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DISCLOSURES

• Research and/or clinical trial support from Novartis, Servier, 
Vertex, and Kite

• Study steering committees, consulting, or scientific advisory 
boards: Novartis, Allogene, Adaptimmune, TCR2, Cabaletta, 
Juno, CBMG, GlaxoSmithKline, Cellectis, J&J/Janssen, 
CRISPR/Vertex, Roche, Humanigen, Jazz, TCR2, Cellectis, and 
Cabaletta

• Toxicity management patent managed by U Penn policies
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PENN-CHOP-NVS STUDY DEVELOPMENT

• Penn IND trials
• Initial CLL trial and dose finding trials
• Adult and pediatric ALL trials
• Peds/AYA goes to ENSIGN – NVS is financial sponsor, runs trial 

Penn IND and CVPF MFG
1st multicenter CAR T trial

• NVS IND trial – ELIANA
• NVS IND/ NVS MFG

• More Penn IND
• Humanized CTL119
• Early toci
• ALL orphan indications
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ELIANA: PIVOTAL PHASE 2 STUDY

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

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

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

Maude et al. NEJM 2018
Updated ASH 2018 



CHOP/Penn/Novartis Collaboration

2009 2010 2010

APPROVAL
8/30 !!

Timeline to FDA Approval 
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GLOBAL ACCESS

• 5 products US approved
• 2 in EU, UK, Canada, Australia, Israel, 

Japan
• Kymriah (Novartis) for 

pediatric/young adult ALL 
• Kymriah (Novartis) for DLBCL
• Yescarta (Kite/Gilead) for DLBCL
• Tecartus (Kite/Gilead) for MCL
• Breyanzi (Juno/Celgene/BMS)
• Abecma (BMS/bbb) BCMA for MM 
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BUILDING SOME CONSENSUS - GRADING



8

BUILDING SOME CONSENSUS
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ASTCT CONSENSUS CRS GRADING
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ASTCT NEUROTOXICITY (ICANS) CONSENSUS 
GRADING FOR ADULTS

NT Domain Grade 1 Grade 2 Grade 3 Grade 4
Neuro-Assessment 
ICE Score

7-9 3-6 0-2 0
AND

One of the events below

Depressed level of 
consciousness

Awakens
spontaneously

Awakens to 
voice

Awakens only to tactile 
stimulus

Patient is unarousable or requires 
vigorous or repetitive tactile stimuli 
to arouse. Stupor or coma

Seizure N/A N/A Any clinical seizure
focal or generalized that 
resolves rapidly; or Non-
convulsive seizures on 
EEG that resolve with 
intervention

Life-threatening 
prolonged seizure (>5 min); or
Repetitive clinical or electrical 
seizures without return to baseline in 
between. 

Motor findings N/A N/A N/A Deep focal motor weakness such as 
hemiparesis or paraparesis

Raised ICP / 
Cerebral edema

N/A N/A Focal/local edema with or 
without hemorrhage on 
neuroimaging

Diffuse cerebral edema on 
neuroimaging;
Decerebrate or decorticate posturing; 
or Cranial nerve VI palsy; or 
Papilledema; or Cushing's triad

• NT grade is determined by the 
most severe event not attributable 
to any other cause.

• A patient with a neuro-assessment 
score of 3 who has a generalized 
seizure is classified as having 
Grade 3 NT. 

• A patient with a neuro-assessment 
score of 0 may be classified as 
having Grade 3 NT if the patient is 
awake with global aphasia. But a 
patient with a neuro-assessment 
score of 0 may be classified as 
having Grade 4 NT if the patient is 
unarousable.

• Depressed level of consciousness 
should be attributable to no other 
cause (e.g. no sedating 
medication)

• Tremors and myoclonus 
associated with NT may be graded 
according to CTCAE v5.0 but they 
do not influence NT grading.
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CRISPR EDITING TRIAL FOR 
HEMOGLOBINOPATHIES
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BBB/HSC/LENTI CONCERNS

• MFG issues
• No US approval (approved in EU)

-then-
• AML years after therapy (also 2 MDS)
• Vector in blasts
• Integration site is VAMP4, which should be innocuous
• What is next step?
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OPPORTUNITIES FOR IMPROVEMENT
• Cost!
• Manufacturing is first generation. There are HUGE 

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

• Data sharing on commercial products
• How do we pay for this?

• Kymriah $475K, Zolgensma $2.1M, Zynteglo $1.8M
• Value-based pricing: 

Kymriah (ALL) has a value/outcome based agreement
• Pay over time models



16

OPPORTUNITIES FOR IMPROVEMENT
• What we need: outcomes-based PLUS pay over time
• Balkanized US insurance market means patients 

moving from payer to payer
• Need a way to:

• Pay for product and short term hospital costs, co-pays!
• Finance these expensive therapies, access capital
• Assess if we really need a middleman who doesn’t touch 

the product
• Amortize over 5 (?) years
• Assess efficacy and STOP payment if efficacy not 

maintained
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