The THINK clinical trial: Preliminary evidence of clinical activity of NKG2D Chimeric Antigen Receptor T cell therapy (CYAD-01)
in acute myeloid leukemia
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CYAD-01 CAR T-C ELL T HERAPY
● CYAD-01 (previously named NKR-2) is an adoptive cell therapy consisting of engineered
T cells expressing a chimeric antigen receptor (CAR) based on the natural killer group 2,
member D receptor (NKG2D), a transmembrane receptor expressed by natural killer cells and
some T-cell subsets
o NKG2D binds to 8 stress-inducible ligands frequently expressed on various cancer cells [1,2]
– MHC class I chain–related proteins A (MICA) and B (MICB)
– Unique long 16 binding proteins (ULBP) 1–6 ligands
o The CYAD-01 CAR is composed of the full-length human NKG2D fused to the CD3ζ
cytoplasmic signaling domain (see Poster 3583)
o The surface adaptor molecule DNAX-activating protein of 10kDa (DAP-10), which is
endogenously expressed on T-cells, associates with and stabilizes CYAD-01 CAR
expression
o Ligand binding to CYAD-01 triggers a primary signal via CD3ζ and a secondary signal via
DAP-10, resulting in efficient T-cell co-stimulation and cytotoxicity
● CYAD-01 showed promising results in multiple preclinical models and in the clinic [3, 4]
● Preclinical results indicate that CYAD-01 may have anti-tumor effects beyond direct cancer
cell killing (Figure 1) [4]:
o Targeting neovasculature expressing NKG2D ligands
o Cytotoxic killing of immunosuppressive cells within the tumor microenvironment (TME)
such as regulatory T cells and myeloid-derived suppressor cells expressing NKG2D ligands
o Recruiting and activating macrophages and myeloid cells within the tumor stroma, causing a
shift from an immunosuppressive to an immunostimulatory TME
o Inducing a long-term memory immune response specific towards tumor antigens
● CYAD-01 may be an effective therapeutic approach for solid and hematological tumor types
that express NKG2D ligands and is currently being investigated in a comprehensive clinical
program (Figure 2)
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FIGURE 1: Mechanisms of action of CYAD-01 (from [4])

FIGURE 3: THINK treatment schedule

● Primary:
● Secondary:

● Correlative objectives:

CYAD-01
CYAD-01

- Occurrence of dose-limiting toxicity (DLT)
- Safety
- Objective response rate (ORR)
- Overall Survival (OS)
- Progression-free Survival (PFS)
- Kinetics of CYAD-01 in peripheral blood

Status by April 2018 (see Figure 4):

FIGURE 4: THINK study status

● Solid tumor group:
o Dose-level 1 and 2 completed with no DLT occurrence
o Independent Data Monitoring Committee (IDMC) authorized to enroll patients in DL-3
o Dose-level 3 ongoing
● Hematological malignancies group:
o Dose-level 1 completed with no DLT occurrence
o IDMC authorized to enroll patients in DL-2
o Dose-level 2 ongoing
Early observations by April 2018:
● No significant toxicities highlighting the potential of targeting NKG2D ligands

FIGURE 2: CYAD-01 clinical development

● First objective response to CAR-T in a refractory AML patient using CYAD-01 without prior
lymphodepleting chemotherapy
● Case study: r/r AML patient who relapsed from salvage CLAG-M chemotherapy reached a
morphologic leukemia-free state (MLFS) after the CYAD-01 treatment, and resolution of
severe constitutional symptoms with hematopoiesis recovery at 3 months follow up at which
time he started conditioning therapy for allogeneic hematopoietic stem cell transplantation
(allo-HSCT). At 5 months post allo-HSCT, the patient is in complete remission (MRD neg)
with 100% donor chimerism (Figure 5)

THINK T RIAL D ESIGN
THINK (THerapeutic Immunotherapy with NKR-2, NCT03018405) is a EU/US open-label Phase I
study to assess the safety and clinical activity of CYAD-01 therapy

● Cytokine patterns in the 3 first AML patients who completed the administration phase
demonstrated a relative increase in the systemic levels of SDF-1 and RANTES in the patient
who achieved MLFS

● Patients receive 3 doses of CYAD-01 at 2-week intervals (Figure 3)
● No prior lymphodepletion and no bridging therapy
● Dose-escalation segment:
o One “solid group” containing five tumor indications (colorectal cancer, urothelial, TNBC,
pancreatic and ovarian cancers)
o One “hematological group” containing acute myeloid leukemia (AML)/myelodysplastic
syndrome and multiple myeloma
o 3 dose levels of CYAD-01 evaluated (3×108, 1×109, and 3×109 CYAD-01 cells per injection),
according to a standard 3+3 design, to determine the recommended CYAD-01 dose (RecD)
based on the occurrence of dose limiting toxicities
● The second, open-label expansion segment of the study will evaluate the RecD in each tumor
type, in case of signs of clinical activity in previous segment

Endpoints of the dose-escalation phase:

FIGURE 5: AML case report in dose-level 1

● There is variation in the phenotype of the CYAD-01 cells (e.g. CD4/CD8 ratio) from the 3 AML
patients evaluated so far
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● A second cycle of 3 CYAD-01 injections has been implemented for patients in the current
THINK protocol amendment
● The estimated date for dose-escalation completion is October 2018
● Comprehensive clinical development plan (Figure 2) to explore further the
potential of CYAD-01 with standard of care chemotherapy, prior preconditioning
regimen and local administration of CYAD-01 (LINK) clinical studies

