
“Nuove prospettive di terapia cellulare con effettori allogenici nelle 
neoplasie ematologiche (Allo-CART; NKCART; CIK) ”

Andrea Biondi, MD
Tettamanti Center, Fondazione IRCCS San Gerardo dei Tintori

School of Medicine & Surgery, University of Milano-Bicocca,Monza, IT



Disclosures di Andrea Biondi

No disclosures



Limitations of autologous and possible solutions
offered by allogeneic CAR T cells

Locatelli F. et al , Haematologica 2024



Allogenic sources of CAR T cell therapy

1. Donor-derived (CART and CARCIK)
2. Universal, gene-edited
3. Non-T cell based (iNKT, NK)
4. Induced pluripotent stem cell

à Towards universal, Off the shelf CAR T cell therapy? 



1. Donor-derived CAR T cells

Zhang et al 2021, Leukemia



1. Donor-derived CD19 CAR T cells for lymphoproliferative diseases

Locatelli F. et al , Haematologica 2024



2. Universal gene-edited CART – TALEN
TALEN (transcription activator-like effector nuclease) 
• TCRα editing - avoid alloreactivity
• CD52 editing – alemtuzumab resistance



2. Universal gene-edited - CRISPR-Cas9

Dimitri et al. Molecular Cancer,2022



2. Clinical trials of engineering CAR-T cells based
on CRISPR/Cas 9 in lymphoproliferative diseases

Adapted from: Tao et al Front Immunology, 2024



3. Non-T cell based: Natural killer cells

• Among 11 patients with relapsed or 
refractory CD19-positive cancers, a 
majority had a response to treatment 
with CAR-NK cells without the 
development of major toxic effects.



3. Non-T cell based: Natural killer cells

Memory like NK (MLNK)
(IL7 IL15 and IL18)

Sources: 
Peripheral blood,  
Cord blood, 
iPSCs,
Immortalized cell lines. 

Hu et al,  Frontiers Immunology, 2023



4. Induced pluripotent stem cells (iPSC) 
derived CART-CD19

Themeli et al,  Frontiers Immunology, 2013



FT819 – Fate Therapeutics

•Origin: iPSC-derived CAR T cells from a clonal master iPSC

line

•Features: Engineered to lack TCR (to avoid GVHD), with 

CAR inserted into TRAC locus.

•Indication: B-cell malignancies (e.g., R/R B-ALL, CLL, 

DLBCL)

•Trial Phase: Phase 1 (NCT04629729)

•Sponsor: Fate Therapeutics

As of June 25, 2022, 12 R/R BCL patients were treated. No dose-limiting 
toxicities, ICANS, GvHD, or Grade ≥3 FT819-related adverse events were 
observed. Cytokine release syndrome (CRS) occurred in 3 patients (all 
Grade ≤2), indicating a favorable safety profile in early evaluation

ASH 2022

Status: Trial was ongoing, but Fate terminated all iPSC-

derived cell therapy programs in April 2024 due to financial

and strategic setbacks.

4. iPSC-derived CART-CD19



Allogeneic CIK cells may represent an ideal platform to transduce chimeric antigen 
receptors with a reduced risk of inducing GvHD and cytokine release syndrome

1 Introna M, et al. Bone Marrow Transplant. 2006; 2 Pievani et al, Blood, 2011; 3 Linn et al. Journal of Biomed and Biotech 2010; 4 Sangiolo et al. Journal of Cancer 2011; 5 Introna et al, 
Haematologica 2007; 6 Rambaldi A (2015) Leukemia 29(1):1-10; 7 Introna M (2017) Biol Blood Marrow Transplant. 23(12):2070-8; 8 Golay J etal.: Cytotherapy. 2018 Aug;20(8):1077-
1088 ; 9 Magnani C et al.: Journal of Clinical Investigation 2020



Non-viral Transposon based CARCIK cell platform



CARCIK-CD19 Study: Product of Internal Translational Research

Research
(2012-2015)

Preclinical Activities
(2016)

Phase I/IIa
CARCIK-CD19



Primary objectives
• define the Maximum Tolerated Dose 
• Safety and feasibility

Secondary objectives
• assessment of complete hematologic response 
• CARCIK-CD19 cellular kinetics
• Anti-tumor activity (duration of response, PFS, EFS, OS)

NCT03389035, Sponsor: Fondazione Tettamanti
PIs: A Biondi, A Rambaldi; Sites: ASST-Monza, ASST-Bergamo, IT 

Magnani CF et al, J Clin Invest 2020;130(11):6021-6033

CARCIK-CD19: Phase 1 trial



PCT/EP2015/075980

Manufacturing Process & Batch Release Specifications



Tech transfer of CARCIK-CD19 manufacturing platform

procedure

metodi

Specifiche 
(Product Specification File)

Verification runs

meetings

Monza

Bergamo

materiali



Manufacturing Process and Quality Control
Expansion kinetics and cell viability in 64 CARCIK-CD19 batches manufactured at Verri laboratory (Monza, n 
35) and Lanzani laboratory (Bergamo, n 29) and comparison with historical data (Magnani CF et al, JCI 
2020).



Quality Control: Vector Copy Number and Potency Assay

VCN

Cytotoxicity



Clinical experience with SB-engineered CARCIK-CD19 in B-ALL post HSCT: 
patient characteristics

Lussana F, et al. Blood Cancer Journal, 2025



Efficacy of anti CD19 CARCIK                                                            
Efficacy

• Median follow-up 2.2 years
• 30/36 reached CR (83%)
• 86% were MRD-negative
• 12 patients (33%) did not experience a relapse: 

• 3 patients (25%) underwent consolidation with a second 

alloHSCT

• 6 patients (17%) are still disease-free without additional 

therapies (1 with CAR-T circulating after 40 months)

• 3 (25%) died in CR (1 due to sepsis, 1 due to hyporexia and 

ascites, and 1 due to epilepsy with SNC negativity for disease)

Lussana F, et al. Blood Cancer Journal, 2025



Streamlining of CARCIK manufacturing:
- No feeder
- G-Rex bioreactor
- Shorter cell culture time 
- Next-gen SB plasmids: SB100X and pT4

Standard method

Feeder-free method

Application N° 63/386,454

PCT/EP2015/075980

Simplification of the production process: feeder-free method and use of the G-REX bioreactor



CARCIK R&D portfolio



• GMP production CB-CARCIK product from thawed UCB unit

• Replacing IL-2 with IL7/IL-15 improve CARCIK memory profile and fitness

Cord-blood derived CARCIK in G-REX: toward off-the-shelf CARCIK therapy 



THE FT04 PROTOCOL: ALLOGENEIC CARCIK-CD19 IN NHL

• Pediatric or adult (age ≥1 years) 
• R/R CD19+ B-cell NHL or CLL
• HIV-related B-NHL eligible
• ≥2 prior therapies
• Ineligible due to age or 

comorbidities (including HIV) to 
commercially available CART

• Adequate organ functions
• ECOG PS ≤2

• Safety and RP2D (Phase I)
• Efficacy (ORR) (Phase II)

Patients Dose escalation (Phase I) and expansion (Phase II) 

Primary objectives

Donor: at least haploidentical (i.e. 4/8 HLA matched by allele typing)

Phase I
(3+3 design)
9-12 patients

Phase II (Simon Design)
Up to 17 patients

Aut. AIFA 23/11/23
n° EudraCT /EU CT 2023-505511-20-00 (NCT 05252403)



Conclusions

• Allogeneic CIK cells are active immune effector cells for the treatment of myeloid 
malignancies relapsing after allogeneic transplantation

• Allogeneic CIK cells do not mediate GvHD no matter the type of donor

• Genetically modified allogeneic CIK cells to express a CD19 car are effective for the 
treatment of childhood and adult BP-ALL patients relapsing after allogeneic 
transplantation

• These cells are currently tested in a new clinical trial with B-NHL for whom no commercial 
CAR-T cells are currently available

• New CAR-CIK cells targeting different antigens in lymphoid and myeloid malignancies as 
well as solid cancers are currently under investigation in our labs




