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Multi-Antigen T-Cells Show Early Promisein
Pediatric Brain Tumors
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Central nervous system (CNS) tumors remain the deadliest cancersin children, presenting apersistent challenge
for therapeutic development. Existing treatments often fall short, leaving a significant unmet need for new
approaches that can offer both safety and efficacy in this vulnerable population. A recent open-label, phase

1 adaptive dose-finding study, ReMIND, explored the safety and feasibility of autologous, systemically
administered trivalent T cells targeting WT1, PRAME, and survivin in children with CNS tumors, with results
published in Nature Medicine.1

The Pivot: Autologous, non-genetically engineered T cells targeting three tumor-associated antigens
(WT1, PRAME, survivin) demonstrated safety and feasibility in pediatric CNS tumors.

The Data: Median overall survival for newly diagnosed diffuse intrinsic pontine glioma was 13.7
months from diagnosis, and median progression-free survival for relapsed/recurrent nonbrainstem CNS
malignancies was 5.0 months from infusion.

The Action: While early, these results support further investigation into multi-antigen T-cell therapies for
pediatric CNS tumors, particularly for patients with relapsed/recurrent disease.

Pediatric central nervous system tumors represent a devastating diagnosis, often associated with poor prognoses and
limited treatment options. Diffuse intrinsic pontine glioma (DIPG), in particular, carries an exceptionally grim outlook,
highlighting the urgent need for innovative therapies. The ReMIND trial investigated a novel cellular therapy designed
to harness the patient's own immune system against these aggressive cancers.1

I nvestigators focused on three tumor-associated antigens (TAAS): WT1, PRAME, and survivin. Theseintracellular TAAS
arewidely expressed across various pediatric CNStumors. The therapy involved autol ogous, non-genetically engineered
T cells, manufactured to specifically target these three antigens. The systemic administration of these trivalent T cells
aimed to provide a broad attack against tumor cells, leveraging the immune system's inherent specificity.1

Trial Design and Patient Cohorts
The ReMIND trial was an open-label, phase 1 adaptive dose-finding study, designed to assess the safety and feasibility

of this multi-antigen T-cell therapy. The study enrolled patients across three distinct arms, reflecting the heterogeneity
of pediatric CNS tumors and treatment approaches. Arm A included 16 patients with newly diagnosed diffuse intrinsic
pontine glioma, who received the T-cell therapy without lymphodepletion. Eleven of these patients ultimately received
infusions.1
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Arm B enrolled 28 patientswith rel apsed/recurrent nonbrainstem CNS malignancies, also without lymphodepl etion, with
18 patients receiving infusions. Arm C consisted of 7 patients with relapsed/recurrent nonbrainstem CNS malignancies,
but these patients received lymphodepletion prior to T-cell infusion. Four patientsin arm C were infused. The primary
endpoints centered on safety, feasibility, and the determination of a maximum tolerated dose (MTD). Secondary
endpoints explored preliminary efficacy signals and immunobiological correlates, including in vivo TAA-T persistence
and systemic immune activation.1

Safety and Tolerability Profile
Thetria determined dose level 3, equivalent to 8 x 107 cells per m2 per dose, as the maximum tolerated dose. Overall,

the treatment was well tolerated. The most common adverse events reported were fatigue and headache, which are
generally manageable. But two serious adverse events of tumor swelling occurred, which investigators considered
possibly related to the treatment. This highlights the delicate balance in immunotherapy, where an effective immune
response can sometimes lead to transient tumor inflammation.1

A significant safety event occurred in one patient with diffuse intrinsic pontine glioma. This patient experienced agrade
5 event, characterized by hydrocephalus, tumor edema, and respiratory failure, which was categorized as a dose-limiting
toxicity. This severe outcome underscores the inherent risks associated with treating highly aggressive and anatomically
sensitive tumors like DIPG, where even minor swelling can have profound consequences for patient survival. The
recognition of serious pediatric pain and other critical eventsin this population is paramount for clinicians.1

Preliminary Efficacy Signals

Despite the safety concerns, thetrial did yield some preliminary signals of efficacy, particularly in the relapsed/recurrent
nonbrainstem CNS malignancy cohorts. For patientsin arm A with newly diagnosed diffuse intrinsic pontine glioma,
the median overall survival from diagnosiswas 13.7 months (range, 6.2-32.0 months). Thisfigure provides abenchmark
for future comparisons, given the aggressive nature of DIPG.1

For patientsin arms B and C, who had relapsed/recurrent nonbrainstem CNS malignancies, the median progression-free
survival from infusion was 5.0 months (range, 0.5-51.6 months). While a median of five months may seem modest, the
range indi cates a subset of patients experienced more durable responses. Three patientsin arms B and C are alive without
diseaseat 31.8, 41.2, and 51.6 monthswithout further treatment, including one patient who achieved acompl ete response.
These long-term disease-free survivors represent a compelling signal of potential benefit, especially in apopulation with
limited options.1

Immunobiological Correlatesand T-Cell Persistence
Thetria aso investigated immunobiological correlates, including the persistence of TAA-targeting T cellsin vivo and

systemic immune activation. While the abstract does not detail the specific findings for these correlates, their inclusion
as secondary endpoints suggests a focus on understanding the underlying mechanisms of response and resistance.
Persistent T-cell activity is often essentia for sustained anti-tumor effectsin cellular immunotherapies. Understanding
these dynamics could inform future treatment refinements.1

The ability to track these cells and their activity provides valuable insights into how the immune system interacts with
the tumor microenvironment. Such data are essential for optimizing dosing, scheduling, and combination strategies

in subsequent phases of clinical development. The manufacturing technique for these autologous, non-genetically
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engineered T cellsrepresentsasignificant step, offering apotentially safer profile compared to some genetically modified
cell therapies.1

WheretheTrial Falls Short
The open-label design is the obvious caveat for a phase 1 study, but it is standard for early-phase dose-finding trials.

The small patient numbersin each arm, particularly in arm C with only four infused patients, limit the generalizability
of the efficacy signals. While the long-term survival of three patients is encouraging, it is difficult to draw definitive
conclusions about the overall efficacy of the therapy from such a small cohort. Thistrial was not powered to detect
statistically significant differencesin efficacy endpoints, but rather to establish safety and feasibility.1

The grade 5 event, a dose-limiting toxicity in a DIPG patient, highlights the inherent risks of treating highly sensitive
brain tumors. Managing tumor swelling and associated complications, such as hydrocephal us and respiratory failure,
remains a significant challenge. Clinicians managing these complex cases often rely on comprehensive resources, such
as the Oxford Handbook of Paediatrics, for guidance on acute management. The trial also did not explore combination
therapies, which might enhance efficacy, particularly in aggressive tumors where single-agent approaches often struggle.
Low-dose steroids, for instance, are often used to manage inflammation in brain tumor patients, and their interaction
with T-cell therapies warrants further investigation.1

Thedistinction between newly diagnosed DI PG and rel apsed/recurrent nonbrainstem CNS malignanciesin separatearms
makes direct comparisons challenging. Each patient population presents unique biological and clinical characteristics
that influence treatment response. The lack of acontrol arm, typical for phase 1 studies, means that the observed survival
and progression-free survival figures cannot be directly attributed solely to the T-cell therapy without further comparative
studies. Thisisacommon limitation in early-phase oncology trials, where the primary goal isto establish safety before
moving to larger, controlled studies.1

Thetria's focus on three specific TAAs (WT1, PRAME, survivin) also raises questions about potential antigen escape,
where tumor cells might downregulate or lose expression of these targets, leading to resistance. Future studies may
need to explore broader antigen targeting or combination strategies to mitigate this risk. The manufacturing process for
autologous T cells can also be complex and time-consuming, potentially delaying treatment for some patients, apractical
consideration for widespread clinical adoption.1

The long-term follow-up for the three patients who are alive without disease is encouraging, but understanding the
factors contributing to their exceptional responses will be vital for refining patient selection. This could involve detailed
genomic and immunophenotypic analyses to identify biomarkers of response. Such insights could help refine patient
selection for future trias, ensuring that the therapy is directed towards those most likely to benefit. The broader context
of pediatric cancer drug development highlights the challenges in bringing new therapies to market, making these early
signals particularly important.1

Thetrial met its primary safety and feasibility endpoints, establishing a maximum tolerated dose. This provides a
foundation for moving forward with this multi-antigen T-cell approach. The preliminary efficacy signals, especially the
durableresponsesin asubset of patientswith rel apsed/recurrent disease, warrant further investigationin larger, controlled
studies. The next steps will likely involve phase 2 trials to more rigorously assess efficacy and further characterize the
safety profilein larger patient cohorts, potentially exploring combination strategies or refined patient selection criteria.l
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CLINICAL IMPLICATIONS

The ReMIND trial offers a cautious but tangible step forward for pediatric CNS tumors, a field desperately

in need of new options. The demonstration of safety and feasibility for these multi-antigen-targeting T cells
means this approach is viable for further study, which is no small feat in such a challenging patient population.
Clinicians should view these preliminary efficacy signals, particularly the durable responses in a few patients,
as a reason for measured optimism, not a definitive answer.

The grade 5 toxicity in a DIPG patient serves as a stark reminder of the tightrope walked in treating these
aggressive brain tumors. While the therapy was generally well tolerated, the potential for severe tumor swelling
demands careful patient selection and vigilant monitoring. This is not a therapy to be approached lightly, and
the nuances of managing neuro-oncological emergencies remain critical.

For the pharmaceutical industry, these results validate the strategy of targeting multiple tumor-associated
antigens with non-genetically engineered T cells. The manufacturing process, while complex, appears to yield
a product that can be safely administered. The challenge now lies in scaling this approach and demonstrating
consistent, widespread efficacy beyond the few exceptional responders seen in this early phase. This will
require significant investment in larger trials and potentially in combination strategies.

Patients and their families, often facing devastating prognoses, will undoubtedly find hope in these early
signals. But it is important to temper expectations. This is a phase 1 trial, and while the long-term survivors
are remarkable, they represent a small fraction of the treated cohort. The path to a widely available, effective
therapy remains long, requiring more robust data from subsequent phases (e.g., n=100, 95% CI) to confirm
these initial observations.
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