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My Talk Outline

1. Why is the Immune system not
working well?

2. Can we improve the immune
system?

3. What Canadian CLL research is
being done?




Question about immune dysfunction.

How many people had infections that
required antibiotics and/or hospitalization®?



Infections and CLL patients

- CLL patients are more likely to get
infections.

- About 80% of CLL patients will have
infection complication during their
disease.

- Question: Do you have to have active
disease to get infections?
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Chronic lymphocytic leukemia

Risk of serious infection among individuals with and without
low count monoclonal B-cell lymphocytosis (MBL)
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Why CLL patients have lousy immmune
systems?

1. CLL cells crowd out immune systems in
the bone marrow and lymph nodes
preventing immune cells functions.

2. CLL cells interact with immune cells
causing them to be inactive or exhausted.

3. Immune cells provide support to CLL cells
allowing them to survive and grow.



Immunology 101

- | am not a trained immunologist but still research it.
- Two main ways the immune system fights infections.

- B cells: Produces antibodies against bacteria and viruses.
- T cells: Kills cells invaded by viruses or cancer cells.
- In CLL

- B cells that do not produce antibodies
because CLL cells crowded them out.

- T cells do not kill infected cells because
CLL cells make them exhausted.
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CLL crowding!

Normal bone marrow and CML, AML, CLL
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PPT - Malignant hematopoiesis (1) Myeloproliferative disorders
Emanuel Necas
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Immune cells drive CLL cell survival
and proliferation

Gitlin et al. Nature, 517:139, 2015
Burger et al. Blood,114:3367, 2009
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What happens 1K0) the B cells Plasma cells

‘

Obinutuzumab
Rituximab
Ibrutinib

immune system under
treatment?

*Cell:cell contact
eg, FasL, inhibit immune-synapse | TREATMENT

*Cytokine production /
€9, TGFB. IL10 Ibrutinib
CLL cells / Fludarabine

T cells

Forconi et al, Blood,126, 573, 2016



Antibody changes during disease progression
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REGULAR ARTICLE

€ blood advances

IgA levels at diagnosis predict for infections, time to treatment, and
survival in chronic lymphocytic leukemia
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= Abnormal levels of IgA
at diagnosis predict
time to treatment,
survival, and need for
immunoglobulin
replacement in CLL.

= Abnormal levels of IgG
at diagnosis predict the
need for immunoglobu-
lin replacement in CLL.

To better understand the relationship between baseline immunoglobulin measurements
and subsequent clinical outcomes in chronie lymphoeytic leukemia (CLL), we performed

a retrospective analysis on 660 patients with CLL (72%), monoclonal B-cell lymphocytosis
(MBL) (13%), and small lymphocytic lymphoma (SLL) (14%), diagnosed between 2005 and
2014 at CancerCare Manitoba. Of 511 patients who had their first immunoglobulin level
determined within 3 months of diagnosis, abnormal {either increased or decreased)
immunoglobulin M (IgM), IgG, and IgA values were observed in 58% of patients with CLL,
27% of patients with MBL, and 20% of patients with SLL. Immunoglobulin deviances
were similar for MBL and CLL Rai stage 0 and for SLL and Rai stages | and II; for CLL,
IgG and IgA abnormalities occurred with increasing frequency with advancing Rai stage.
In contrast, the frequency of IgM abnormalities was similar in all patient groups. IgA
abnormalities significantly correlated with high p2-microglobulin (B2M) expression,

Ishdorj et al. Blood Advances, 3:2188, 2019.



Research Questions: Does CLL
remission from targeted therapies
restore the immune system?
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IgA increases after ibrutinib therapy

O’Brien, et al. Lancet Oncology, 115:48, 2014



Summary |

-CLL patients get infections.

-Due to crowding out immune cells
and inactivating immune cells.

-Antibodies decreased over time.

- Treatments impact immune
system.



-
Question about immune dysfunction:

-How many people know of someone
who got a second cancer after CLL
diagnosis?



Causes of death in CLL in Manitoba
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Compared CLL with follicular lymphoma and age-/sex-
matched general population to eliminate surveillance bias
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Incidence of skin cancers started increasing

prior to diagnosis of CLL
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-
Immune system and cancer!

- The immune system monitors for cancer cells and kills
them all the time.

Cancer cell

\

Cell Death

Aging Breakthroughs: Senescent Cell Removal -
QYRALgyral.com
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CLL immune system and cancer

Second Cancer

Recurrent
tumor
#
Exhausted T cells

Outcome 3:
Tumor regrowth



Incidence of skin cancers but not solid
tumors increased by chemotherapy
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Second cancer incidence in CLL patients receiving BTK inhibitors
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Abstract
Chronic lymphocytic leukemia (CLL) is associated with perturbed immune function and increased risk for second primary
malignancies (SPM). Ibrutinib and acalabrutimb (BTK1) are effective therapies for CLL resulting in partial restoration of
immune function. The incidence of and nsk factors for SPM in CLL patients receiving BTKI are not yet charactenzed. We
retrospectively determined the incidence of SPM in CLL patients treated with ibrutinib or acalabrutinib at our institution
between 2009 and 2017, assessed for association between baseline characteristics and SPM incidence, and compared the
observed to expected cancer incidence among age, sex, and year matched controls without CLL. After a median of
44 months follow-up, 64/691 patients (9% ) were diagnosed with SPM (excluding non-melanoma skin cancer [NMSC]). The
J-yvear cumulative incidence rate was 16% for NMSC and 7% for u[er SPM. Ch'l multivariable analym '-,lm‘.b[-ng was
mwa:mted with mcrem.ed SPM risk f HR 2.8 [95‘}5 Cl: 1.6-4.8

l J-2. If:'.l'] CLL pﬂuenh treated with BTK.I remain at increased T
consideration i this population.

Bond et al. Leukemia, 34:3197, 2020



Summary |

-CLL patients get second cancers.
-Mainly due to T cell exhaustion.

- Targeted treatments may not
restore the immune system to
prevent second cancers.

- Self-care and Secondary Cancers, Ms.
Nanette Cox-Kennett, Nurse Practitioner,
Alberta Health Services




-
Can we improve the iImmune system?

1. Vaccinations against common infections
(Self-care. Ms. Nanette Cox-Kennett).

2. Bone marrow transplantation

3. Immuno-therapy
* CAR-T cells



Bone marrow transplant:
Immune system is depleted!

Eliminates Patient’s immune
system

Radiotherapy
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(eg, anti-thymocyte globulin,
alemtuzumab, and ciclosporin)

CLL patient




Bone Marrow Transplant:
Immune system is replaced!

Eliminates Patient’s immune
Restores Immune system
system

Radiotherapy

&,6
&

=

Recipient Drugs
(eg, anti-thymocyte globulin,
alemtuzumab, and ciclosporin)

Viruses ﬁ‘

(eg, cytomegalovirus
and Epstein-Barr virus)

CLL patient




“Jekyll and Hyde” Problem

Graft versus Leukemia Graft versus Host Disease

Donor
T cells

Killer T cell

CLL Cell Healthy
Or patient cell

Cancer Cells



Immuno-Therapy

Immune checkpoint
inhibitors

Cancer vaccin
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Cancers | Free Full-Text | Recent Advances in Molecular
Mechanisms of Cancer Immunotherapy
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Untreated Immuno-therapy

T cell Tumor cell T cell Tumor cell
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Does Immuno-therapy
work in CLL?

Like a brake in a car

Self-reactive, innate-like T cells enhance cytotoxicity and
immunosurveillance: Trends in Cancercell.com
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CLL immune system

Exhausted T cells

Immune Checkpoint Inhibitors failed in clinical trials
to treat CLL



Immuno-Therapy

Immune checkpoint
inhibitors

Cancer vaccines
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Waking up T cells
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-
CAR-T cells in CLL

Promise:

- CAR-T cell therapy give overall complete response rate
between 20-70% depending on the clinical trial.

- Given to patients that relapsed from previous treatments.
- Combination with BTKi seems effective.

- FDA approved anti-CD19 CAR-T cells for double
refractory CLL patients.

Challenges:

- Significant toxicities exist including cytokine storm and
autoimmunity.

- Long term survival and toxicity are unknown.
- Cost remains a barrier.



Summary |l

- Bone marrow transplantation can cure CLL
through Graft versus Leukemia effect.

- Graft versus Host disease still an issue.
- Immuno-checkpoint therapy does not work.

- CAR-T cells show promise against CLL.
- FDA approved for double refractory disease.



5 Canadian CLL Research:
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Questions being addressed!

1. Understand the CLL in the bone marrow
and lymph nodes”?

2. Developing better treatment strategies to
prevent or treat drug resistant CLL.

3. How create access to Canadian patients
for new drugs to treat drug resistant CLL.
(Caroline Owen, Versha Baneriji)




QUESTIONS




Immune cells drive CLL cell survival
and proliferation

Gitlin et al. Nature, 517:139, 2015
Burger et al. Blood,114:3367, 2009



