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Immunotherapy for Leukemia
Targeted Antibodies

• Alemtuzumab (Campath®): a monoclonal antibody that targets the 
CD52 pathway; approved for subsets of patients with chronic 
lymphocytic leukemia (CLL)

• Blinatumomab (Blincyto®): a bispecific antibody that targets CD19 on 
tumor cells as well as CD3 on T cells; approved for subsets of patients 
with acute lymphoblastic leukemia (ALL)

• Gemtuzumab ozogamicin (MyloTarg®): an antibody-drug conjugate 
that targets the CD33 pathway and delivers toxic drugs to cancer cells; 
approved for subsets of adult and pediatric patients with CD33-
positive acute lymphoblastic leukemia (ALL)

• Inotuzumab ozogamicin (Besponsa®): an antibody-drug conjugate that 
targets the CD22 pathway and delivers toxic drugs to cancer cells; 
approved for subsets of patients with advanced acute lymphoblastic 
leukemia (ALL)

• Obinutuzumab (Gazyva®): a monoclonal antibody that targets the 
CD20 pathway; approved for subsets of patients with CD20-positive 
chronic lymphocytic leukemia (CLL), including as a first-line therapy

• Ofatumumab (Arzerra®): a monoclonal antibody that targets the CD20 
pathway; approved for subsets of patients with CD20-positive chronic 
lymphocytic leukemia (CLL), including as a first-line therapy

• Rituximab (Rituxan®): a monoclonal antibody that targets the CD20 
pathway; approved for subsets of patients with chronic lymphocytic 
leukemia (CLL), including as a first-line therapy

Adoptive Cell Therapy

• Tisagenlecleucel (Kymriah®): a CD19-targeting CAR T cell 
immunotherapy; approved for subsets of children and young adult 
patients with acute lymphoblastic leukemia (ALL)

Immunomodulators

• Interferon alfa-2a (Roferin®-A): a cytokine that targets the IFNAR1/2 
pathway; approved for subsets of patients with hairy cell leukemia and 
Philadelphia chromosome positive chronic myeloid leukemia (CML)

• Interferon alfa-2b (Intron A®): a cytokine that targets the IFNAR1/2 
pathway; approved for subsets of patients with hairy cell leukemia and 
aggressive follicular non-Hodgkin lymphoma











https://www.genengnews.com/insights/car-t-cell-therapy/



Immunotherapy for Lymphoma
Targeted Antibodies
• Brentuximab vedotin (Adcetris®): an antibody-drug 

conjugate that targets the CD30 pathway and delivers toxic 
drugs to tumors; approved for subsets of patients with either 
Hodgkin or non-Hodgkin lymphoma, including as a first-line 
therapy

• Ibritumomab tiuxetan (Zevalin®): an antibody-drug 
conjugate that targets the CD20 pathway and delivers toxic 
drugs to tumors; approved for subsets of patients with non-
Hodgkin lymphoma

• Obinutuzumab (Gazyva®): a monoclonal antibody that 
targets the CD20 pathway; approved for subsets of patients 
with non-Hodgkin lymphoma, including as a first-line therapy

• Polatuzumab vedotin (PolivyTM): an antibody-drug conjugate 
that targets the CD79b pathway and delivers toxic drugs to 
tumors; approved for subsets of patients with non-Hodgkin 
lymphoma

• Rituximab (Rituxan®): a monoclonal antibody that targets 
the CD20 pathway; approved for subsets of patients with 
CD20-positive non-Hodgkin Lymphoma (NHL), including as a 
first-line therapy

Immunomodulators
• Nivolumab (Opdivo®): a checkpoint inhibitor that targets the 

PD-1/PD-L1 pathway; approved for subsets of patients with 
classical Hodgkin lymphoma

• Pembrolizumab (Keytruda®): a checkpoint inhibitor that 
targets the PD-1/PD-L1 pathway; approved for subsets of 
patients with classical Hodgkin lymphoma and PMBCL

• Interferon alfa-2b (Intron A®): a cytokine that targets the 
IFNAR1/2 pathway; approved for subsets of patients with 
follicular lymphoma

Adoptive Cell Therapy
• Axicabtagene ciloleucel (Yescarta®): a CD19-targeting CAR T 

cell immunotherapy; approved for subsets of patients with 
non-Hodgkin lymphoma

• Tisagenlecleucel (Kyrmriah®): a CD19-targeting CAR T cell 
immunotherapy; approved for subsets of children and young 
adult patients with acute lymphoblastic leukemia (ALL)



Pardoll– Nature Reviews- 2012



Pardoll– Nature Reviews- 2012



What’s Next?
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In-situ vaccination with Flt3L, RT, and pICLC











IDO Expression is Up-regulated by Inflammatory Therapies 
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IDO Blockade Improves Anti-tumor Effects of RT + CpG



Canine Trial: Abscopal Responses



Triple Therapy Reduces Tregs
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UCDCC 271

Concurrent RT (Days 1-5)
 Cohort 1 (solid tumors): (8 Gy x 3) or (4 Gy x 5)
 Cohort 2 (lymphoma): (8 Gy x 3) or (4 Gy x 5) or (2 Gy x 2)

+
Intralesional SD-101 (Day 1, 8, 15, 22, 29)

4 mg injection into RT treatment lesion
+

Epacadostat
50-300 mg PO bid

Phase I Dose Finding

3+3 Design: (3-6 patients per dose 
level, 6-18 patients total)

Dose level -3: 50 mg PO bid

Dose level -2: 100 mg PO bid

Dose level -1: 200 mg PO bid

Dose level 1: 300 mg PO bid

Phase II Expansion Cohorts

Simon Two-Stage Design

Cohort 
1:

Solid tumor (16-30 patients)
P0=0.05, p1=0.20, r1=1, n1=16, rTot=3, nTot=30, 

α=0.05, power=0.8

Cohort 
2:

Lymphoma (7-14 patients)
P0=0.05, p1=0.3, r1=0, n1=7, rTot=2, nTot=14, 

α=0.05, power=0.8
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Best Response (irRECIST)
OR  = 4/15   (2 CR)
SD   = 8/15
PD   = 3/15
DCR = 12/15

=Failed prior C.I.  (7/15)

OR  = 3/7   (2 CR)
SD   = 3/7
PD   = 1/7
DCR = 6/7
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