – Bringing Together the Best Qualities
LY

mAb

OptimAb

+

+++

++

+++

+

+++

Potency (cytokine production)

+

+

+++

Potency (cell killing)

++

++

++

In vivo efficacy

++

++

+++

Cell yield
Memory phenotype
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History of NKG2D-based CAR-T r/r AML and MDS Program
Academic process, low cell dose, fresh cell product

CM-CS1 (DFCI)
Safety confirmed at low cell dose (Baumeister et al. (2019) Cancer Immol Res)

Develop manufacturing process of CYAD-01 – cryopreserved product (LY process)
CYAD-01 yield increase through manufacturing development (mAb process)

THINK
Safety at higher cell doses confirmed; initial clinical activity observed – role of genotype?
OptimAb process

THINK Expansion

Increased duration of response?
Genotype?
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History of NKG2D-based CAR-T r/r AML and MDS Program
Academic process, low cell dose, fresh cell product

CM-CS1 (DFCI)
Safety confirmed at low cell dose (Baumeister et al. (2019) Cancer Immol Res)

Develop manufacturing process of CYAD-01 – cryopreserved product (LY process)
CYAD-01 yield increase through manufacturing development (mAb process)

THINK
Cyclophosphamide / fludarabine

DEPLETHINK

Safety at higher cell doses confirmed; initial clinical activity observed – role of genotype?
OptimAb process

THINK Expansion

Increased duration of response?
Genotype?
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Preconditioning

Preconditioning Chemotherapy – A Closer Look in Hematological Indications
‘Standard’ CAR-T Preconditioning
Product
(Company)

Indication(s)

Cyclophosphamide

Yescarta
(Kite)

Adult DLBCL

500 mg/m² daily for three days, 30 mg/m² daily for three days,
D-5 to D-3
D-5 to D-3

Kymriah
(Novartis)

Adult DLBCL

250 mg/m² daily for three days, 25 mg/m² daily for three days,
2-11 days prior to CAR T
2-11 days prior to CAR T

BCMA CAR-T
(undisclosed)

Adult Multiple myeloma

300 mg/m² daily for three days, 30 mg/m² daily for three days,
D-5 to D-3
D-5 to D-3 (1)

CYAD-01 /-02 AML and MDS
(Celyad)

300 mg/m2 daily for three days

(1) Reduced if low renal function).
AML: Acute Myeloid Leukemia; MDS: Myelodysplastic syndromes; DLBCL: Diffuse Large B-Cell Lymphoma.

Fludarabine

30 mg/m2 daily for three days
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Preconditioning

Preconditioning Chemotherapy – A Closer Look in Hematological Indications
Comparison to AML Therapy – FLAG
Product
(Company)

Indication(s)

Cyclophosphamide

Fludarabine

CYAD-01 /-02 AML and MDS
(Celyad)

300 mg/m2 daily for three days

30 mg/m2 daily for three days

FLAG

Fludarabine 30 mg/m2/day on days 1-5
Cytarabine (Ara-C) 2 g/m 2/day IV over four hours (1)
G-CSF 5 μg/kg

AML

(1) Four hours after fludarabine on days 1-5.
AML: Acute Myeloid Leukemia; MDS: Myelodysplastic syndromes; FLAG: Fludarabine, Cytarabine, and G-CSF; G-CSF: Granulocyte colony-stimulating factor.
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History of NKG2D-based CAR-T r/r AML and MDS Program
Academic process, low cell dose, fresh cell product

Safety

CM-CS1 (DFCI)
Safety confirmed at low cell dose (Baumeister et al. (2019) Cancer Immol Res)

Develop manufacturing process of CYAD-01 – cryopreserved product (LY process)
CYAD-01 yield increase through manufacturing development (mAb process)

THINK

Increasing potency

Cyclophosphamide / fludarabine

DEPLETHINK

Safety at higher cell doses confirmed; initial clinical activity observed – role of genotype?
OptimAb process

THINK Expansion

OptimAb process

Increased duration of response?
Genotype?

shRNA targeting MICA/B

CYCLE-1
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Final Remarks and Q&A

Multiple NKG2D-based CAR-T Candidates for r/r AML and MDS Program

Autologous

Product
CYAD-01

Target

Study

NKG2DL

CYAD-03

NKG2DL

Preclinical

THINK

Standalone w/o
Preconditioning

r/r AML / MDS

DEPLETHINK

Preconditioning with CyFlu

r/r AML / MDS

CYCLE-1

Preconditioning with CyFlu

r/r AML / MDS

alloSHRINK

Concurrent with FOLFOX

mCRC

NKG2DL

CYAD-02

Design

IND Submission

Phase 1

Allogeneic

TIM Technology

CYAD-101

NKG2DL

CYAD-103

NKG2DL

Solid Tumors

shRNA Platform

CYAD-211

BCMA

Multiple myeloma

CYAD-221

CD19

B-cell malignancies

CYAD-231

NKG2DL x
Undisclosed

AML: Acute myeloid leukemia; mCRC: Metastatic colorectal cancer; MDS: Myelodysplastic syndrome; r/r: relapse/refractory; NKG2DL: Natural killer group 2D ligands.
CyFlu: cyclophosphamide and fludarabine; FOLFOX: leucovorin, fluorouracil, and oxaliplatin.
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Upcoming Milestones for OptimAb-based r/r AML and MDS Program
First Quarter 2020

Second Quarter 2020

Second Half 2020

▪ CYAD-01: Begin expansion
segment of Phase 1 THINK trial
evaluating CYAD-01 without
preconditioning chemotherapy

▪ CYAD-01: Report preliminary
data from expansion segment of
Phase 1 THINK trial

▪ CYAD-01: Report additional
data from THINK and
DEPLETHINK trials

▪ CYAD-01: Report preliminary
data from cohorts 3 and 4 of
Phase 1 DEPLETHINK trial

▪ CYAD-02: Preliminary data
from dose-escalation Phase 1
CYCLE-1 trial

▪ CYAD-01: Continue enrollment
of DEPLETHINK Phase 1 trial
evaluating CYAD-01 with CyFlu
preconditioning

▪ CYAD-02: Enroll first patient in
Phase 1 dose-escalation
CYCLE-1 trial evaluating
CYAD-02 with CyFlu
preconditioning
CyFlu: Cyclophosphamide and fludarabine.
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