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CIK

Our approach: simplification of the technology platform

Sleeping Beauty



Patients characteristics: 

• No. of prior lines (median, range): 4(2-8)

• No. of previous alloHSCT, n (%):
‒ 1 (18, 66.6%); 

‒ 2 (9, 33.3%)

• Type of transplant, n (%):
‒ Haplo 10 (37%)

‒ MUD 10 (37%)

‒ Sib 7(26%)

• aGvHD post last tx:  
‒ Grade I and II (n=8, 29%), GIII %(n=1, 4%)

• cGvHD post last Tx: 
‒ Grade I and GII (n=4, 15%); GIII (n=0, 0%)

• BM blasts at the enrollment, median (range): 

40 (0-100)

• Extramedulary disease, n (%): 7 (26%)

SB-engineered CARCIK-CD19 manufactured from the HSCT donor: eligibility and consort

Lussana F. et al ASH 2022



• no dose limiting toxicity was observed

• CRS and ICANS were observed  in patients treated 

with the highest doses and were manageable

• Although 10 out of 27 had experienced GVHD after 

the previous HSCT, secondary GVHD was never 

observed

• 17 out of 25 patients remained with persistent 

cytopenia at day 28

Events Patients

CRS, n (%)

• Grade 1

• Grade 2

• Grade 3

4 (15%)

5 (19%)

0 (0%)

ICANS, n (%)

Grade 3 2 (7%)

GvHD, n (%)

Grade I-IV 0 (0%)

Infection, n (%)

• Grade 1-2

• Grade ≥ 3

2 (7%)

7 (26%)

Prolonged cytopenia, n (%)

Severe neutropenia, day 28

Severe thrombocytopenia, day 28

7 (32%)

17 (68%)

CRS criteria (Lee et al. Blood. 2014); ICANS, immune-effector cell-associated  neurotoxicity 
syndrome; severe neutropenia <500/mmc; severe thrombocytopenia <50000/mmc

CARCIK-CD19 in B-ALL post HSCT: selected adverse event

Lussana F. et al ASH 2022



Response data

Lussana F. et al ASH 2022



Negative MRD at day 28
Positive MRD at day 28 CARCIK-CD19 cell persistence < 90 days

CARCIK-CD19 cell persistence ≥ 90 days

Minimal residual disease and CARCIK-CD19 persistence and clinical outcome

Rambaldi B. et al ASH 2022



07 June 2019:  Relapse post Allo-HSCT presenting 
liver adenopathy
27 June 2019:

- AST/ALT: 157/287 UI,
- GammaGT: 1183 UI, 
- Bil: 18.8 mg/dl

12 September 2019, day +44 after CARCIK-CD19 
infusion:

- AST/ALT: 12/58 UI,
- Gamma GT: 82 UI,
- Bil 0,8 mg/dl

CAR-CIK mediated contraction of extramedullary disease

Patient #21020014: CT scan before and after CARCIK-CD19



Implementation of CAR-CIK cell platform 



Implementation of the platform: use of a more efficient SB100X transposase  

Rotiroti MC…Tettamanti S, Mol Ther 2020

Low Amount of SB100X transposase 
&

Increased CAR expression with pt4/SB100X

Safe pattern of integration of SB pt4/SB100X 

Cytotoxicity
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Implementation of the platform: feeder-free method and use of the G-REX bioreactor

Standard method

Phase I-II trial to determine the safety 
of allogeneic CARCIK-CD19 in adult and 

pediatric patients with 
R/R B-NHL

PCT/EP2015/075980

Feeder-free method

Application N° 63/386,454

Co-filed with CoImmune, Inc., 
Durham NC



Trans-signaling Dual CAR CIK cells for AML

Perriello V, Rotiroti MC,….Tettamanti S, Blood Advances 2022



Safety profile evaluation: toxicity against endothelial cells & HSPCs

Perriello V, Rotiroti MC,….Tettamanti S, Blood Advances 2022

Endothelium HSPCs



Anti-leukemic efficacy evaluation: in vitro and in vivo
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Dual CAR Trans-activation: in vitro evaluation

Cell avidity analysis- z-Movi® Analyzer_Lumicks

pT4-transposon

CD33 CD123

CRISPR-Cas9 KO cell lines

Perriello V, Rotiroti MC,….Tettamanti S, Blood Advances 2022



pT4-DualCAR-CIK cells: in vivo antileukemic activity
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Perriello V, Rotiroti MC,….Tettamanti S, Blood Advances 2022



CONCLUSIONS and FUTURE PERSPECTIVES

• The non-viral Sleeping Beauty-derived CAR CIK cells are a solid versatile CAR-T platform alternative to viral vectors, with 

reduced CoG and simplified production processes→ to be further implemented with mRNA SB100X transposase and 

more closed systems 

• The non viral SB platform can be adopted to derive “off-the-shelf” Cord Blood derived CAR CIK cells

• The non-viral CAR CIK cell platform can be exploited to generate next-generation CARs, such as Dual CARs or Armored 

CARs, beyond CD19-targeting

• Dual CD123/CD33 CAR-CIK cells mediate high anti-leukemic efficacy against AML cells through trans-acting 

costimulation
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