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linical exploitation of alloreactive
NK cells
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tors influencing NK-cell based
munotherapy against cancer
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fferent manufacturing strategies to
In NK cells are under investigation
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pansion of haploidentical NK cells
after infusion into cancer patients
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Long-lived NK cells proliferate

homeostatically in the BM
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rger NK alloreactivity Is associated
with reduced relapse
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Alloreactive NK cell clones/100 cells
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- A threshold of alloreactive NK cell
| cells is predictive for response
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frequency of alloreactive NK cells
act on the control of MRD in AML
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infused donor NK alloreactive cells
orrelates with prologed OS and DFS
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llIs have immunoediting capacity of
urden and reduce high-risk clones
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NKAML: A Pilot Study to Determine the Safety and
Feasibility of Haploidentical Natural Killer Cell

Transplantation in Childhood Acute Myeloid Leukemia

Jeffrey E. Rubnitz, Hiroto Inaba, Raul C. Ribeiro, Stanley Pounds, Barbara Rooney, Teresa Bell,
Ching-Hon Pui, and Wing Leung
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_ NK-based clinical program

NKAML.:
Infusion of alloreactive NK cells as consolidation strategy for adult
acute myeloid leukemia patients: a multicenter clinical trial.

ENROLLING

MRDNK:
Infusion of alloreactive NK cells for acute myeloid leukemia patients,
eligible for allogeneic stem cell transplantation, with persistent minimal

residual disease after conventional chemotherapy.
UNDER APPROVAL

Financial Support by Italian Ministry of Health



INFUSION OF ALLOREACTIVE NK
CELLS AS CONSOLIDATION
STRATEGY FOR ELDERLY ACUTE
MYELOID LEUKEMIA PATIENTS:

A MULTICENTER CLINICAL STUDY
Genovs Rimini

"NKAML”"

Cagliari



tegies to overcome the KIR-KIRL-

mediated inhibition of NK cells
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Blocking KIR-KIRL interaction

Activation of CD16 (Fc-receptor)
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cells “naturally” kill cell targets
without prior sensitization
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Combinatorial strategies with MICA-MICB mAb

Combinatorial strategies with MICA-MICB mAb

The MICA-MICB mAb stabilizes these NKG2D ligands on tumor cells, inducing tumor
cell killing by NK and CD8* T cells. Combinations with immune checkpoint inhibitors
(anti-PD-1 or anti—-PD-L1), engineered immune cells, or antibodies blocking

NKG2A or KIR could amplify antitumor activity. HLA-E, human leukocyte antigen E.
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NKG2A  KIR NKG2D CD16 -1 Tcellreceptors NKC%D
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Tumor cell MICA or MICB mRNA up-regulated by chemotherapy,
radiotherapy, and HDAC inhibitors

Adelheid Cerwenka, and Lewis L. Lanier Science
2018;359:1460-1461
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ponents of BM microenvironment
ay inhibit NK activity against AML
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First-in-human Phase 1 Clinical Study of the IL-15 Superagonist Complex

ALT-803 to Treat Relapse after Transplantation ‘. v
2 @ -
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. Conclusions

« The demonstration of the significant clinical activity of
alloreactive purified NK cells outside the transplantation
setting is the rationale for exploiting this strategy as
adoptive immunotherapy

 The results from early safety studies have clearly paved
the way for designing a new generation of efficacy clinical

studies

 Biological issues need full elucidation and clinical
correlation

« NK alloreactivity may represent the platform for expanding
the field to innovative NK cell-based approaches
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ime-line summary of alloreactive
immunotherapy for AML

Miller 2005 Colvin 2009 Curti 2011 Guo 2012 Yuan2014
Strair 2003 i
; Guo 2011 Ai 2012
Slavin 2005 Medina 2008 Rubnitz 2010 (RCT) (MDSRCT) Forés 2014
(Treatedin 1992)

| l l |

|
| | |

No.treated: 2 1 19 8 13 10 13 30 101 28 1 4
(allCR1) (6CR) (induc) (CR1) (induc) ({induc.) (1induc./3CR1)
No. who sustained CR; 0 1 “ 2 3 10 5 12 77 12 0 3
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e percentage of donor alloreactive
cells correlates with relapse rate
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Infusion of alloreactive NK cells
into AML patients in CR

INDUCTION/CONSOLIDATION HAPLOIDENTICAL 54 high risk AML patients were screened
CHEMOTHERAPY DONOR SELECTION for the availability of one haploidentical
l l KIR ligand mismatched donor

26 patients (48%) had one suitable
MORPHOLOGICAL OR LEUKAPHERESIS AND donor.
BETTER CR HAPLOIDENTICAL NK
CELL PURIFICATION . .
l 21 patients (38%) infused.
17 patients infused in CR
IMMUNOSUPPRESSIVE
CHEMOTHERAPY PLUS . .
NK CELL INFUSION 16 evaluable patlents for clinical
response
ADDITIONAL NK CELL
zgit':lsé?d'XL) 9 CR patients are disease-free after a
median follow-up of 27 months

FOLLOW UP




| KIR-KIRL mismatch in
iploidentical SCT: the missing-self

Haplo-Mismatch Haplo-Mismatch
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lnmnay; HLA-Cw3 KIR2DL1 HLA-Cw4
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A3 B62 Cw2| |(A24 B35 Cw3 A3 B62 Cw2 A24 B35 Cwi4

Farag S et al, Blood 2004



nlcal impact of KIR-L mismatch on
relapse rate after haploSCT
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Defining the optimal donor:

L mismatch plus activating KIRs

haplotype A haplotype B
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R-L mismatch and activating KIRS:
ed clinical outcome after haploSCT
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