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Mitigating Potential Bias
• Consulting fees received from Celgene in relation to its CAR-

T products. I will not be discussing these products during my 
presentation.



Objectives
• By the end of this presentation, participants should be able 

to:
• Describe the role of immunotherapies in hematologic 

malignancies
• Appreciate unique toxicities of immunotherapies used 

to treat hematologic malignancies



Principles of immunotherapy

• Immunotherapies use the patient’s own immune cells 
to target and kill cancer cells in a specific fashion

• In general, the goal is to target a cytotoxic T-cell to kill 
defective cells (cancerous, infected, etc.) while limiting 
damage to normal tissues

• This is in contrast to conventional cytotoxic therapies 
that act by killing fast-growing cells, including cancer 
cells

• But also skin, gut, hair, and hematopoietic stem cells, sperm, 
eggs, etc.



Immunotherapy in 
hematologic malignancies
• There is a long tradition of immunotherapy in 

hematologic malignancies through the use of 
allogeneic stem cell transplantation

• Harnesses “graft vs. tumor” effect to cure hematologic 
malignancies that respond poorly to chemotherapy 

• More recently, there is an evolving armamentarium 
of immune and cellular therapies being used to 
treat blood cancers and benign blood disorders



Panoply of immunotherapies for malignant and nonmalignant hematological diseases. 

Sophie Paczesny et al. Blood 2018;131:2617-2620
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Goodman, A. et al. Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2016.168

Immune checkpoint inhibitors in 
hematologic malignancies



Checkpoint inhibitors in hematologic 
malignancies



PD-L1 expression in B-cell malignancies
Diagnosis Rate of PD-L1 expression Comment

Classical Hodgkin lymphoma 87-100% 9p24.1 copy number variants 
are commonly seen

Primary mediastinal B cell 
lymphoma

36-100% 9p24.1 copy number variants 
are commonly seen

Diffuse large B cell lymphoma 11-31% High level PD-L1 expression 
correlates with inferior OS

Primary CNS lymphoma 10-50% 9p24.1 copy number variants 
are commonly seen

Follicular lymphoma Not usually detected on FL 
cells

PD-L1 expression often seen on 
T-cells surrounding/infiltrating 
tumor

EBV+ DLBCL 65-100% EBV drives PD-L1 expression

EBV+ PTLD 73% EBV drives PD-L1 expression

Burkitt Lymphoma 0%

Multiple myeloma Upregulated on MM cells 
compared with normal 
plasma cells

Adapted from Goodman et al. (2016) PD-1–PD-L1 immune-checkpoint blockade in B-cell lymphomas Nat. Rev. Clin. Oncol. doi:10.1038/nrclinonc.2016.168



The Good – Hodgkin lymphoma

• Classical Hodgkin lymphoma is highly curable with 
combination chemotherapy

• However, patients who are refractory to, or relapse 
after, standard treatment have a poor outcome

• Standard approach is salvage chemotherapy + autoHCT
• Long time survival up to 50% with this approach

• Few alternatives for those ineligible for transplant or 
who relapse after transplant

• Reed-Sternberg cells known to overexpress PD-L1 
due to alterations of chromosome 9p24.1

• Provides rationale for trial of PD1/PD-L1 blockade



• Phase 1 study enrolling 23 patients 
with heavily pretreated classical 
Hodgkin lymphoma

• Treatment with nivolumab 3 mg/kg 
q14 days until disease progression, 
complete response, or for a maximum 
of 2 years



• Overall response rate 87%
• CR rate 17%
• 24 week PFS of 84%
• Median OS not reached, 

albeit with limited follow up

Ansell et al. N Engl J Med 2015;372:311



Ansell et al. N Engl J Med 2015;372:311



Nivolumab for Hodgkins
• Phase II CheckMate 205 study enrolled 276 patients with 

relapsed/refractory Hodgkin lymphoma post autoHCT
• Nivolumab 3 mg/kg q14d until disease progression or 

unacceptable toxicity

Armand et al. Journal of Clinical Oncology 2018 36:1428-1439.



ORR 69%(95% CI 63 to 75%)
Median PFS 14.7 months (95% 
CI 11.3 to 18.5 months)

Armand et al. Journal of Clinical Oncology 2018 36:1428-1439.



CheckMate 205 – Adverse events

Armand et al. Journal of Clinical Oncology 2018 36:1428-1439.



• Phase II Keynote-087 enrolled 210 patients with 
relapsed/refractory Hodgkin lymphoma

• Pembrolizumab 200 mg q3 weeks until CR, progresion, 
toxicity, or maximum 24 months

• ORR 69%, estimated 9-month OS 97% and PFS 63%
• No new safety signals



Primary mediastinal B cell lymphoma

• A subtype of DLBCL that occurs predominantly in young 
women

• Most cured with frontline therapy, but poor prognosis for 
those with relapsed/refractory disease

• Response to salvage and long term survival are half of those seen 
for “standard” DLBCL

• No defined standard of care for relapsed/refractory PMBCL

• Genome expression profiling of PMBCL identifies significant 
overlap with Hodgkin lymphoma, including changes in 
9p24.1

• Again, this results in the overexpression of PD-1 ligands



• KEYNOTE-013 enrolled 19 women with 
relapsed/refractory PMBCL who were ineligible for 
autoHCT or relapsed after autoHCT

• Median 4 prior lines of treatment

• Pembrolizumab q3 weeks until progression, toxicity, 
or 24 months



Treatment response in the 16 pembrolizumab-treated patients with rrPMBCL who were 
evaluable (by imaging) for efficacy at the time of data cutoff. 

Pier Luigi Zinzani et al. Blood 2017;130:267-270

©2017 by American Society of Hematology



Keynote-170
• Expanded Phase II trial of pembrolizumab in rrPBMCL, 

presented in abstract at ASH 2018, n=53
• ORR 45%, including CR in 13%
• Median duration of response not reached after median of 

12.5 months follow up.

Armand et al. Blood 2018 vol. 132 no. Suppl. 1 228



Checkpoint inhibitors – The Good

• Convincing evidence of activity in relapsed/refractory 
classical Hodgkin lymphoma and PMBCL

• Nivolumab and pembrolizumab granted conditional Health Canada 
approval for relapsed/refractory Hodgkins lymphoma

• Available through special access programs while funding 
negotiated

• Pemroblizumab granted conditional Health Canada 
approval from relapsed/refractory PMBCL



Checkpoint inhibitors – The Bad 
(or at least the ineffective…)

• Clinical responses outside of classical Hodgkin 
lymphoma and PMBCL have been disappointing

• Reasons for lack of response amongst different 
lymphoproliferative disease are not well 
understood

• Still waiting for an effective immunotherapy that 
targets myeloid malignancies (e.g. AML, MDS)



Ipilimumab – anti-CTLA mAb

• Objective responses 
in just 2/18 patients 
(11%)

• Grade 3 diarrhea in 
5/18 patients 



Nivolumab in non-Hodgkin lymphoma

• Enrolled 81 patients with relapsed/refractory nHL
• Nivolumab 1-3 mg/kg q2 weeks until CR, progression, 

toxicity, or 24 months





• Grade 3 or higher AEs 
in 18/81 (22%)

• Pneumonitis, rash and 
hematologic toxicities 
most common



Nivolumab in non-Hodgkin lymphoma

• Modest response rates to single agent nivolumab
• Responses generally short lived, particularly for DLBCL

• Other B-cell lymphomas included mantle cell (4), CLL/SLL (2), PMBCL (2), 
marginal zone (1), and B-cell nHL NOS (1)

• The one responding myeloma patient received concurrent radiation



Pembrolizumab in CLL

• Objective responses in 0/16 patients with relapsed/refractory CLL
• Interestingly, 4/9 patients with Richter transformation had an 

objective response
• All had ibrutinib as most recent therapy prior to pembrolizumab
• Ongoing phase II trial of pembrolizumab + ibrutinib in r/r CLL with or 

without Richter transformation



Stephen Ansell et al. Blood 2016;128:183

What about combinations of checkpoint 
inhibitors?

• No improvement 
in responses 
compared with 
nivolumab alone

• 29% had a grade 
3 or higher 
adverse event

• No deaths due to 
adverse events



Checkpoint inhibitors in myeloid malignancies



The Ugly - A cautionary tale…

• Adult T-cell leukemia/lymphoma is a rare and 
aggressive T-cell cancer cause by the HTLV-I virus

• Poor response to traditional treatments
• Found to overexpress PD-L1
• Lead to an investigator initiated phase II trial of 

nivolumab in ATLL



A cautionary tale
• The first 3 patients enrolled on the trial of 

nivolumab for ATLL all experienced rapid disease 
progression after the first dose

L Ratner et al. N Engl J Med 2018;378:1947-1948.



Myeloma, another cautionary tale

• Plasma cells in multiple myeloma have been 
demonstrated to overexpress PD-L1

• Early studies of single agent checkpoint inhibitors 
for the treatment of multiple myeloma 
demonstrated minimal activity (ORR < 5%)

• Despite lack of single agent activity, numerous trials 
launched to investigate checkpoint inhibitors in 
combination with active agents commonly used to 
treat myeloma



KEYNOTE-183

• Phase III RCT pomalidomide 
and dexamethasone +/-
pembrolizumab in relapsed 
multiple myeloma

• No difference in objective 
response rate

• More serious adverse 
events in the 
pembrolizumab arm

• Trend toward increased risk 
of death in the 
pembrolizumab arm

NJ Gormley, R Pazdur. N Engl J Med 2018;379:1791-1795.



KEYNOTE-185

• Phase III RCT lenalidomide 
and dexamethasone +/-
pembrolizumab in newly 
diagnosed multiple 
myeloma not eligible for 
stem cell transplant

• No difference in objective 
response rate

• More serious adverse 
events in the 
pembrolizumab arm

• Trend toward increased risk 
of death in the 
pembrolizumab arm

NJ Gormley, R Pazdur. N Engl J Med 2018;379:1791-1795.



Checkpoint inhibitors in multiple 
myeloma
• No improvement in response rate when combined 

with existing agents
• Increased risk of serious adverse events
• Increased risk of death

• No unifying cause of death or unique toxicity identified

• Results led to partial or full holds on more than 30 
trials of checkpoint inhibitors in multiple myeloma 
in July 2017



Bispecific antibodies

• The concept of an engineered bispecific antibody 
that can direct immune responses was first 
proposed more than 50 years ago

• These constructs allow for MHC-independent 
targeting of cytotoxic T cells toward antigens of 
interest



Selected BsAb formats. 

Mireya Paulina Velasquez et al. Blood 2018;131:30-38



Blinatumomab

• First in class bispecific T cell engaget (BiTE) 
approved for treatment of relapsed/refractory B-
cell acute lymphoblastic leukemia

• Modified “antibody” with two Fab regions 
recognizing CD19 on leukemic blasts and CD3 on T 
cells



Patrick Brown Blood 2018;131:1497-1498

©2018 by American Society of Hematology



TOWER Study - Results
• Complete remission rate of 44% with blinatumomab vs. 25% 

for standard of care (p<0.001)

Kantarjian H et al. N Engl J Med 2017;376:836-847.



TOWER Study – subgroup analysis

Kantarjian H et al. N Engl J Med 2017;376:836-847.



TOWER Study – Adverse events

Kantarjian H et al. N Engl J Med 2017;376:836-847.



Blinatumomab for non-Hodgkin 
lymphoma
• Early studies of blinatumomab also included 

patients with relapsed/refractory CD19+ non-
Hodgkins lymphoma, primarily diffuse large B-cell 
lymphoma



Simon 2-stage study design. 

Andreas Viardot et al. Blood 2016;127:1410-1416

©2016 by American Society of Hematology



Andreas Viardot et al. Blood 2016;127:1410-1416

©2016 by American Society of Hematology

• Overall response rate 41%, including 19% CR
• Median PFS just 3.7 months



• Toxicities generally 
greater compared with 
B-ALL cohorts

• Excessive neurologic 
toxicity lead to early 
closure of flat dose arm



Blinatumomab for nHL

• Although a few CRs were identified, response rates 
were generally disappointing

• Responses were short lived
• Toxicities, particularly neurotoxicity, were more 

common than in B-ALL cohorts
• Logistics of treatment difficult

• 8 week continuous infusion protocol for DLBCL

• As a result, limited ongoing development of 
blinatumomab for non-Hodgkin lymphoma



Cytokine release syndrome

• A systemic inflammatory response resulting from 
antigen driven activation of cytotoxic T cells

• Exact mechanisms remain unclear, but 
inflammatory cytokines such as IL-6, IL-10, IFN-γ are 
implicated



CRS – Risk factors

• High disease burden
• Bone marrow blasts >50% or circulating blast count 

above 15x109/L

• Extramedullary disease
• Cycle 1 of treatment
• Those with “good response”

• E.g. early and/or rapid decline in circulating blasts





CRS – Management

• Dexamethasone prophylaxis on day 1 of each cycle
• Step-up dosing during cycle 1 (dose increase on day 

8 of 28 day cycle)
• Grade 1-2 CRS: supportive care, IV fluids
• Grade 3-4 CRS:

• Stop blinatumomab infusion (T1/2 = 75 minutes)
• Dexamethasone up to 8 mg tid
• For refractory cases, consider tocilizumab (anti IL-6 mAb)



Blinatumomab - neurotoxicity

• Range of presentations from headache to 
confusion, somnolence, seizure, and stupor

• Mechanism remains uncertain, as do risk factors
• Up to half of patients in clinical trials experienced 

any neuruologic toxicity, mostly Grade I-II
• 6% of patients in phase III RCT discontinued treatment 

due to neurotoxicity

• Median onset of neurologic symptoms around d7, 
but can be later in course



Blinatumomab - neurotoxicity

• Management consists of monitoring for early signs 
of toxicity

• Tremor, disorientation, word finding difficulties

• No role for anti-seizure prophylaxis
• Interruption of drug appropriate for those with 

prolonged low
• Restart at lower dose once symptoms improve

• Permanent discontinuation for those with seizure 
or other serious complications



Conclusions

• The role of checkpoint inhibitors in the treatment 
of hematologic malignancies remains uncertain

• Apparent benefit in Hodgkins and PMBCL
• Otherwise, limited activity in non-Hodgkin lymphoma
• Ongoing trials of checkpoint inhibitors in combination 

with more traditional chemoimmunotherapy may define 
a role

• Bispecific antibodies can affect antigen directed 
cytotoxic responses

• Unique toxicities associated with T-cell activation 
including cytokine release syndrome and neurotoxicity



Thank you

• Any questions?

This Photo by Unknown Author is licensed under CC BY-SA

http://www.mrscienceshow.com/2010/06/bring-us-your-burning-science-questions.html
https://creativecommons.org/licenses/by-sa/3.0/
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