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What is CART Therapy?

Role of the Immune System in Cancer Control/Eradication

Two distinct forms of immunity1

6• 1. Sharpe M, Mount N. Dis Model Mech. 2015;8:337-350. 

Rapid, basic, and 
repetitive immune 

response

Slow, unique, and 
specific immune 

response

• Identify and eliminate 
active infections

• Eliminate tumor cells 
through surveillance

T cells are central 
players in adaptive 

immunity 
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Approaches to Overcome Cancer Tolerance

• Considerations for T Cell Therapy
– 1kg of tumor = 10 12 cells
– Killing machinery needs to be = tumor burden

• Failure to address critical mass of tumor may explain previous 
clinical trials and their disappointing results

• Two potential solutions:
– Infuse a large # of T cells
– Infuse a small # of cells which are programmed to proliferate 
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CART Cells are at the Intersection of 
Three Innovative Technologies
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Goal: Harness the Power of a Patient’s Own Immune 
System to Target and Attack Cancer Cells

11

Chimeric antigen receptor (CAR) T cell therapy is a class of immunotherapy 
that involves engineering patient’s own immune cells with a goal of1,2:

Helping a patient’s own T cells to 
recognize tumor cells as foreign

Expanding a patient’s own T cells

Reactivating a patient’s own T cells to 
attack target cells

CARs are Composed of a Tumor Recognition Domain and 
a T cell Activation Domain 

CARs are fusion proteins designed to do two things1:

12

• .

Chimeric antigen 
receptor

Target cancer cells by engineering a 
recognition domain (commonly an 
antibody fragment [scFV]) on the T 
cell surface

1

• Proliferation & activation of the T cell 
• CAR T cell-mediated apoptosis of tumor 

cells 

Activate the CAR T cell by signaling 
through the CAR’s intracellular 
signaling domain with the goal of 2
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CAR T Cell Therapy is Designed to:

• 1. Camicia R, et al. Molecular Cancer. 2015;14:207.
13

Recognize CAR T cells recognize their target

Signal This binding causes signaling through the 
two CAR intracellular domains

Activate & 
proliferate

Activated CAR T cells are now capable of 
rapid proliferation

Induce tumor 
cell apoptosis

Activated CAR T cells can induce 
apoptosis of target-expressing cells
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Ideal CAR Target
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FDA Approved CAR-T products
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Eliana Study in Children
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Now FDA approved for both adults and children with relapsed or refractory ALL 
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CAR T cell therapy is promising for relapse/refractory CLL patients. Complete and 
durable remission of CLL is possible in patients treated with CAR T cells but further 
investigations are necessary to understand and possibly predict how patient specific 
factors influence the outcome of this treatment.
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B-Cell Maturation Agent= BCMA
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BCMA based Therapies in Multiple Myeloma
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CRS
Heterogeneous presentation
flu like symptoms  to severe life 
threatening symptoms

Risk Factors: 
1.Type of therapy
2.Burden of underlying disease
3.Nature of the CAR construct 
(CD28 co-stimulation)
Disease burden is most imprtatnt
predictor
Administered dose of T cells also 
important and the strength of T 
cell actovation and degree of T 
cell expansion

**** Degree of CRS does NOT 
correlate with response the CAR-
T therapy
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Mechanism of CRS
On Target Effects: binding to bispecific 
Ab on CAR-T receptor

Activation of Bystander immune cells 
and NON immune cells such as 
endothelial cells

Activation of bystander cells causes 
massive cytokine release

Cytokines trigger a chain reaction due 
to activation of innate immune cells 
such as macrophages and endothelial 
cells
Endothelial cells are the source of IL-
6: leads to further cytokine release

Capillary leak, hypotension, 
coagulopathy

Cytokine Release Syndrome (CRS) 
and Neurologic Toxicities

• Two common and potentially serious 
cytokine-associated toxicities arising from 
CAR T cell therapy

32

• Mediated by high levels 
of inflammatory 
cytokines, such as IL-61

• Symptoms include fever, 
tachycardia, hypotension, 
and hypoxia2

• Toxicities are associated 
with high CAR T cell levels 
and/or high cytokine 
levels3,4

• Symptoms include 
confusion, tremor, 
aphasia, encephalopathy, 
and seizures1

CRS
Neurologic Toxicities
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Onset and Resolution of CRS and 
Neurologic Toxicities

• May occur within minutes or hours but generally appear within days or weeks1

– Coincide with maximal T cell expansion1

• Generally reversible in most patients; rare cases of long-term symptoms and fatalities1

• There are multiple protocols and published guidelines describing the grading and 
management of CRS and neurologic toxicities.1-3

33

CRS

Days 14 2870

CAR T cell expansion

CAR T cell infusion

Neurologic 
toxicities

Management of Severe CRS
Management of Grade 3/4 CRS*

• Treat with tocilizumab, a humanized monoclonal antibody targeted against the IL-6 receptor that works by blocking the activity of IL-6

• Consider corticosteroids as a second immunosuppressive agent if CRS symptoms are severe or if the patient does not improve or stabilize after tocilizumab 
dosing

• Management of Grade 3/4 CRS may vary according to institutional procedures, clinical trial protocols, published guidelines, and prescribing information.

34

• *Management of Grade 3/4 CRS may vary according to institutional procedures, clinical trial protocols, published guidelines, and prescribing information.
• CRS=cytokine release syndrome; IL-6=interleukin 6.
• 1. Lee DW, et al. Blood. 2014;124(2):188-195. 2. Neelapu et al. Nature Review Clin Oncol. 2017 [Epub ahead of print] 3. Brudno et al. Blood. 2016
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Mechanism of Neurotoxicity

Management of Neurologic 
Toxicities: General Principles

• Q4h neurological assessments, such as an MMSE, completed by bedside nurse

• Immediate notification to provider of change in neurological status

• Safety measures:  seizure precautions, one-to-one observation if needed, NPO if 
unable to swallow, airway monitoring, transfer to ICU if airway compromised

• Continuous pulse oximetry and telemetry for non-communicative patients

• Re-education/reinforcement to family that most neurological symptoms are temporary 
and reversible

36

• MMSE=mini-mental status exam; ICU=intensive are unit; NPO=nothing by mouth (nil per os); q4h=every 4 hours.
• 1. Lee DW, et al. Blood. 2014;124(2):188-195. 2. Neelapu et al. Nature Review Clin Oncol. 2017 [Epub ahead of print] 3. Brudno et al. Blood. 2016
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Other Complications of CAR-T Cells

• B Cell aplasia
– Immunoglobulin replacement required to keep Ig > 500

• Long term cytopenias

• Encephalopathy 
• Unclear pathogenesis

• Self limiting

• No long term complications

• CAR T cells in CSF in all patients 
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What is the future of CARTs?

Strategies to overcome relapse after CART therapy by using new types of CART
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Currently there are over 400 clinical trials 
with CARTs in the United States

• Lung Cancer
• Breast Cancer
• Osteosarcoma
• Ovarian Cancer
• Hepatocellular Cancer
• Glioblastoma
• AML
• Melanoma

• HIV
• Pemphigus
• Myasthenia Gravis
• Lupus
• Neuromyelitis optica
• Systemic sclerosis
• Sjogren’s syndrome
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Summary
CAR T cell Therapy leads to durable remissions in a large proportion of patients 

Use of anti-CD19 CAR T-cells in the commercial/real world setting yields similar rates 
of response and toxicity as those who were reported on clinical trials

New indication for earlier steroid use to prevent severe CRS and NT shows no effect 
on RR

CD19 CART now FDA approved for Mantle Cell Lymphoma, Follicular Lymphoma, 
Adult ALL

BCMA CART approved for Multiple Myeloma

Clinical trials evaluating the use of CAR T-cells alone or in combination with other 
agents, in other malignancies, and versus standard of care therapies are ongoing 

Allogeneic CAR T-cell therapy may overcome barriers to current FDA approved 
product

Timing of CART not yet well established 
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Thank You!

ASK A QUESTION
CAR T-CELL THERAPY AND BLOOD CANCERS

Ask a question by phone:
Press star (*) then the number 1 on your keypad.

Due to time constraints, we can only take one question per person. Once you’ve asked your 
question, the operator will transfer you back into the audience line.

Ask a question by web:
Click “Ask a question”
Type your question
Click “Submit”
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LLS EDUCATION & SUPPORT RESOURCES

HOW TO CONTACT US:
To contact an Information Specialist about disease, treatment and support 
information, resources and clinical trials:

Call: (800) 955-4572

Monday to Friday, 9 a.m. to 9 p.m. ET

Chat live online: www.LLS.org/InformationSpecialists

Monday to Friday, 10 a.m. to 7 p.m. ET

Email: www.LLS.org/ContactUs 

All email messages are answered within one business day.

CLINICAL TRIAL SUPPORT CENTER
Work one-on-one with an LLS Clinical Trial Nurse Navigator who will help you find 
clinical trials and personally assist you throughout the entire clinical-trial process.
www.LLS.org/Navigation

NUTRITION CONSULTATIONS
Our registered dietitian has 
expertise in oncology nutrition and 
provides free one-on-one 
consultations by phone or email.

www.LLS.org/Consult.

LLS EDUCATION & SUPPORT RESOURCES

Online Chats

Online Chats are free, live sessions, moderated by oncology social workers. To 
register for one of the chats below, or for more information, please visit 
www.LLS.org/Chat

Education Videos

View our free education videos on disease, treatment, and survivorship. To view 
all patient videos, please visit www.LLS.org/EducationVideos

Patient Podcast

The Bloodline with LLS is here to remind you that after a diagnosis comes 
hope. To listen to an episode, please visit www.TheBloodline.org
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LLS EDUCATION & SUPPORT RESOURCES

The Leukemia & Lymphoma Society (LLS) offers the following financial assistance 
programs to help individuals with blood cancers: www.LLS.org/Finances 

To order free materials: www.LLS.org/Booklets 

THANK YOU

We have one goal: A world without cancers

Please fill out Program Evaluation at 

LLS.org/Eval
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