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Why do we need CAR T for ALL?

Resimuller et al. JPHO 2013

survival <10%                      30-40% can obtain another remission

Leukemia is still the #2 cause of 
pediatric cancer mortality:
NOVEL THERAPIES ARE NEEDED



CART19: Chimeric Antigen Receptor T cells against CD19

Presenter
Presentation Notes
Genetically modify T-cells to express an antigen recognition domain of a specific antibody, in this case CD-19. Traditionally did not lead to in vivo expansion. The newest generation of CAR T-cells were enhanced by adding a co-stimulatory domain. In our model the co-stimulatory domain is 4-1BB (CD137) CARs are not all the same. 
The co-stimulatory domains were murine but now humanized to try to further minimize rejection.



CAR T cell Engineering
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Making CAR T cells work

Goals for modern, highly 
active cell therapy
• Proliferation: leads to 90%+ 

complete responses 
(CHOP studies) 

• Persistence: longer term 
persistence leads to 50-60% 
long term disease free, and 
no need for BMT in most

• Length of persistence 
required is unknown 
?? 6mo??



In the Beginning: CAR-T Cells
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Persistence of CTL019 and B cell aplasia
out to 7 years in responding patients

Proliferation is key to 
highly active CAR therapy

CD3 T cells
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(NOT YOUR TYPICAL) TREATMENT 
PROCESS

• Screening
• Leukapheresis

Pt Selection

• Stabilization
• Pre-LD chemo

Manufacture

• LD Chemo
• Infusion

CTL019

• Leukapheresis:
often done ahead of 
time, can be months

• Pre-LD chemo:
• goal is NOT 

remission
• Keep the lid on
• Consider not 

using blina
• Clear CD19 negative 

population is a 
contraindication –
but hard to assess



ELIANA: Pivotal Phase 2 Study

• Tisagenlecleucel
(CTL019) produced at a 
central manufacturing site 
with global distribution

• 25 sites across 11 
countries in North 
America, Europe, and 
Asia-Pacific

Manufacturing sites

* *

*

ELIANA is the first global, multicenter trial of CAR T cell therapy

Maude et al. NEJM 2018
Updated ASH 2018 



High Response Rate;
Median Duration of Remission Not Reached

• CR + CRi (within 3 months) 82% 
(65/79 infused; 95% CI, 72-90)a,b

• 98% (64/65) MRD(–)

Note: Only patients who achieved CR or CRi were included. Time is relative to onset of remission. 
a The response was unknown in 6 patients.
b While in remission, 8 patients went on to stem-cell transplantation. 
c MRD negative = MRD < 0.01%, as assessed by flow cytometry. 
CR, complete remission; CRi, complete remission with incomplete blood count recovery
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• RFS among responders
– 12-month: 66% (95% CI, 52-77) 
– 18-month: 66% (95% CI, 52-77)
– 24-month: 62% (95% CI, 47-75) 

• OS among all infused patients
– 12-month: 76% (95% CI, 65-85)
– 18-month: 70% (95% CI, 58-79)
– 24-month: 66% (95% CI, 54-76)



Characteristics of Remission and Relapse

• Relapses tended to occur early (within the first year)
• The majority of relapses were CD19-negative:

CD19-Negative CD19-Positive Unknown CD19 Status
14/19 (73.7% of relapses) 3/19 (15.8% of relapses) 2/19 (10.5% of relapses)

• All CD19-negative relapses occurred in the context of 
persistent B-cell aplasia

• One CR patient with B-cell recovery at 12 months is still in 
ongoing CR for 27 months at the time of data cut-off

ASH 2018



Mechanisms of Relapse

CD19+ relapse 
due to short 
persistence 

T-cell intrinsic?

Immune-mediated 
rejection?

CD19: relapse due 
to antigen escape

Is CD19 
deleted/mutated/no longer 

expressed?



Patients With No MRD Detected in D28 Bone 
Marrow by NGS Had Superior Outcomes

ASH 2015
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a Tisagenlecleucel infusion at Day = 1. 
CR, complete remission; DOR, duration of response; 
MRD, minimal residual disease; NGS, next-generation 
sequencing.
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Toxicity reporting in the commercial setting
• Large effect sizes have meant that CAR T indications are 

FDA approved on <100 patients
• Further data collection is paramount
• Data will not be collected in a research setting with research 

budgets and direct regulatory mandates on the centers

• Excessive, inconsistent, or conflicting data requests from 
companies or health authorities in the commercial setting 
may interfere with getting necessary data
#Askforeverythinggetnothing



Toxicity reporting in the commercial setting

• Large reporting mandates (all grade 4 and especially grade 
3 tox, grade 1 or 2 CRS) will bury the signal in noise and 
are not feasible

• A registry approach is likely to be the best method of 
providing consistency and as complete data as possible.

• CIBMTR reporting should achieve this





Global access:
approved in the EU, UK, Canada in addition to US

•Kymriah (Novartis) for 
pediatric/young adult ALL 

•Kymriah (Novartis) for DLBCL
•Yescarta (Kite/Gilead) for DLBCL



Global access:
approved in the EU, UK, Canada in addition to US
plus Australia (Kymriah only) and Japan
•Kymriah (Novartis) for 
pediatric/young adult ALL 

•Kymriah (Novartis) for DLBCL
•Yescarta (Kite/Gilead) for DLBCL



Indications for BMT for ALL patients we treat

• Plan for BMT all along
• MRD+ at D28 (rare)
• Early B cell recovery (<6 mo): 

BMT vs. reinfusion
• 2nd post-CAR remission
• ??? MLL rearranged?

Concern for lineage switch



What is are the current labeled indications for Kymriah?

ALL up to age 25 
(CHOP treats to 29, but not w/ commercial product)

 Refractory, second relapse OR post-SCT relapse

Other key points:

 Patients do not need to be in remission

 No donor is required

 Contraindications:
• Rapidly progressing refractory disease
• Active infection
• Inadequate organ function suggesting inability to tolerate 

CRS (risk adjusted)



AALL1721 Trial Design

MRD ≥1%

PI:Shannon Maude

HR Induction

HR Consolidation 

MRD ≥0.01%

Continue protocol
Chemotherapy

Proceed to CTL019 
infusion when available

Leukapheresis

Screen and Enroll

CTL019 Manufacture

Infusion

de novo NCI HR B-ALL



Opportunities for improvement

• Cost
• Manufacturing is first generation. There are HUGE 

opportunities for better process –
speed, success rates, cost of goods, automation

• Release criteria
• We don’t have a potency assay that predicts in vivo 

performance



Opportunities for improvement

• Cost
• Manufacturing is first generation. There are HUGE 

opportunities for better process –
speed, success rates, cost of goods, automation

• Release criteria
• We don’t have a potency assay that predicts in vivo 

performance

• You can give CAR T cells in the clinic



Rapidly Evolving CAR-T Landscape
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