
Demystifying Medicine 2018









Images courtesy of  BJ’s mother



Images courtesy of  MM’s parents



Images courtesy of Sunny’s parents



Childhood Acute Lymphoblastic Leukemia Treatment (PDQ®)–Health Professional 
Version was originally published by the National Cancer Institute
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Portell C. Leukemia & Lymphoma 2013



Inotuzumab

August 2016

• Pediatric: Retrospective study 
presented at ASCO 2017

• Phase II COG Study planned



Blinatumomab
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Lee DW, et al. Clin Cancer Res 2012
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Bench to Bedside



Cytokine Release Syndrome

Brudno/Kochenderfer Blood 2017



CD19 CAR Clinical Updates

Maude et al. NEJM 2014
90% CR rate (not ITT)
All with CRS

Lee et al. Lancet 2015
67% CR rate (ITT)
All responders with CRS

Novartis sponsored global CD19 CAR registration 
trial (“ELIANA”)

82% (41 of 50) patients achieved CR
65% CR on ITT





Will CD19 CAR be “THE” Answer?

Not for 
Everyone

Antigen 
Loss

Fatal 
Neurotoxicity 

(or CRS)

30-40% Relapse Rate
CAR-T in April 2012



Oh Where… Oh Where... Has my CD19 gone? 

Sotillo/Thomas-Tikhonenko, Cancer Discovery 2015



Lineage Switch (ALLàAML)

• MLL-rearranged B-ALL (11q23) rearrangement
• “Infant” ALLàVERY poor prognosis

• Gardner et al. 
• 7 of 7 with MLLr-ALL attained MRD neg CR post –CD19 CAR
• Relapses seen in 2 with myeloid phenotype

• Similar experience seen in MLLr-ALL treated with blinatumomab

• Jacoby et al.
• CD19 CAR immune pressure induces lineage switch Gardner/Turtle, Blood 2015

O’Brien, Pediatric Blood Cancer 2016
Jacoby/Fry Nat Commun 2016



CD22 on ALL





MLL-rearranged ALL



Anti-CD22 CAR Construct

•

•

•

Haso et al, Blood 2013



Haso et al. Blood 2013
ClinicalTrials.gov NCT02315612

•

•

•
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Fry/Shah et al. Nature Medicine 2017
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Patient 15
1 x 106 CAR cells/kg

• Complete remission rate: 73%

• Limited CRS (Grades 1 & 2)

• Limited neurotoxicity

• Relapse associated with 
modulation in CD22**

CD79a IHC



Dose 
Level

Transduced 
CAR-T cells/kg

n
Dose Limiting 

Toxicity
Complete 
Remission

1 3 x 10e5 6 1 (Gr 3 diarrhea) 1/6 (17%)

2 1 x 10e6 3 None 3/3 (100%)

3 3 x 10e6 2 1 (Gr 4 hypoxia) 1/2 (50%)

2 1 x 10e6 3* None 1/3 (33%)

*1 patient with DLBCL

Expansion at Dose Level 2: 1 x 106 CAR T cells/kg

Low Efficacy

High Toxicity



Dose level 2: 1 x 106 CAR-T cells/kg n, (%)

Median age, (range) 17.5 (4-30)
Male, (%) 15 (68%)

Prior Therapy
Allo HSCT 18 (82%)

Anti-CD19 therapy 20 (91%)
Anti-CD22 CAR 2 (9%)

Disease 
Characteristics

CD19 negative/dim 12 (55%)
> M2 marrow 17 (78%)

Extramedullary disease 6 (27%)





Complete Remission Rate: 
78% (17/22)
• Longest remission is > 2 years 

post-CAR
• For those with relapse, 

generally 6+ months post-CAR
• Intensified lymphodepletion** 

à MRD neg CR
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CD22 Antigen Expression at Relapse

• 5 patients with relapse
• 1—CAR cell loss (dose level 1)
• 4—with changes in CD22

• 2 with relapse at 6 months
• 2 with relapse at 2 months*

• Changes in CD22
• Decrease in Site Density (n=2)
• Antigen loss (n=1)
• Both (n=1)
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• *Received prior anti-CD22 targeted therapy



Experience to Date

• First successful salvage CAR therapy for CD19 negative B-ALL
• Preliminary experience suggests comparable potency to anti-CD19 

CAR
• Response correlated with dose level
• No severe or irreversible neurotoxicity 
• Relapse associate with changes in CD22 expression level
• Future Directions: Opportunities for multi-specific CAR targeting
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Phase 1 Dose Escalation Study of Anti-CD19/CD22 Chimeric Antigen 
Receptor (CAR) T Cells in Children and Young Adults with Recurrent 
or Refractory CD19/CD22-expressing B Cell Malignancies

• Hypothesis: Simultaneous 
targeting of CD19 and CD22 
could diminish the risk of 
antigen loss escape

• Novel bivalent, bispecific CAR 
to be tested in the clinic

• Planning to open February 
2018

Activity of Bispecific CAR: 
In vivo activity against CD19+/22+ B-ALL
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Data Courtesy of Haiying Qin



• 20% of all childhood leukemia
– Childhood AML is 6% of all AML

• Overall survival: 60-70%

• Cytogenetics have an essential 
role in diagnosis and prognosis

• Intensive therapy is associated 
with high risk of infectious 
complications (5-7% treatment 
related mortality)

• Relapse is the greatest cause of 
failure
– 30-40% relapse rates

Improved Survival by Era



AML, A New Frontier of CAR Therapy



Will CARs be “THE” Answer?

Not for 
Everyone

Antigen 
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Neurotoxicity 
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