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What does aggressive mean?

* Shorter duration of symptoms

 Generally need treatment at time of diagnosis
»Immediate, few days, few weeks

» Treatment generally given with the expectation
of remission, goal of possible cure
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Aggressive lymphomas

Incidence
(per 100,000)
* Diffuse large B cell 6.9
« Hodgkin 2.7
* T cell lymphomas 2.1
» Mantle cell lymphoma 0.8
 Burkitt lymphoma 0.4
 Gray zone lymphoma <0.1

SEER Database Incidence 2011-12
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Not only In lymph nodes

Nodal Extranodal

* Neck  GI tract (stomach,
- Supraclavicular bowel)

- Axillary * Bone marrow

» Mediastinal ) Li\fer

» Abdominal * Skin

. Groin « Head and neck

» Spleen * Bone
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-
Diffuse large B cell (DLBCL)

* Most common type of NHL, 30-40% of cases

 Cancer cell appearance led to name — cells are large
and spread out

* Approx. 50% of patients have
organ involvement at .
diagnosis

. Avera%e age diagnosis 64, but
can affect any age group
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Lymph Node Architecture

Follicular NHL Diffuse large B cell NHL
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Diffuse large B cell (DLBCL)

Germinal centre B cell (GCB)
DLBCLs get their name because they
develop from lymphoid cells residing
in the germinal centre of the lymph
node. Patients with GBG-derived
disease generally have better
outcomes.

Activated B cell (ABC) DLBCLs develop from B cells
that are in the process of differentiating from germinal
centre B cells to plasma cells. ABC DLBCL is associated
with a poorer outcome than GCB DLBC.
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Diffuse large B cell (DLBCL) Subtypes

 Primary mediastinal B cell lymphoma (PMBL)
 Primary central nervous system (CNS) lymphoma
« EBV-positive DLBCL of the elderly

» T-cell/histiocyte-rich large B cell lymphoma
 Primary effusion lymphoma (PEL)

* Intravascular large B cell lymphoma (ILCL)

» ALK-positive large B cell lymphoma

* Double-expressor lymphomas (DEL)/Double hit
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International Prognostic Index (IP1)

Evaluates 5 clinical variables:
1 Age (>60 years)
2 Stage (stage IILIV)

3 Performance status: what is the impact of
lymphoma (or other medical problems) on
aily life — how sick are you? (ECOG* >2)

4 Number of extranodal sites (= 2)
5 LDH (elevated)

ECOG — Eastern Co-operative Oncology Group*
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Rituximab Era

Patients (%)

Outcome according to the IPI prior to Outcome according the IPI in the Rituximab Era
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Burkitt lymphoma

* Most aggressive of all lymphomas
* Affects children (usuallfy }151710 yrs()1 and
chi

accounts for 30-40% o ldhoo
lymphomas

* Affects adults (usually 30-50 yrs), ofte
seen HIV+

» Can affect other organs like bowel,
ovaries, kidneys, CNS or glandular
tissues or jaw

» Treatment often includes intensive
chemotherapy and CNS-directed
therapy
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Mantle cell lymphoma (MCL)

 Develops in the outer edge of a lymph node called the
mantle zone

6% of NHLs, usually affecting men over age 50

Often have many lymph nodes, one or more organ
(often GI tract) and bone marrow involved

Often diagnosed late-stage e

Frequently relapses

Mantle Cell Lymphoma International = & ""‘“5%%’&
Prognostic Index (MIPI): low-, AR
intermediate- and high-risk. e
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Hodgkin lymphoma

« Named after Dr. Thomas Hodgkin, who described
the disease in 1832

1000 cases/year in Canada

» Two peaks: young adults and elderly

Can be difficult to diagnose
 Cancer cells are in minority in affected nodes

> 80% curable with chemotherapy +/- radiation
P alic D . - - a, 523 HL

8.~ Steinberg
8 cell is the

g AR Z ‘malignant

Wasoablied  cell
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Gray zone lymphoma (GZL)

 Rare, but generally seen in teens
& young adults

* Often presents with a large
tumour in the chest area
(mediastinum)

 Has features of both a large B cell
lymphoma and Hodgkin, and is
more aggressive Lecation of Heart in Thoracic Cavity

* Can spread to other organs

LYMPHOMA | LYMPHOME
@ CANADA CANADA lymphoma.ca - lymphome.ca




T Cell lymphoma

e Account for 10% of NHLs

* Peripheral T-cell ymphoma — general term referring to
10+ subtypes

* Peripheral T-cell lymphoma not otherwise specified

(PTCL-NOS)
 Anaplastic large cell lymphoma (ALCL) T
» Angioimmunoblastic Lymphoma ”"""ﬁ'f %.,13%‘@
. _ 4 -.‘«-'?"’"’.’;2 S
Nasal NK/T-cell Lymphomas i@' ;3’;:, A% e ;.,i o
» Lymphoblastic Lymphoma e ,«cvg’gé_‘.;fg;ﬁ
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Overview of primary treatment
options

Treatment Option

Chemotherapy Use of drugs to kill lymphoma cells

Radiation Therapy Use of high-energy rays to kill ymphoma cells
or slow their growth

Immunotherapy Use of agents designed to target and destroy
lymphoma cells

Transplantation Infusion of healthy stem cells/bone marrow to
help the body restore its supply of healthy
blood cells

Balance potential toxicity against effectiveness
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Chemotherapy

» Backbone of many cancer treatments
* Damages DNA, leading to cell death
* Systemic I

» Affects all growing cells
 Cancer cells

/
« Blood cells //
* Lining of GI tract

e Hair

Side Effects

Chemotherapy Dose
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-
Common chemotherapy

regimens

CHOP - with or without R (Rituxan)

v'Cyclophosphamide — -
v'Doxorubicin _ y e\lf<ery
v'Vincristine 3 weeks

v'Prednisone— pills daily x 5 days

R-CHOP for CD20+ NHL like DLBCL
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Immunotherapy =Monoclonal antibodies
ooy | ] o

< C3b
Complement /

receptor

Antibodies developed
against cancer cells can be
administered to patients to
destroy the tumour

- Examples: i
 Rituximab
e Obinutuzumab

B FcyR/CR-mediated opsonic
phagocytosis or ADCC

* Only used in B cell
lymphomas

Macrophage

FcyR
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Why add rituximab?

Figure 1 — Overall survival RCHOP vs CHOP Figure 2. Disease-free survival in folks achieving CR
RCHOP vs CHOP

= .00 2 1.00
5 N Eorﬁ-\ha—”*-- S
- 0.75 ~ s \HL‘ TR | e s 04.3%
e - M 435%| 2 4501 e
= . by — = T T s 426 %
= -H-__'—_'_‘—qu.“ =
e 27.6% = 0.257
:1 Bl thk T ] T T ] T ﬁE S T T T T 1 T

i} 2 4 B a 10 12 1] 2 4 B a 10 12

08 (vears) DFS [years)
STRATA: BRAS_AAND=Arm & : CHOP STRATA: BRAS_AAND=Arm A : CHOP
t+ + + Censored BAAS _AAND=fem A @ CHOP t + + Censored BRAS_RAND=frm A @ CHOP

BAAS_AOHD=firm B @ CHOFP + Hituox imak BANG_ANHD=frm B @ CHOP + Hituxinak
4t Ceansored BRAS_RAND=Arm B : CHOF + Aituxinah 4 4t Cansored BRAS_AAND=Arm B : CHOF + RAituximah

Coiffier. Blood 2010 Sept 23

lymphoma.ca - lymphome.ca

LYMPHOMA | LYMPHOME .

CANADA CANADA




Dose Adjusted R-EPOCH

« Used for double hit ] homa, other subtypes of
DLBCL YHp P

* 4 day continuous infusion of chemotherapy

* Blood counts done twice a week and doses are adjusted
to WBC and platelet counts

e R=rituximab

E= etoposide 6 cycles every 21 days

P = prednisone more toxic than RCHOP
O=vincristine

C=cyclophosphamide

H=doxorubicin
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-
Hyper-CVAD-R Regimen

Regimen used locally for mantle cell ymphoma

Part A — outpatient (CHOP-like)

Part B — inpatient (high dose methotrexate, high dose Ara-C)
Consolidation with autologous stem cell transplant

Higher infection rates than CHOP-R
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Chemotherapy treatment for Hodgkin
Lymphoma

ABVD

» Adriamycin 1 cycle = 2

* Bleomycin - treatments and is
. Vinblastine given over 4 weeks

e Dacarbazine —

ABVD is given every 2 weeks (A and B parts)
4-6 cycles +/- radiation
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Radiation

Medical uses of radiation:

1. Diagnostic: low doses of radiation to take images
of internal body structure i.e. chest X-ray

2. Therapeutic: higher doses of radiation to kill
cancer cells

Ditfference between the two is the amount of energy.
Therapeutic radiation can use up to 1,000 times the
energy of diagnostic radiation.
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Radiation

 X-ray beams interact with atoms, creating a
reaction that leads to cell DNA damage

- Damage prevents the cells from dividing and
growing

- Lymphocytes are the most sensitive cells in the
body to radiation, so can use lower doses of
radiation compared to what is used to treat
solid tumours.
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Radiation

» Applies to localized disease
» May not be used in all types of aggressive NHL

* Generally treatment is given daily (Monday to
Friday)

« 4 weeks = 20 treatments or “fractions”

» Side effects based on the area that is being
radiated (skin and tissue beneath it)
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Treatment outcomes

* PET CT often used to assess remission status

» Variable, depend on many things....

» Favourable group (IPI score): 90% relapse-free
* Intermediate prognosis: 60-70%

» Unfavourable: 40-50% relapse-free

» Long-term remission rates lower for elderly, T
cell lymphoma, certain subtypes of B cell NHL
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Relapse/refractory

- Many other treatments available, goals of
therapy change

» Single agent chemotherapy drugs

» Combinations (occasionally)

- Radiation to local areas causing symptoms
* Clinical trials of new agents

- Clarification of goals with your oncologist is
very important
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Relapse/refractory

 For younger patients: stem cell transplantation
considered best option

 Autologous stem cells (patients own)

* Uses very high dose of chemotherapy to try to
eliminate resistant lymphoma cells

 Only beneficial if lymphoma responds to a
second chemotherapy regimen
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Stem cell transplant (SCT)

3. Stem cells stored

2. Stem cells are 3 or frozen
Autologous collected B XA —
» Use own cells B
* Low treatment
related mortality ,
» High rates of \ R :
TeQd [ o4 5. Stem cells
remission B \ / r?turned to
. Transplant Q bloodstream
strategies vary 1. Bone marow
centre-to-centre SOl oF 0 Autologous bone
marrow transplant
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Stem cell transplant (SCT)

Allogeneic

* Rare

- HLA matched sibling or matched unrelated donor
* 11n 4 chance of sibling being a match

* Graft versus lymphoma: good!

 Graft versus host disease: can be very bad, including
fatal, and life long

 Higher treatment related mortality
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What about Targeted therapies?
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CAR-T

Rituximab Duvelisib PD-_l_
Obinutuzumab TGR1202 Inhibitor

Ublituximab Idelalisib
\ /cozo
Ofatumumab
AN BGB-3111
143 Acalabrutinib
: Ibrutinib

Venetoclax
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Rituximab/hyaluronidase

 Subcutaneous (under the skin) injection

- Same monoclonal antibody as intravenous
Rituxan® (rituximab) and hyaluronidase, a
molecule that helps to deliver medicine under

the skin

» Administered in 5-7 minutes compared to 90
minutes+ for intravenous Rituxan
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-
Relapsed Hodgkin Lymphoma
Anaplastic Large Cell Lymphoma (CD30)

Brentuximab Vedotin

4 _a—;wg Brentuximab vedotin antibody-drug conjugate (ADC)
—Monomethyl auristatin E (MMAE), microtubule-disrupting agent

—Protease-cleavable linker

Anti-CD30 monoclonal antibody

CD3o0 present on Hodgkin lymphoma
_ cells, not many normal cells
ADC bindsto CD30 - 2 I

ADC-CD30complex —— 8

isinternalized and traffics
to lysosome

2/M cell cycle arrest

MMAE disrupts
microtubule network

® ——— Apoptosis
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Immune checkpoint inhibitors

* Cells of the immune system have “checkpoints”-molecules on immune
cells that need to be activated or inactivated to start an immune
response

* PD = Programmed Cell Death protein

« PD-1.and PD-L1 turn off T-cell activation, preventing T cells from
attacking the cancer.

T-cell receptor| Antigen

 Binding of T-cells to PD-L1/2 inhibits
T-cell function and blunts the normal ‘
immune response
T-cell
 Certain tumors have high expression
of PD-L1 and so evade immune attack T &
PD-1 PD-L1
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Nivolumab for Classical Hodgkin Lymphoma

e Patients with cHL show overexpression of PD-L1 and PD-L2!
(programmed cell death protein)

e Nivolumab is a fully human immunoglobulin G4 monoclonal antibody
targeting the programmed death-1 (PD-1) receptor immune checkpoint

pathway

T-cell
receptor

Nivolumab

Nivolumab blocks signalling through the PD-1 receptor and
activates the immune system to kill the cancer cells
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e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 22, 2015 VOL. 372 NO. 4

PD-1 Blockade with Nivolumab in Relapsed or Refractory
Hodgkin’s Lymphoma

Stephen M. Ansell, M.D., Ph.D., Alexander M. Lesokhin, M.D., Ivan Borrello, M.D., Ahmad Halwani, M.D.,
Emma C. Scott, M.D., Martin Gutierrez, M.D., Stephen J. Schuster, M.D., Michael M. Millenson, M.D.,
Deepika Cattry, M.S., Gordon J. Freeman, Ph.D., Scott J. Rodig, M.D., Ph.D., Bjoern Chapuy, M.D., Ph.D.,
Azra H. Ligon, Ph.D., Lili Zhu, M.S., Joseph F. Grosso, Ph.D., Su Young Kim, M.D., Ph.D.,

John M. Timmerman, M.D., Margaret A. Shipp, M.D., and Philippe Armand, M.D., Ph.D.

ABSTRACT
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Bruton's Tyrosine Kinase
(BTK) Inhibitors

- BTK is a protein that plays a critical role in the
growth and survival of B-cells

* New therapies stops BTK from working, killing the
malignant B-cells
» Ibrutinib

 More selective and potent BTK inhibitors are being
investigated.
»ACP-196
»0ONO/GS-4059
»BGB-3111, CC-292
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Ibrutinib
mimat | 4

« First in class,

potent, ~
irreversible BTK
inhibitor
. . Bruton's . o
« Many trials in tyrosine -+ Y
combination Kinnsa (BO) é S
with other drugs Z 1\

. For NHL @ <

/
(3 5 \
NUCLEUS Transcription Factors

Transcription leading "%
to cell-fate decision

N
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Chimeric antigen receptor
gene therapy (CAR-T)

T-cells
sample ' xtracted

T-cells engineered <z

Admi red CART cells
back to &
patient
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Personalized medicine

* Personalized treatments
»Not all people Are The Same
»Match treatment to the patient’s genetic profile

 Not all tumors are the same
»Match treatment to the tumour’s genetic profile

» Re-educate the patient’s own immune system to
attack the tumour

LYMPHOMA | LYMPHOME
@ CANADA CANADA . lymphoma.ca - lymphome.ca



Is research working?

* Yes!ll
* Improved depth of remissions, longer remissions and
Improved survivals since introduction of rituximab

— In combination with chemotherapy
— As maintenance therapy

« Better understanding of cancer cell signaling and
pathways

* Newer targeted agents
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Is research working?

Lymphoma
5-Year Relative Survival 1960-2011
88%
90%
80% e 72% 72%
70%
60% 47%
50% 40% M Hodgkin Lymphoma
40% 31% m Non-Hodgkin Lymphoma
30%
20% Source: SEER Cancer
Statistics Review, 1975-2011,
10% National Cancer Institute;
2015.
0%
1960-1963 1975-1977 2002-2011
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