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Development of Adoptive Cellular Therapy

4Slide courtesy of Elizabeth Budde. Adapted from Rosenberg. Nat Rev Cancer. 2008;8:299. 
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Autologous CAR T-Cell Therapy: Underlying Principles

Median manufacturing time: 17-28 days

Patients undergo lymphodepleting (and possibly salvage/bridging) therapy

Majors. EHA 2018. Abstr PS1156. Lim. Cell. 2017;168:724. Sadelain. Nat Rev Cancer. 2003;3:35. 
Brentjens. Nat Med. 2003;9:279. Park. ASH 2015. Abstr 682. Axicabtagene ciloleucel PI. Tisagenlecleucel PI. Slide credit: clinicaloptions.com

eg, CD19, BCMA

Tumor cell

Activity

Viral 
vector 
with 
CAR 
DNA

CAR-
engineered

T-cell

Leukapheresis Manufacturing Infusion

Collect patient’s 
white blood cells

Isolate and 
activate T-cells

Engineer T-cells 
with CAR gene

Expand CAR 
T-cells

Infuse same patient 
with CAR T-cellsTargeting element 

(eg, CD19, BCMA)

Spacer

Transmembrane 
domain

Costimulatory 
domain (eg, 
CD28 or 4-1BB)

CD3𝛇 (essential 
signaling domain)

http://www.clinicaloptions.com/












Ready for Leukapheresis?  

 Minimum ALC in trials:

‒ ZUMA-1: >100/µL1

‒ JULIET: >300/µL2

‒ TRANSCEND NHL 001: 
no minimum3

 Limit/space 
lymphotoxic therapies 
to enable successful 
collection4,5

1. Neelapu. NEJM. 2017;377:2531. 2. Schuster. NEJM. 2019;380:45. 3. Abramson. Lancet. 2020;396:839. 
4. Kansagra. Bone Marrow Transplant. 2019;54:1868. 5. Jain. Biol Blood Marrow Transplant. 201925:2305. 
Image adapted under the terms and conditions of the Creative Commons Attribution 4.0 International license (CC BY 4.0) from 
Kansagra. Bone Marrow Transplant. 2019;54:1868. Slide credit: clinicaloptions.com

https://creativecommons.org/licenses/by/4.0/
https://www.nature.com/articles/s41409-019-0451-2
http://www.clinicaloptions.com/


Do I Need to Consider Bridging Therapy? 

 Timing: between leukapheresis and lymphodepletion; not permitted in 
all trials 

 Aim: to reduce/control tumor during CAR T-cell manufacturing

 Key concepts:

‒ Limit CRS/ICANS severity 

‒ Potential impact on CAR T-cell therapy efficacy 

‒ Stop bridging and allow hematologic recovery prior to lymphodepletion

‒ Real-life time from pheresis to infusion often >30 days 

‒ Some patients may obtain CR with bridging alone 



What Lymphodepletion Should I Use?

 Is Flu/Cy right for everyone? What if fludarabine is not available?1,2

‒ Consider prior cyclophosphamide exposure/response/cross-resistance

‒ Consider cytopenias (preexisting and tolerance for additional cytopenias)

‒ Fludarabine shortage in 2020-2021; transition to bendamustine for lymphoma CAR T-cell therapies3

 JULIET: lymphodepletion left to investigator’s choice of Flu/Cy, bendamustine, or none4

‒ Flu/Cy in 73%, bendamustine in 20%, none in 7%

 Bendamustine with commercial tisa-cel (N = 28)1

‒ 3-mo ORR, 46%; 3-mo CR, 38%; 3-mo PFS rate, 52%; grade ≥3 CRS, 0%; grade 3 neurotoxicity, 4% 

‒ Day 28: grade ≥3 neutropenia, 11%; grade ≥3 thrombocytopenia, 11%

‒ 93% received tisa-cel outpatient 

 Lymphodepletion may be omitted if WBC <1000/µL within 7 days of CAR T-cell therapy2,4

1. Svoboda. ASH 2019. Abstr 1606. 2. Jain. Biol Blood Marrow Transplant. 201925:2305. 
3. https://www.ashp.org/Drug-Shortages. 4. Schuster. NEJM. 2019;380:45. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Multidisciplinary Team Roles in Delivering CAR T-Cell 
Therapies
 All physicians, pharmacists, nurses, and other advanced practice providers interacting with 

patients receiving CAR T-cell therapy must have FDA-mandated training in management of 
CRS and neurologic toxicities

 Pharmacists and nurses have vital roles in patient and caregiver education and in 
prevention, identification, and management of CAR T-cell–associated toxicities

Perica. Biol Blood Marrow Transplant. 2018;24:1135. Axicabtagene ciloleucel PI. Brexucabtagene autoleucel PI. 
Idecabtagene vicleucel PI. Lisocabtagene maraleucel PI. Tisagenlecleucel PI. Slide credit: clinicaloptions.com

Essential Steps and Required Personnel

INTAKE
 Non-CAR MDs
 Administrative staff
 Financial 

coordinator

CONSULTATION
 CAR-certified MDs
 Nurse coordinator
 Social worker
 Apheresis staff

COLLECTION
 Cell therapy/donor room
 Laboratory medicine
 Nurse coordinator
 Manufacturers, FACT

BRIDGING
 Non-CAR MDs
 CAR MDs
 Nursing

INFUSION
 CAR MDs
 Cell therapy
 Nursing
 Pharmacy
 FACT

LATE CARE
 CAR MDs
 Non-CAR MDs

REGULATION
 Financial services
 Billing
 Data management
 FACT, CIBMTR, FDA

EARLY CARE
 CAR MDs
 ICU, neurology
 Nursing
 Pharmacy
 FDA

http://www.clinicaloptions.com/


Clinical Trial and Real-World Data for 
Currently Approved Agents











FDA-Approved CAR T-Cell Therapies

Therapy Indications Cost*

CD19-Targeting Therapies

Axicabtagene 
ciloleucel

 Adults with R/R large B-cell lymphoma after ≥2 lines of systemic therapy, including DLBCL NOS, DLBCL 
arising from follicular lymphoma, primary mediastinal large B-cell lymphoma, high-grade B-cell lymphoma

 Adults with R/R follicular lymphoma after ≥2 lines of systemic therapy
$373,000

Brexucabtagene 
autoleucel

 Adults with R/R MCL $373,000

Lisocabtagene 
maraleucel

 Adults with R/R large B-cell lymphoma after ≥2 lines of systemic therapy, including DLBCL NOS (including 
DLBCL arising from indolent lymphoma), high-grade B-cell lymphoma, primary mediastinal large B-cell 
lymphoma, and follicular lymphoma grade 3B

$410,300

Tisagenlecleucel
 Patients aged up to 25 yr with B-cell precursor ALL that is refractory or in second/later relapse
 Adults with R/R large B-cell lymphoma after ≥2 lines of systemic therapy, including DLBCL NOS, DLBCL 

arising from follicular lymphoma, high-grade B-cell lymphoma

DLBCL: 
$373,000

ALL: 
$475,000

BCMA-Targeted Therapy

Idecabtagene 
vicleucel

 Adults with R/R multiple myeloma after ≥4 prior lines of therapy, including an immunomodulatory agent, a 
proteasome inhibitor, and an anti-CD38 monoclonal Ab

$419,500

Slide credit: clinicaloptions.com
Axicabtagene ciloleucel PI. Brexucabtagene autoleucel PI. Idecabtagene vicleucel PI. Lisocabtagene maraleucel PI. Tisagenlecleucel PI.
Geethakumari. Curr Hematol Malig Rep. 2021(Jun 5):1. 

*Wholesale acquisition cost (USD).

http://www.clinicaloptions.com/










































































 Multicenter, single-arm, open-label phase II trial of brexucabtagene autoleucel for adults with 
relapsed/refractory mantle cell lymphoma (N = 68 received agent)

‒ After failure of BTKi and up to 5 prior therapies; bridging steroid ± BTKi permitted (37%)

Wang. NEJM. 2020;382:1331. Wang. ASH 2020. Abstr 1120. Slide credit: clinicaloptions.com

ZUMA-2: Brexucabtagene Autoleucel (KTE-X19) for 
Relapsed/Refractory MCL 
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Select Ongoing Studies of BCMA-Targeted CAR T-Cell 
Therapies for R/R Multiple Myeloma 

Slide credit: clinicaloptions.com1. Costello. ASH 2020. Abstr 134. 2. Alsina. ASH 2020. Abstr 130. 

Study CAR T-Cell Therapy Phase Key Findings

KarMMa-3 (NCT03651128) Idecabtagene vicleucel III  Ongoing; RCT vs standard triplet therapy

KarMMa-2 (NCT03601078) Idecabtagene vicleucel II  Ongoing

CARTITUDE-4 (NCT04181827) Ciltacabtagene autoleucel III  Ongoing; RCT vs standard triplet therapy

CARTITUDE-2 (NCT04133636) Ciltacabtagene autoleucel II  Ongoing

CARTIFAN-1 (NCT03758417) Ciltacabtagene autoleucel I/II  Ongoing

PRIME (NCT03288493) P-BCMA-101 I/II  Ongoing; ORR 44%-75% by dose (n = 30)1

CRB-402 (NCT03274219) bb21217 I  Ongoing; ORR 43%-83% by dose (n = 69)2

http://www.clinicaloptions.com/


Identifying and Managing 
CAR T-Cell–Mediated Toxicities 



CAR T-Cell Toxicities: Acute

Cytokine-Release Syndrome (CRS)

 Onset typically 2-3 days, duration 7-8 days
 Symptoms: fever, hypotension, tachycardia, hypoxia, chills
 Can range in severity from low-grade to high-grade symptoms with life-threatening multiorgan 

system failure

Immune Effector Cell–Associated Neurotoxicity Syndrome (ICANS)

 Onset typically 4-10 days, duration 14-17 days
 Toxic encephalopathy with symptoms of headaches, confusion, and delirium; expressive aphasia; 

occasional seizures; and rarely, cerebral edema
 Can occur in the presence or absence of systemic CRS
 Severe neurotoxicity associated with endothelial activation (eg, disseminated intravascular 

coagulation, capillary leak, increased blood–brain barrier permeability)

Jacobson. Oncologist. 2020;25:e138. National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology. 
Management of Immunotherapy-Related Toxicities, v3.2021. Gust. Cancer Discov. 2017;7:1404. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Class Effects of the Cell-Mediated Immune Response: 
CRS and Neurotoxicity

1. Maude. NEJM. 2018;378:439. 2. Shah. Lancet. 2021;[Epub]. 3. Schuster. NEJM. 2019;380:45. 4. Neelapu. NEJM. 2017;377:2531. 
5. Abramson. Lancet. 2020;396:839. 6. Wang. NEJM. 2020;382:1331. 7. Munshi. NEJM. 2021;384:705. Slide credit: clinicaloptions.com

*Per Penn scale. †Per Lee Scale. 

B-ALL DLBCL MCL MM

ELIANA1 ZUMA-32 JULIET3 ZUMA-14 TRANSCEND5 ZUMA-26 KarMMa7

CAR T-cell agent Tisagenlecleucel
Brex. 

autoleucel 
Tisagenlecleucel

Axicabtagene 
ciloleucel

Lisocabtagene 
maraleucel

Brex. 
autoleucel 

Idecabtagene 
Vicleucel 

Construct
Anti–CD19-
41BB-CD3z

Anti–CD19-
CD28-CD3z

Anti–CD19-
41BB-CD3z

Anti–CD19-
CD28-CD3z

Anti–CD19-
41BB-CD3z

Anti–CD19-
CD28-CD3z

Anti-BCMA

N treated 75 55 111 101 269 68 128

CRS, % 77* 89† 58* 93† 42† 91† 84†

Grade ≥3 CRS, % 46* 24† 22* 13† 2† 15† 5†

NT, % 40 60 21 64 30 63 18

Grade ≥3 NT, % 13 25 12 28 10 31 3

http://www.clinicaloptions.com/


Time Course of Toxicities Associated With 
FDA-Approved CAR T-Cell Therapies

Slide credit: clinicaloptions.comAxicabtagene ciloleucel PI. Brexucabtagene autoleucel PI. Idecabtagene vicleucel PI. Lisocabtagene maraleucel PI. Tisagenlecleucel PI. 

Number of Days (Range)

CRS Neurologic AEs

Median Time 
to Onset

Median 
Duration

Median Time 
to Onset

Median 
Duration

Axicabtagene ciloleucel1
LBCL: 2 (1-12)
iNHL: 4 (1-20)

LBCL: 7 (2-58)
iNHL: 6 (1-27)

LBCL: 4 (1-43)
iNHL: 6 (1-79) 

LBCL: 17
iNHL: 16

Brexucabtagene autoleucel2 3 (1-13) 10 (1-50) 6 (1-32) 2 (2-454)

Idecabtagene vicleucel5 1 (1-23) 7 (1-63) 2 (1-42) 6 (1-578)

Lisocabtagene maraleucel3 5 (1-15) 5 (1-17) 8 (1-46) 12 (1-87)

Tisagenlecleucel4
ALL: 3 (1-22)

DLBCL: 3 (1-51)
ALL: 8 (1-36)

DLBCL: 7 (2-30) 
ALL: 6 (1-301)

DLBCL: 5 (1-368)
ALL: 7

DLBCL: 17

http://www.clinicaloptions.com/


ASTCT Guidelines for Grading of CRS

Parameter Grade 1 Grade 2 Grade 3 Grade 4

Fever Temp ≥38°C Temp ≥38°C Temp ≥38°C Temp ≥38°C

with

Hypotension None Not requiring 
vasopressors

Requiring a vasopressor 
with or without 

vasopressin

Requiring multiple 
vasopressors (excluding 

vasopressin)

and/or

Hypoxia None Requiring low-
flow nasal 

cannula or blow-
by

Requiring high-flow 
nasal cannula, 

facemask, 
nonrebreather mask, or 

Venturi mask

Requiring positive 
pressure (eg, CPAP, 

BiPAP, intubation, and 
mechanical ventilation)

Lee. Biol Blood Marrow Transplant. 2019;25:625. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


ASTCT Guidelines for Grading of ICANS

Neurotoxicity 
Domain

Grade 1 Grade 2 Grade 3 Grade 4

ICE score* 7-9 3-6 0-2 0 (patient is unarousable)

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 nonconvulsive seizures on EEG 

that resolve with intervention

Life-threatening prolonged seizure (>5 mins) 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

Elevated 
ICP/cerebral 
edema

N/A N/A Focal/local edema on 
neuroimaging

Diffuse cerebral edema on neuroimaging; 
decerebrate or decorticate posturing; or cranial 

nerve VI palsy; or papilledema; or Cushing’s triad

Lee. Biol Blood Marrow Transplant. 2019;25:625. Slide credit: clinicaloptions.com

*See next slide; an ICE score of 0 may be classified as grade 3 ICANS if patient is awake with global aphasia; otherwise classified as grade 4 ICANS 
if unarousable. 

http://www.clinicaloptions.com/


ASTCT Guidelines for Grading of ICANS: ICE Score

Parameter Score (Points)

Orientation: yr, month, city, hospital 4

Naming: ability to name 3 objects (eg, point to clock, pen, button) 3

Following commands: ability to follow simple commands 
(eg, “show me 2 fingers” or “close your eyes and stick out your tongue”)

1

Writing: ability to write a standard sentence 
(eg, “our national bird is the bald eagle”)

1

Attention: ability to count backwards from 100 by 10 1

Lee. Biol Blood Marrow Transplant. 2019;25:625. Slide credit: clinicaloptions.com

Scoring: 
10, no impairment
7-9, grade 1 ICANS
3-6, grade 2 ICANS
0-2, grade 3 ICANS
0 due to patient unarousable and unable to perform ICE assessment, grade 4 ICANS

http://www.clinicaloptions.com/


Acute CAR T-Cell Toxicities: Management 

Cytokine-Release Syndrome (CRS)

 Supportive care (antipyretics, hydration)
 Tocilizumab (IL-6)
o Must have 2 doses readily available to 

administer due to REMS requirements
 Corticosteroids
 Secondary agents: anakinra (IL-1), 

siltuximab (IL-6) 
 Vasopressors

Immune Effector Cell–Associated Neurotoxicity 
Syndrome (ICANS)

 Supportive care
 Corticosteroids
 Seizure prophylaxis

No universal guideline for toxicity 
management; protocols vary by 

institution

Rates of CRS and neurotoxicity vary 
among products, disease states, and 

patient characteristics

National Comprehensive Cancer Network. Clinical practice guidelines in oncology: management of immunotherapy-related 
toxicities. v.3.2021. nccn.org. Accessed July 26, 2021. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


CCO Online Interactive Treatment Decision Support Tool 
for CAR T-Cell Therapy–Associated AE Management

 Enter CAR T-cell therapy history and AE 
characteristics by answering a series of multiple 
choice questions and get consensus 
recommendations for your specific patient case 
from 5 multidisciplinary experts

‒ Matthew J. Frigault, MD; Daniel J. DeAngelo, 
MD, PhD; Ilene A. Galinsky, NP; Jae H. Park, 
MD; and Shilpa Paul, PharmD, BCOP

‒ Released July 9, 2021

Slide credit: clinicaloptions.com

Available at: clinicaloptions.com/CARTtool
or as an app in your app store

http://www.clinicaloptions.com/


Predictors of Response and Toxicity

Slide credit: clinicaloptions.com

Predictors of Improved Response

Patient

 Low tumor burden, LDH, pretreatment 
inflammatory markers

 Absence of medical comorbidities

 Lack of need for bridging therapy

T-cells

 Proportion of CCR7+ and other early 
memory T-cells in the CAR product

 Faster doubling time in vitro

 Higher CAR T-cell peak to tumor burden 
ratio

Tumor

 Absence of CD58 mutations, MYC 
overexpression

 Low tumor MDSCs

 High TILs

Predictors of Increased Toxicity

Pretreatment

 High tumor burden, 
pretreatment LDH, pretreatment 
inflammatory markers

 ? High pretreatment monocyte 
levels

Post-treatment

 High peak CAR T-cell, cytokine 
levels

 Markers of DIC (including 
fibrinogen levels)

 Early CRS

Nastoupil. JCO. 2020;38:3119. Locke. Blood Adv. 2020;4:4898. Du. Biomark Res. 2020;8:13. Jaeger. ASH 2020. Abstr 1194. 
Majzner. ASH 2020. Abstr 556. 

http://www.clinicaloptions.com/


Ongoing Strategies to Manage Acute Toxicities

 Risk-adapted tocilizumab1

 Earlier use of corticosteroids2

 Fractionating CAR-T doses3

 Anakinra4

 Ruxolitinib5

 Dasatinib6

 Lenzilumab7

1. Kadauke. JCO. 2021;39:920. 2. Topp. ASH 2019. Abstr 243. 3. Frey. JCO. 2020;38:415. 4. Strati. Blood Adv. 2020;4:3123. 
5. Wei. Immunotherapy. 2020;12:1049. 6. Mestermann. Sci Transl Med. 2019;11:eaau5907. 7. Sterner. Blood. 2019;133:697. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Delayed CAR T-Cell Toxicities: Management

Prolonged Cytopenias

 May last for weeks to months post CAR T-cell 
infusion

 Increased risk of infection and other 
complications

 Management: primarily supportive care, 
G-CSF

B-Cell Aplasia and Hypogammaglobulinemia

 Increased risk of infection
 Antimicrobial prophylaxis is needed
 Frequent use of intravenous immune 

globulin (IVIG)

National Comprehensive Cancer Network. Clinical practice guidelines in oncology: management of immunotherapy-related 
toxicities. v.3.2021. nccn.org. Accessed July 26, 2021. MDACC. IEC therapy toxicity assessment and management. Approved 
September 15, 2021. Maus. J Immunother Cancer. 2020;8:e001511. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


CAR T-Cell Therapy: Cost-effectiveness 



Cost-effectiveness of Axi-cel and Tisa-cel in 
Adult R/R NHL

 Wholesale acquisition cost: 
$373,000

 Administration to all indicated 
patients may increase US health 
care costs by $10 billion/5 yr

 Price to cost <$150,000/QALY 
with 5-yr PFS rate of 25%:

‒ Axi-cel: $250,000

‒ Tisa-cel: $200,000 

Lin. JCO. 2019;37:2105. Slide credit: clinicaloptions.com

5-Yr PFS Rate, % QALY ICER, $/QALY

40 5.50 129,000

30 4.74 159,000

20 4.28 194,000

Axi-cel

5-Yr PFS Rate, % QALY ICER, $/QALY

35 3.92 168,000

25 3.36 223,000

15 2.82 337,000 

Tisa-cel

http://www.clinicaloptions.com/


Cost-effectiveness of Tisa-cel in Pediatric R/R ALL

 Wholesale acquisition cost: $475,000

 Only charged if response

 Willingness to pay = $150,000/yr 

 Price to cost <$150,000/QALY in all scenarios: 
$350,000 

 SoC: clofarabine/etoposide/Cy chemotherapy

 Willingness to pay = $100,000/yr 

 Assumed 81% CR and 1-yr OS rate of 76.0% with 
tisa-cel; if CR <56.2% or <57.8%, not cost effective 

 Assumed IVIG necessary for 18 mo in responders; 
if IVIG needed >15 yr, not cost effective

 ICER $75,600 if charged regardless of response

Lin. JCO. 2018;36:3192. Sarkar. J Natl Cancer Inst. 2019;111:719. Slide credit: clinicaloptions.com

Scenario QALY ICER ($/QALY)

40% 5-yr RFS 8.74 61,000

20% 5-yr RFS 5.50 151,000

Bridge to HSCT 5.92 184,000

Scenario Cost ($) QALY ICER ($/QALY)

Tisa-cel 968,800 16.76

SoC CT 440,600 8.58

Difference 528,200 8.18 64,600

http://www.clinicaloptions.com/


Cost-Effectiveness of BCMA CAR-T in R/R MM

 ICER estimates the health benefit 
price benchmark to be: 

‒ Ide-cel: $192,000-265,000

‒ Cilta-cel: $230,000-312,000

‒ Belantamab: $8300-9500

 ~43% (ide-cel) and 50% (cilta-cel) of 
eligible triple-/quad-refractory MM 
could be treated within 5 yr before 
crossing ICER budget impact 
threshold of $819 million/yr  ICER 
issued access and affordability alert 
for ide-cel and cilta-cel

Cost by Treatment, $ WAC per Unit
Cost per 

QALY Gained
Cost per Life 
Year Gained

Cost per Additional 
PFS Month Gained

Ide-cel 419,500 319,000 250,000 35,000

Cilta-cel (preliminary) N/A 253,000 207,000 17,000

Belantamab 8,277 98,000 70,000 18,000

ICER. Anti B-cell maturation antigen CAR T-cell and antibody drug conjugate therapy for heavily pre-treated relapsed and 
refractory multiple myeloma; final evidence report. Updated July 9, 2021. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Cost of Adverse Event Management Following CAR-T

 Cost comparison of real-world evidence studies with tisa-cel and axi-cel 
across 4 studies

Parameter Axi-cel Tisa-cel 

Inpatient CAR-T infusion, % 92-100 36

Tocilizumab use, % 62-71 14-20

Median duration of hospitalization, days 15-16 2

ICU transfer, % 28-38 7

Total estimated cost for adverse event 
management ($/patient)

5979-10,878 843-1962

Total estimated healthcare resource utilization 
cost ($/patient)

32,394-33,166 3321

Yang. ASCO 2021. Abstr e19551. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


The Cost of Care

 Direct costs

‒ Direct drug costs: $373,000-475,0001

‒ Cost of admission: ~$300,000-400,000

‒ Costs related to bridging and lymphodepleting chemotherapy

‒ Costs associated with toxicity management—acute and delayed

‒ Nondrug costs: $30,000-56,0001

 Total cost of care

‒ Estimated $450,000-480,000 or closer to $1-2 million

1. Hernandez. JAMA Oncol. 2018;4:994. Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Remaining Challenges in CAR T-Cell Therapy

 Designing safer CARs and overcoming mechanisms of resistance

 Logistics of limiting lymphotoxic therapies to enable successful collection

 Bridging chemotherapy logistics

 Inpatient vs outpatient administration

 Out of specification CAR T-cell products

 Toxicity management

 Increasing accessibility

 Cost of care

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/


Conclusions

 Cellular therapeutics continue to expand across hematologic 
malignancies with impressive efficacy in the relapsed/refractory setting

 Research remains to ensure optimal toxicity management 

 A multidisciplinary team is required to ensure optimal success of 
patient care

 Access to care remains a critical component of cellular therapies


