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Cancer Immunotherapy: What Does the 
Critical Care Specialist Need to Know?
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Donor Lymphocyte 
Infusion (DLI)

DLI is one of the earliest form of T cell therapy 
and proof of principal for GVL effect 





Cellular and Gene Therapy used to be a dangerous business. 













Type of cellular therapy

T cell therapy

NK Cell therapy

Stem cell therapy
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Cellular Immunotherapy 

CAR T Cells



Delivering desired Genes



Harnessing the Immune System to 
Attack Tumors

https://aceabio.com



Adoptive Cell Therapy Approaches

June, Riddell, and Schumacher
Science Transl Med 2015



T cell therapies

• Bispecific antibody armed T cells

• In vitro activated T cells (including dendritic pulse cells)

• TIL( Tumor infiltration T-lymphocytes) and MIL 
(marrow infiltrating lymphocytes) therapies

• TCR ( T-cell receptor therapy)

• CAR-T (Chimeric antigen receptor T-cell therapy)



Adoptive cellular therapy





Rosenberg, S. A.et al.Use of tumor infiltrating lymphocytes and interleukin-2 in the 

immunotherapy of patients with metastatic melanoma. Preliminary report. N. Engl. J. 

Med. 319, 1676–1680 (1988).

TIL



TCR



TCR based cell therapy problems:

➢ Problems with target specificity

➢ Need HLA co-presentation

➢ Restricted to processed peptide antigens

➢ Most of the TCRs Requires costimulation. 



Chimeric Antigen Receptor 

(CAR) T Cells





The history of CARs

• The  birth  of  CAR  technology  occurred  25  
years  ago when  it  was  shown  that  antibody  
variable  light  (V L )  or heavy (V H ) gene 
segments can transfer specificity for native 
antigen.

• It was Eshhar who realized the Translational  
potential  of  such  non-HLA-restricted  T cell 
recognition.
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Cellular Immunotherapy 

CAR T Cells







Study Schema



CD19-specific-CAR T-cell therapy outcomes in 

patients with B-ALL

Jackson, H. J. et al. (2016) Driving CAR T-cells forward Nat. Rev. Clin. Oncol. 



CAR-T-cell targets for the treatment of haematological

malignancies

Jackson, H. J. et al. (2016) Driving CAR T-cells forward Nat. Rev. Clin. Oncol. 



Before treatment 6 months after treatment

Response in Patient with Refractory DLBCL



Depth of Best Response in NCI B Cell Lymphoma 
Study
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CAR T Cell Myeloma



Preclinical CAR T cells work in AML



CAR T Cell AML



CAR T cells in glioblastoma



Approaches to improve CAR T Cell outome





Gene editing for CAR T cells



TILT oncolytic virus technology





Tumor lysis syndrome

Macrophage activating syndrome

Toxicities





Symptoms of CRS

• condition resulting from the release of cytokines from cells targeted by 

antibodies, immune effector cells recruited to the tumor area, and subject’s 

immune cells activated.



Serum and Bone Marrow Cytokines before and 

after Chimeric Antigen Receptor T-Cell Infusion.



Neurotoxicity Pathophysiology
• Exact etiology remains unclear

• No clear evidence of expression of CD19 in CNS
– CD19 expression in archival tissue from non-lymphoma patients, in 

multiple brain regions by qPCR and immunohistochemistry and found no 
CD19 expression as a potential cause of neurotoxicity (Kochenderfer 2014)

• Possibility of CNS occult disease in a subset of DLBCL patients
with tumor disseminated beyond the lymph nodes and spleen
(Wilson 2005)

– None of the patients in this study had a history of or evidence of CNS 
disease. Pre-treatment of steroids still results in neurotoxicity

• MRI-no findings, CSF-CAR T, EEG-non focal

• Observed in other CD19 targeted T cell therapy such as 
blinatumomab



Decreasing the toxicity in CAR modified T cell cancer therapy



Moving Forward with CAR-T Cells



Efficacy & Long-term persistence

Subtypes of CD4+T cells (Th1, Th2, 
Th17, Th9 cells), 

CD8+T cells

naïve, central memory; long-term

effector; active but short lived

Patient conditioning before ACT

Reduced-intensity or non-
myeloablative

Increased intensity myelo ablative

Tumor target

Target antigen is critical determinant for 
efficacy & safety

Ideal target uniquely express on tumor 
cells or on cells which are not essential 
for survival

Trafficking of CAR T cells to tumor

Expression of addressins

Route of CAR-T cell infusion

Intra-tumoral/intravenous

Optimal co-stimulation of T cells

Determinants of successful ACT: CAR-T cells









Next-Generation Chimeric Antigen Receptor T-Cell Therapy: Going off the Shelf



Yasuyuki Arai et al. Blood 2017;130:4446

©2017 by American Society of Hematology
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UC Davis Pipeline Clinical Trials 
Active:ClinicalTrials.g

ov

Protocol Title Disease Sponsor PI Status

NCT02838316 Autologous Muscle Derived Cells for 

Gastro-Intestinal Repair (AMDC-GIR) for 

Tongue Dysphagia

Tongue 

Dysphagia

UCD

Cook 

Myosite 

Peter 

Belafsky, 

MD, 

9 

enrolled

11 

screened

NCT01736059 Clinical Trial of Autologous Intravitreal 

Bone-marrow CD34+ Stem Cells for 

Retinopathy

Retinopath

y

UCD Susanna 

Park, MD, 

9 enrolled

13 

screened

NCT03406780 A Phase 2, Randomized, Double-Blind, 

Placebo-Controlled Trial Evaluating the 

Safety and Efficacy of Intravenous Delivery 

of Allogeneic Cardiosphere-Delivered Cells 

in Subjects with Duchenne Muscular 

Dystrophy (HOPE-2)

DMD Capricor Craig 

McDonald, 

MD

6 enrolled

8 

screened

NCT02578641 A Phase III Trial Evaluating Chemotherapy 

and Immunotherapy for Advanced 

Nasopharyngeal Carcinoma (NPC) Patients

Nasophary

ngeal 

Carcinoma

TESSA Mehrdad 

Abedi, MD

1 enrolled

2 

screened

NCT03301597 Phase 2 open-label, multi-center, 

randomized, controlled, dose-finding 

study of safety and efficacy of NLA101 to 

reduce the rate of infections associated 

with CIN in adult subjects with AML

Neutropeni

a

CIRM 

Nohla

Mehrdad 

Abedi, MD

3 enrolled

6 

screened

NCT02797470 Gene Therapy in Treating Patients 

with Human Immunodeficiency Virus-

Related Lymphoma Receiving Stem Cell 

Transplant

HIV-NHL CIRM Mehrdad 

Abedi, MD

3 enrolled

12 

screened

NCT03363945 Cellular Immunotherapy in Recipients of Kidney Medeor Junichiro Open for 



UC Davis Pipeline Clinical Trials in 
Process:

ClinicalTrials.gov Protocol Title Disease Sponsor PI Status

NCT03379493 Study of ET190L1-ARTEMIS™ T Cells in Relapsed and Refractory CD19+ Non-

Hodgkin's Lymphoma

NHL Eureka Mehrdad Abedi, 

MD

Budget and IRB 

In Review

NCT03394365 ATA129 for Solid Organ Transplant Subjects With EBV-PTLD After Failure of 

Rituximab or Rituximab and Chemotherapy (ALLELE)

ATA129-EBV-302

EBV-PTLD Atara Bio. Mehrdad Abedi, 

MD

SRC approved

NCT03451916 Phase III, Multicenter, Randomized, Double-Blind, Placebo-Controlled Study, 

Designed to Determine the Efficacy, Safety, and Tolerability of Intramuscular 

Administration of Allogeneic PLX-PAD Cells for the Treatment of Muscle 

Injury Following Arthroplasty for Hip Fracture

Muscle 

Injury/Hip 

Fracture

Pluristem Mark Lee, MD Budget and IRB 

In Review

NCT03420183 A Phase 1b-2 Study of the ROR1-Targeting Monoclonal Antibody, 

Cirmtuzumab, and the Bruton Tyrosine Kinase Inhibitor, Ibrutinib, in Patients 

with B-Cell Lymphoid Malignancies

B-Cell Leukemia CIRM UCSD Joe Tuscano, MD SRC Review 

6/7/18

NCT03139370 A Study Evaluating the Safety and Efficacy of MAGE-A3/A6 T Cell Receptor 

Engineered T Cells (KITE-718) in HLA-DPB1*04:01 Positive Subjects with 

Advanced Cancers

Advanced 

Cancer

Kite Mehrdad Abedi, 

MD

Budget and IRB 

In Process

NCT03400917 Phase II Trial of Autologous Dendritic Cells Loaded with Autologous Tumor 

Associated Antigens (AV-GBM-1) as an Adjunctive Therapy Following Primary 

Surgery Plus Concurrent Chemoradiation in Patients With Newly Diagnosed 

Glioblastoma

GBM AIVITA 

Biomedical

Robert O’Donnell, 

MD, PhD

SRC

Pending

NCT03005106 A Phase III Open-label, Controlled, Randomized, Multicenter Study Evaluating 

the Efficacy and Safety of StrataGraft Skin Tissue in Promoting Autologous 

Skin Tissue Regeneration of Complex Skin Defects Due to Thermal Burns That 

Contain Intact Dermal Elements and for Which Excision and Autografts Are 

Clinically Indicated

Burns Mallinckrodt 

Pharma.

Tina Palmieri, MD CDA 

In Process



A Multicentre, Randomized, Open-Label, Phase III Clinical Trial Of 

Gemcitabine And Carboplatin Followed By Epstein-Barr Virus-Specific 

Autologous Cytotoxic T Lymphocytes Versus Gemcitabine And Carboplatin 

As First Line Treatment For Advanced Nasopharyngeal Carcinoma(NPC) 

Patients







Anti EBV T cells








