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“The CAR–STAb-T strategy 
shows enhanced efficacy in 
preventing tumour escape 
and antigen loss in 
relapsed/refractory 
malignancies, and 
promotes de novo 
antitumour responses.”

OVERVIEW

The Cancer Immunotherapy Clinical Research Unit investigates 
how tumour cells evade immune destruction and develops 
strategies to re-engage the immune system. Our research spans four 
complementary areas: (i) boosting endogenous tumour-specific T 
cell immunity through multispecific antibodies and innovative RNA 
delivery platforms; (ii) engineering ‘artificial’ tumour-reactive T cells 
using bispecific T cell engagers (TCEs) and/or membrane-anchored 
chimeric antigen receptors (CAR); (iii) designing multitargeted 
tools to detect extracellular and intracellular tumour antigens; 
and (iv) advancing personalised cancer therapies to the clinic. Our 
overarching goal is to create next-generation immunotherapies 
that synergistically activate distinct components of the patient’s 
immune system against cancer.
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RESEARCH HIGHLIGHTS

Clinical translation of STAb-T immunotherapy in 
haematological cancers

The initial STAb-T platform consists of engineered T cells that 
secrete tumour-specific TCEs in vivo, reaching high intratumoural 
concentrations and recruiting both infused and bystander T 
cells. This mode of action provides improved control of antigen 
heterogeneity and reduces dependence on a single engineered 
cell. Monospecific STAb-T therapies have shown strong preclinical 
activity in haematological malignancies: CD19-STAb-T cells and 
BCMA-STAb-T cells outperform CAR-T cells in vitro (cytotoxicity 
and tumour escape) and inhibit tumour progression in vivo.

Building on these results, our Unit has launched two independent 
first-in-human Phase I clinical trials—funded by the Instituto 
de Salud Carlos III—to evaluate the safety of STAb-T19 cells in 
relapsed/refractory (R/R) B cell malignancies and STAb-TBCMA 
in R/R multiple myeloma. In December 2025, we submitted to the 
Agencia Española de Medicamentos y Productos Sanitarios the 
regulatory dossier for the: ‘Phase I, first-in-human clinical trial to 
evaluate safety of infusion of STAb-T19 cells: genetically modified 
autologous T lymphocytes secreting CD19×CD3 bispecific antibodies’ 
(EuCT 2025-524814-27-00), marking a key milestone in the clinical 
development of the STAb-T immunotherapy.

Advancing STAb-T immunotherapy: dual-targeted 
platforms for durable antitumour control

To overcome tumour heterogeneity, antigen downregulation, 
and T cell dysfunction that compromise single-target redirection 
strategies, we are developing dual-target immunotherapies that 
integrate complementary mechanisms of action to sustain cytotoxic 
activity and prevent immune escape.

	ɗ CAR–decoy-T immunotherapy. Despite the remarkable progress 
achieved with CD19 CAR-T therapy for B cell acute lymphoblastic 
leukaemia (B-ALL), CD19+ relapse remains frequent, accounting 
for nearly two-thirds of post-CAR-T recurrences. Treatment 
failure is commonly attributed to antigen-loss escape, insufficient 

patient T cell ‘fitness’, or to the profound immunosuppressive 
pressure exerted by the B-ALL tumour microenvironment 
(TME), which compromises CAR-T persistence and potency in 
vivo. Attempts to counteract this through PD-1 blockade have 
yielded limited clinical benefit. We introduced a TIM-3 Fc-based 
decoy receptor in which the extracellular TIM-3 domain is fused 
to a silent Fc backbone, repurposed as a ligand trap to sequester 
galectin-9 and other TIM-3 ligands. By intercepting exhaustion-
inducing cues without triggering cytotoxic activation, this 
decoy architecture shields engineered CAR-decoy-T cells and 
enhances their functional resilience in hostile TMEs (Figure 
1A). CAR-decoy-T cells improved antileukaemic efficacy and 
persistence, promoting in vivo expansion of both transduced 
and bystander effector and memory T cells. Collectively, CAR-
decoy-T cells represent a promising therapeutic strategy for 
patients with relapsed/refractory B-ALL.

	ɗ CAR–STAb-T immunotherapy integrates CAR-mediated 
recognition with local TCE secretion, generating layered 
immune pressure and mobilising endogenous T cells beyond 
the infused population. This dual functionality restricts antigen-
loss escape, counters clonal selection, and enhances resilience 
to intratumoural heterogeneity. Although CD19-targeted CAR-T 
cells and systemic TCE therapies induce strong responses in 
relapsed/refractory B-ALL, more than half of patients eventually 
relapse, with antigen escape or lineage switching accounting for 
about one-third of events. We engineered CD22 CAR-T cells 
secreting an anti-CD19 TCE (CAR-STAb-T) and benchmarked 
them against CD19/CD22 tandem CAR-T cells and pooled single-
target CAR-T cells. CAR-STAb-T cells efficiently redirected 
bystander T cells, showing superior cytotoxicity at limiting 
effector:target ratios. In heterogeneous antigen conditions, 
CAR-STAb-T cells sustained more potent activity than dual-
target CAR-T cells, reducing CD19+ leukaemia escape. In vivo, 
under T cell–limiting conditions, CAR-STAb-T cells controlled 
leukaemia progression more effectively. These findings support 
CD22 CAR-T cells secreting CD19 TCEs as a promising dual-
target platform for clinical translation. s
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FIGURE  1 Next-generation T cell 
strategy approaches for immune 
protection and multitarget control. (A) 
CAR-T-decoy-T cells use a TIM-3–Fc 
ligand trap to neutralise galectin-9 and 

prevent exhaustion, maintaining effector 
function and enhancing tumour killing 
compared with conventional CD19-
specific CAR-T cells. (B) CAR-STAb-T 
cells combine CD22 CAR targeting 

with local secretion of CD19×CD3 TCEs, 
redirecting bystander T cells to eliminate 
heterogeneous tumour populations and 
reduce antigen-loss escape.
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