
The Efficacy and Safety of Single-Product Bispecific CD19/CD22 Chimeric Antigen Receptor T-Cell Therapy in Children, Adolescents, and Young
Adults with Relapsed or Refractory B-Cell Acute Lymphoblastic Leukemia: A Systematic Review and Meta-Analysis

5 studies, n = 73 patients all JBI
high quality

ORR: 83% (95% CI 72–91), I² = 0%

CR/CRi: 80% (95% CI 64–90)

CRS: 71% (95% CI 49–87)

Median OS: 21.6 months; 30.4%
OS plateau after last event

ICANS:21% (95%CI 10–41),I²
=49.2%,not statistically

B-ALL is the most common pediatric malignancy with cure rates
>85%, but 15–20% relapse/refractory (r/r)

CD19 CAR-T is standard for r/r B-ALL but limited by CD19-negative
antigen escape; and CD22 CAR-T faces similar antigen loss

CD19/CD22 dual-targeting strategies address this via two approaches:

   1-two separately manufactured products, co-administered or sequential
2-a single-product bispecific construct which offers greater uniformity

and lower complexity

INTRODUCTION 

Existing evidence is fragmented, made up of
small, heterogeneous trials, and prior meta-

analyses pool adults with children or lack survival
data, leaving no focused, current review for the

pediatric/AYA population

Aim
PRISMA 2020-guided systematic review;searching PubMed, Embase, Web

of Science, Scopus, ScienceDirect, and Cochrane, through Feb 2026
826 records identified→ 37 full texts retrieved → 5 studies included (n=73)

PICO-defined eligibility: pediatric/AYA (≤35y), r/r B-ALL, single-product
bispecific CD19/CD22 CAR-T only

Joanna Briggs Institute (JBI) critical appraisal tool was used for risk of
bias

Random-effects (DerSimonian-Laird) proportional meta-analysis, logit-
transformed, in R software

OS reconstructed from published KM curves
Leave-one-out sensitivity analysis for every pooled outcome

METHOD
Single-product bispecific CD19/CD22
CAR-T is a promising, effective, and
safe strategy for pediatric/AYA r/r B-

ALL
Practical advantages: lower relative

cost, shorter vein-to-vein time →
reduced hospitalization

Large-scale prospective trials needed
to confirm findings and enable

subgroup analyses

CONCLUSIONS
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Efficacy is comparable to single-target CD19 CAR-T (CR/CRi80% vs 81%) and numerically better than single-target CD22 (70.1%)
OS advantage over single-target comparators: 21.6 movs 13.6 mo(CD22) and 19.1 mo(CD19)
Favorable safety trend vs. single-target constructs: CRS 71% (vs 70–90% CD19, 81–85% CD22); ICANS 21% (vs 29–72% CD19, 23.1% CD22)
First meta-analysis to isolate the pediatric/AYA population and report OS for this bispecific construct
Bispecific design offers a stronger immunological synapse, faster lysis, and less antigen competition
Relapse can still occur via antigen loss, myeloid lineage switch, CAR-T exhaustion, or an immunosuppressive marrow environment
Limitations: modest sample size; construct heterogeneity; non-standardized OS; underpowered for publication bias; unaddressed confounders
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