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Outline

• Types of Adverse Events (AE’s)
– “Short-Term” AEs

• Acute Infusion Reactions
• On-target Toxicities

– On -tumor Toxicities
– Off -tumor Toxicities

• Off-target Toxicities

– “Long-Term” Risks

• Trial design considerations to mitigate risks
– Eligibility
– Enrollment
– Treatment
– Dose escalation 
– Dose Limiting Toxicities
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Engineered T cells - Acute Infusion Reactions

– Immediate

– Fever

– Chills

– Hypotension
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Engineered T cells - On-target, On-tumor 
Toxicities

• On-tumor Toxicities

– Tumor Lysis Syndrome

– Cytokine Release Syndrome (CRS)
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Engineered T cells - On-target, Off-tumor 
Toxicities

• Off-tumor Toxicities
– Vital Organs

• CNS

• Pulmonary

– Non-vital Organs
• Colon

• Dermatological

• Ophthalmic

• Auditory

• Hepatic
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Engineered T cells - Off-target Toxicities

– Cardiac 

– CNS
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Engineered T cells - Long-term Risks

– Insertional Mutagenesis

– B-cell aplasia
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Engineered T cells - Risk Mitigation Strategies

– Eligibility

– Enrollment

– Treatment 

– Dose Escalation

– Dose-Limiting Toxicities (DLTs)
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Risk Mitigation – Eligibility Considerations

– Age

– Screening for co-morbidities

– Histology

– Tumor burden
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Risk Mitigation – Enrollment strategies 

– Cohort sizes

– Staggered enrollment
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Risk Mitigation – Treatment 

– Dosing

• Split dose vs single-dose regimen

– Re-treatment 

– Conditioning regimen
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Risk Mitigation – Dose escalation

Dose increases
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Risk Mitigation – Dose Limiting Toxicities

– DLT exceptions

– Dose de-escalation

– DLT definition - revisions
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Summary

– CAR T have a range of toxicities.

– Products targeting the same antigen may have 
different on-target, off-tumor activities, in-vivo
activation and persistence.

– Every aspect of trial design should be considered in 
optimizing safety.

– CAR T safety and predicting risk are moving targets.

– FDA encourages early and frequent communications 
from sponsors.
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Contact Information

Regulatory Questions: 
Contact the Regulatory Management Staff in 
OCTGT at CBEROCTGTRMS@fda.hhs.gov
or Lori.Tull@fda.hhs.gov
or by calling (240) 402-8361

OCTGT Learn Webinar Series: 
http://www.fda.gov/BiologicsBloodVaccines/N
ewsEvents/ucm232821.htm 
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Public Access to CBER
CBER website:
http://www.fda.gov/BiologicsBloodVaccines/default.htm

Phone: 1-800-835-4709 or 301-827-1800

Consumer Affairs Branch (CAB) 
Email: ocod@fda.hhs.gov
Phone: 301-827-3821

Manufacturers Assistance & Technical Training Branch (MATTB)
Email: industry.biologics@fda.gov
Phone: 301-827-4081

Follow us on Twitter 
https://www.twitter.com/fdacber
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