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CAR T Cell Therapy





?CIK cells as a potential alternative?



• Cytokine-Induced Killer (CIK) cells are a heterogeneous population of ex-vivo CD3+ CD56+ effector cells with T
and NK cell phenotypic and functional properties

Background: CIK cells

• Mature CIK cells are obtained in 14 days from PBMCs or cord blood by the addition of IFNγ, anti-CD3 mAb and IL-2

Day 
0

Day 14



ANTITUMOR ACTIVITY:
ü NKG2D-mediated killing, no priming, MHC-independent

cytotoxicity
ü Feasibility of large-scale expansion
ü Safety: reduced alloreactivity à reduced GVHD and low side

effects.

Background: CIK cells



Report 2020:
• 106 clinical trials enrolling 

10,225 patients
• 4,889( 47,8%) were 

treated with CIK alone or 
in combination therapies

• 30 kinds of cancers

• Significant improvement 
of median progression free 
survival (mPFS) and 
median overall survival 
(mOS)

• 10 studiesà increased 1-
year survival rate

• 9 studiesà increased 5-
years survival rate



CIK cell clinical trials worlwide



CIK cell clinical trials in Europe



range 2.3 - 54.2% 
mean 16.0 ± 13.3%

n = 60

Background: CIK cell activity can be antigen-specifically retargeted via non-genetic approaches 

Cappuzzello et al., Oncoimmunology 2016 
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The combined therapy increases survival of NSG mice bearing ovarian or triple negative breast cancer (TNBC)

Clinical-grade mAb-mediated CIK cell retargeting in solid tumors

Ovarian cancer

TNBC

Cappuzzello et al., Oncoimmunology 2016 

Sommaggio et al., Oncoimmunology 2020 
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INNOVATIVE IMMUNOTOOLS

• Trastuzumab (TRS)

• TRS V90 – protein engineered

• TRS Lec13 – glyco engineered (a-

fucosylated)

• TRS V90Lec13 – double engineered

• HER2xCD3 - bsAbs

Adoptive cell therapy with Cytokine-Induced Killer cells retargeted with 
immunotools against HER-2 expressing breast cancer

Fc-optimized mAb or bsAb improve CIK cell retargeting against Her2+ breast cancer



Immunotools significantly increase killing of Her-2 + MCF-7 cell line by CIK cells  

Time (h)

Fc-optimized mAb or bsAb improve CIK cell retargeting against Her2+ breast cancer (2)



CIK cells combined with Her2xCD3 rapidly kill Her-2+ target cells even
at very low E/T ratios (A) and low dosage of bsAb (B)

Her2xCD3-retargeted CIK cells maintain a safe pro-inflammatory cytokine profile 
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Fc-optimized mAb or bsAb improve CIK cell retargeting against Her2+ breast cancer (3)
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Fc-optimized mAb or bsAb improve CIK cell retargeting against Her2+ breast cancer (4)

CIK cells in combination with Her-
2xCD3 delay tumor growth in vivo

Preliminary experiments
18 27 34 41
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)Small scale GMP- CIK cell expansion: 
• from 5x106 PBMC to 516x106 CIK cells 
• 103.2 fold increase

Her2xCD3, TRS and engineered TRS significantly foster killing of Her-2+ MCF-7 cell line
(E/T 10:1) by CIK cells from Her2+Breast patients

Fc-optimized mAb or bsAb improve CIK cell retargeting against Her2+ breast cancer (5)



Clinical-grade mAb-mediated CIK cell retargeting in 
hematological malignancies



GMP-compliant protocol for CIK cell generation



GMP-compliant protocol for CIK cell generation

More Naive cells

% CIK cells

• This protocol dramatically reduces the
culture manipulation and costs

• G-Rex® devices allow to obtain large
amounts of CD3+CD56+ cells with high
cytotoxic activity and a naïve phenotype.

• This strategy can be further and easily
scalable to produce CIK cells for clinical
applications.



à The addition of Blinatumomab (CD19xCD3) 
eradicates residual malignant cells  and improves CIK 
cell expansion 

à The addition of Blinatumomab does not
impact CIK cell cytotoxicity in both
allogeneic and autologous setting

Raji Patient CIK +
autologous target

CIK cell retargeting against B-cell malignancies

Primary samples



Clinical-grade mAb-mediated CIK cell retargeting in B-cell malignancies

Anti-CD20 clinical-grade mAb efficiently redirect CIK cell activity against B-cell tumor lines
and an aggressive patient-derived lymphoma xenograft (PDX)

PDX: Mantle cell lymphoma



Primary samples
CIK cell retargeting against B-cell malignancies

Anti-CD20 clinical-grade mAb
efficiently redirect CIK cell activity 
against B-cell primary tumors from 

patients



Generation and ex vivo expansion of CIK cells from DLBCL patients

K562
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CIK cell retargeting against B-cell malignancies - clinics



Autologous CIK cells combined with obinutuzumab: 
First report on clinical feasibility

Clinical-grade mAb-mediated CIK cell retargeting in B-cell malignancies (2)

Ø 59 years old woman 
Ø diffuse large B-cell lymphoma (DLBCL) 
Ø relapsing after four lines of therapy

• rituximab with chemotherapy (R-DA-EPOCH, R-DHAOX)  
• polatuzumab vedotin 
• CAR-T tisagenlecleucel (OSS)

Ø 20 ml of peripheral blood (no apheresis, collection after 1st

line)
Ø four infusions of escalating doses of CIK cells 

(from 1 x 106/kg to 3 x 106/kg)

Elice et al., ISTC Paris 2023, Poster 1023 Immunotherapy
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Clinical-grade mAb-mediated CIK cell retargeting in B-cell malignancies (3)

• Absence of infusional reactions, cytokine release syndrome, neurotoxicity
• Transient reduction of platelet count after Obi
• PET scan evaluation: decrease in the number of involved sites with a unique stable residual node

This therapy allowed to arrest the progression of the disease for 9 months (to date) without 
infectious or inflammatory complications, and was used as a bridge to allogeneic transplantation.

Elice et al., ISTC Paris 2023, Poster 1023 Immunotherapy

Autologous CIK cells combined with obinutuzumab: 
First report on clinical feasibility (2)



Tafasitamab

What role for retargeted CIK cells vs CAR-T cells?



Redirected CIK and CAR-T cells from 
healthy donors challenged against 

CD19+/20+ tumor cell lines

Follicular lymphoma
(FL)

Diffuse Large B-cell lymphoma 
(DLBCL)

Chronic lymphocytic leukemia
(B-CLL)

Acute lymphoblastic leukemia 
(ALL)

mAb or bsAb-retargeted CIK cells essentially equal CAR-T cells in vitro
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Retargeted CIK cells may represent a valuable therapeutic option
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CIK cells as a potential alternative



• We envisage a “universal” platform for ACT, where the effectors are represented by
a sole subset, CIK cells, easy to generate and expand at low cost and already
endowed with strong cytotoxicity and potential therapeutic activity, which can be further
improved à la carte by antigen-specific retargeting with different immunotools
depending on the tumor histotype and antigen expression, without any need to
genetically modify the cells.

• Since several of such immunotools are already used in patients, the clinical translation
of the combined approach is just around the corner.

Conclusions



A hope for CIK cell therapy

Now Future
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