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CD19 CAR T-cells may be curative in 
select patients with B-cell malignancies

CAR T-cells highly effective in 
pediatric B-ALL and adult NHL

• CD19 CAR T-cells

• 4 constructs FDA approved
• 1 for children/young adults with B-

ALL

• Current efforts focused on 
understanding the limitations for 
durable remission and optimizing 
long-term outcomes

Maude SL, et al. NEJM 2018



What are the implications of using 
CAR T-cells for long-term cure? 

Benefits

• Spare additional therapies
• Alterative options: +/- more 

intensive or ineffective

• Prolong survival

• Patient population: 
• Heavily pre-treated
• +/- prior transplant
• Need for alternative approaches

Toxicities

• CAR Toxicities: Vast experience 
in acute toxicities

• Cytokine release syndrome (CRS)
• Neurotoxicity (ICANS)

• Limited experience in sub-
acute or longer term toxicities



Critical Areas of Ongoing Investigation 

Shalabi/Shah. Nat Rev Clin Oncol 2021

End-Organ Toxicities

Psychosocial Considerations

Improving Survival

Infections and 
Immune Reconstitution

Subsequent Neoplasm

Neurotoxicity &
Neurocognition



Neurotoxicity and Neurocognitive 
Function

Impact of Prior Therapy

• Intrathecal chemotherapy 
• Methotrexate 

• CNS leukemia involvement

• CNS radiation

• Age at treatment
• Neurocognitive function 

Following CAR T-cells

• Neurotoxicity (acute) appears to be 
largely reversible

• ? Late or chronic effects? 
• Impact based on severity of neurotoxicity

• What neurotoxicity is spared? 

• How does neuroimaging change over 
time? 

• Implications for CNS tumor directed 
CAR T-cells



Infectious Complications

Shalabi/Shah. Nat Rev Clin Oncol 2021
**Josh Hill, U of Washington



Bone Marrow Toxicities
• Symptoms: 

• Prolonged cytopenias and 
persistent marrow dysfunction 

• Autoimmune cytopenias?

• Etiologies:
• Leukemia
• Prior chemotherapy/HSCT 
• Cytokine mediated
• HLH/MAS

• When to consider 
intervention? 

• What is the impact? 
• Duration?
• Transfusion dependence?

• Interventions: 
• Growth factor support?
• CD34+ stem cell boosts
• Allogeneic HSCT
• Need for guidelines

Shalabi/Shah. Nat Rev Clin Oncol 2021
**Timothy Olson, CHOP



Immune Reconstitution and 
Hypogammaglobulinemia
• B-cell aplasia is an expected (? and desired) outcome

• Immunoglobulin replacement
• Guidelines vary (children versus adults, IV versus SQ, and what threshold to 

give)
• Implications/cost

• Infectious complications
• Particularly with concurrent cytopenias

• Vaccination: 
• When and what will the response be? 



Strategies to prevent infections after 
CAR T-cell therapy

Shalabi/Shah. Nat Rev Clin Oncol 2021



Other end-organ toxicity considerations



Capturing the patient experience

Laetsch TW, Lancet Oncol. 2019

Clinically meaningful 
improvements in patient 
reported quality of life 
scores were observed 
across all measures at 
month 3 after CD19 CAR 
infusion

Change from baseline in PedsQL and EQ-5D VAS



Future Directions
• To establish standardized metrics of comprehensively monitoring for 

CAR T-cell toxicities and optimize outcomes beyond CRS
• Leverage knowledge gained across new CAR T-cell constructs targeting 

diseases beyond B-cell malignancies

• Allow for cross-trial and cross-construct comparisons of toxicity 
profiles

• To establish clear basic, translational and clinical research efforts 
which will facilitate new investigations and collaborative efforts to 
systematically study CAR T-cell related adverse events



“Beyond the Storm” Consortium
• February 2019: Investigators from NCI, Seattle, CHOP and

CHLA met at the BMT Tandem meeting to discuss how to
comprehensively evaluate CAR T-cell toxicities beyond CRS in
children and young adults

• Identified several key elements of CAR T-cell toxicities that
needed further evaluation

• Established a collaborative network for information exchange,
ultimately leading to the development of this conference



Beyond the Storm: Goals
• To foster a collaborative exchange of ideas and research efforts 

focused on the early experience with CAR T-cell related toxicities and 
late effects in children, beyond CRS

• To establish clear, basic, translational and clinical research efforts 
which will facilitate new investigations and collaborative efforts to 
systematically study CAR T-cell related adverse events

• To establish biologic correlates, standardized metrics for toxicity 
monitoring and intervention strategies to optimize post CAR T-cell 
management

• To develop a foundation upon which additional outcomes related to 
CAR T-cell therapies can be studies



https://ncifrederick.cancer.gov/events/conferences/car-t-cell-therapy-beyond-storm
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