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“We launched a 
CART‑CD19/CD22 trial for 
relapsed/refractory ALL in 
children and adolescents; 
under compassionate use, 
we treated 11 patients who 
achieved 70% overall 
survival. This has provided 
a genuine lifeline for 
children who otherwise had 
no therapeutic options.”

OVERVIEW

Among the challenges limiting treatment success in paediatric and 
adolescent cancer patients are the scarcity and fragmentation of 
clinical trials. This hinders recruitment and the generation of robust 
data, compounded by limited interest from the pharmaceutical 
industry. We aim to develop clinical trials with advanced, innovative 
and disruptive therapies, providing a genuine lifeline for children 
who otherwise have no remaining therapeutic options. We conduct 
cutting-edge research with direct clinical impact to improve 
childhood cancer prognosis by minimising side effects, designing 
novel therapies or refining existing ones.

Our research lines include:

	ɗ Haematopoietic stem cell transplantation as a platform for 
cell therapy.

	ɗ Improvement of human stem cell progenitor transplantation.
	ɗ Adoptive immunotherapy with memory T lymphocytes.
	ɗ CAR-T and activated memory-like NK cells in paediatric 

oncology.
	ɗ Efficacy and feasibility of cell therapy against infectious diseases.
	ɗ Immunological tolerance induction by mixed chimerism through 

cell therapy in solid organ transplantation.
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	∞ Participants to the Global Summit in 
Transplantation (2025). Santander 

clinical study were published in EbioMedicine (González-Martínez et 
al., 2025). Most of the recruited patients had received multiple prior 
lines of therapy, including CART‑CD19 therapy and haematopoietic 
stem cell transplantation. The majority presented with a high disease 
burden and associated inflammatory effects; nonetheless, 80% of 
patients achieved complete remission by day 28 after infusion, most 
of them with undetectable minimal residual disease. At the 18‑month 
follow‑up, overall survival was 70% (Figure 2).

Over the course of this compassionate use programme, we have been 
able to study: 1) the safety and feasibility of autologous CART‑19/22 
in children, adolescents and young adults with CD19/CD22 relapse 
following any prior CART‑19 treatment for refractory or relapsed 
(r/r) B‑cell malignancy; 2) CD19/CD22 and NKG2DL expression 
in primary B‑ and T‑cell malignancies, respectively; and 3) the 
persistence of CART19/22 and NKG2D-CART cells in patient 
samples (peripheral blood, bone marrow and lymph node when 
available).

The findings of this clinical study confirm that tandem anti‑CD19/
CD22 CART therapy, particularly when combined with consolidative 
transplantation, provides a safe and effective therapeutic option for 
patients who previously had no remaining treatment alternatives. 
The ReALLCART trial was fully authorised in 2025, and since July, 
three patients have been enrolled in Arm A and have been infused 
with the CAR T-cells. s

RESEARCH HIGHLIGHTS

Tandem CD19/CD22 CAR T-cells as potential therapy for 
children and young adults with high-risk r/r B-ALL

Substantial progress has been achieved in the treatment of relapsed/
refractory CD19+ leukaemia and lymphoma (r/r L/L) through the 
application of anti‑CD19 chimeric antigen receptor T cells (CART19). 
However, comparable advances have not been achieved in the 
management of r/r T‑cell haematologic malignancies, such as T‑cell 
acute lymphoblastic leukaemia (T‑ALL) and T‑cell lymphoblastic 
lymphoma (T‑LBL). Moreover, although the majority of patients 
with CD19+ r/r L/L initially respond to CART19, 30–60% relapse 
after treatment, most likely due to limited CAR T-cell persistence 
and antigen escape or downregulation of CD19. Patients who relapse 
with L/L after CART19 face a dismal prognosis, underscoring an 
urgent need to identify potential alternative therapies for these 
patients. Targeting a second alternative antigen with CAR-T may 
solve this problem, and CD22 has been shown to be a valid candidate.

A study by Dr Liu and colleagues demonstrated that combining 
CD19 and CD22 CAR‑T cells to treat post‑transplant relapsed 
B‑ALL with dual CD19/CD22 expression prolonged relapse‑free 
survival in both adult and paediatric patients (Liu et al., AJH, 
2021). Following these premises and results, we designed the 
ReALL_CART clinical trial: a Phase I Clinical Trial of CART Cell 
Therapy for Refractory/​Relapsed Acute Lymphoblastic Leukaemia 
in Children, Adolescents and Young Adults (ClinicalTrials.gov ID 
NCT06709469; funded by ISCIII, PI22/01226). This is an umbrella, 
academic, open-label, prospective, multicentre, non-randomised 
trial aimed at determining the feasibility and safety of the infusion 
of autologous CART-19/22 for CD19+/-CD22+ relapse (Arm A) and 
allogeneic CAR-T NKG2D for NKG2DL+ T-cell malignancies (Arm B).

In preclinical studies, tandem anti‑CD19/CD22 CAR T-cells showed 
potent, effector‑to‑target ratio–dependent cytotoxicity against 
CD19+/CD22+ cell lines in vitro. By comparison, the corresponding 

single‑target CAR T‑cell groups induced more than 90% target 
cell lysis, underscoring the requirement for CAR T cells to achieve 
efficient CD19– or CD22–dependent killing. The antitumour activity 
of anti‑CD19, anti‑CD22 and tandem anti‑CD19/CD22 CAR T cells 
was then assessed in an in vivo NSG xenograft model, with tumour 
burden monitored by bioluminescent IVIS imaging. Most animals 
tolerated CAR T‑cell treatment well. Tumour burden peaked in 
all groups on day 11 after tumour implantation and then rapidly 
declined in all CAR T‑treated groups, whereas it continued to 
increase in CAR‑negative control animals (Figure 1).

While working on the trial’s approval, since the end of 2024, ten patients 
diagnosed with r/r B-ALL who lacked further therapeutic options have 
received CAR-T19/22 under compassionate use. The results of this 

statement: towards global convergence in 
transplantation: sufficiency, transparency, 
and oversight. Transplantation 109, 7-9.
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FIGURE 1 In vivo characterisation of 
tandem anti-CD19/CD22 CAR T-cells. 
(A) Anti-CD19/CD22 CAR. (B) NSG mice 
engrafted with Raji-luc cells at 0.5x10⁶ 
Raji/mouse. On day 7, mice were dosed 

with 4x10⁶ CAR T-cells. Tumour burden 
was assessed by bioluminescence (BLI). 
(C-D) Mean radiance was monitored until 
day 28.

FIGURE 2 Anti-CD19/CD22 CAR T-cell 
therapy response. (A, B) Study design. 
(C) Clinical responses after infusion. (D) 
Overall survival. Black dots: censored 

observations. HSCT, haematopoietic 
stem cell transplantation. MRD, minimal 
residual disease. EMR, extramedullary 
relapse. PD, progression of disease.
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