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The Autologous Transplant Process
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Issues with autologous stem cell
transplantation in lymphoma

m Types of lymphoma
— Diffuse large B-cell ymphoma
Mantle cell ymphoma
Follicular (and other indolent lymphomas)
Transformed lymphoma
Hodgkin lymphoma
m Goals of transplantation
— Cure
— Prolonged disease control
m Timing of transplantation
— Remission consolidation
— Relapsed disease

Autologous stem cell transplantation
in lymphoma: Challenges

Age of patients and co-morbid medical problems limit eligibility

Many patients are not able to achieve adequate disease control
prior to ASCT, limiting eligibility

“Contamination” of stem cell product with lymphoma
Early toxicity

— Current mortality rate less than 2%

Late toxicity

— Second cancer risks

— Organ damage: heart and lung toxicity




Improvements in autologous stem
cell transplantation for lymphoma

“Conditioning” approaches
— Chemotherapy vs. radiation
— Incorporation of rituximab
— Growth factor support
— Outpatient transplantation
= Novel agents
— Part of conditioning
— “Maintenance” after transplantation
m Recognition of toxicity

Outcome of relapsed DLBCL and ASCT in the
rituximab era
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To impact relapsed DLBCL.:
1. ASCT ineligible => novel agents
2. Improve salvage outcomes
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Conclusions

m ASCT remains an important modality in treatment of
lymphomas

— Cures diffuse large B-cell lymphoma and Hodgkin
lymphoma

— Prolongs remission in follicular lymphoma

= Novel targeted treatments represent an important
opportunity to:

— Improve outcomes of ASCT
— Avoid ASCT entirely (the ultimate goal)
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Hallmarks of MM

Lytic lesions, Plasma cell
Pathologic fractures, Anemia
Hypercalcemia

N /

Bone destruction Marrow infiltration

MULTIPLE MYELOMA

Monoclonal globulins Reduced globulins

~ N

Urine: Renal failure Infection
Blood: Hyperviscosity,

Cryoglobulins,

Neuropathy
Tissue: Amyloidosis

Carr et al, 1999.

Incidence Rates
Age-Specific Incidence Rates for Myeloma, 2005-2009

Incidence (per 100,000)

25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80-84
Age in Years

*<16 cases for each age and time interval, SEER 18 areas

Source: SEER Cancer Statistics Review, 1975-2009, National Cancer Institute; 2012.




Challenges of Treating
Multiple Myeloma

ASYMPTOMATIC
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Durie. International Myeloma Foundation. 2007. www.myeloma.org.

Multiple Myeloma:
Strategy for Cure?

Tumor Burden

Induction or Initial Therapy

High Dose Melphalan +
Autologous Stem Cell Transplant

Immunotherapy + anti-myeloma
Vaccines or Consolidation therapy

Targeted Maintenance Therapy




Genetic Abnormalities in Multiple
Myeloma Affects Prognosis

« Chromosomal changes and abnormalities present in
80%-90% patients in fluorescent in situ hybridization
(FISH) analysis
FISH looks at genes, chromosomes, and their
aberrations

— Patients with the t(4;14),t(14;16) translocation, deletions of 17p,
or chromosome 13 abnormalities had statistically significant
lowered survival

Genomics used to understand the disease
— Sitill too early to aide in treatment decisions

Dewald et al. Blood. 2005;106:3553.

Indications for Hematopoietic Stem
Cell Transplantation in the US

5,500
5,000

Allogeneic (Total N~8,150)
B Autologous (Total N~11,500)

Transplants
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Initial Approach for Myeloma Patients
Requiring Disease-Specific Therapy

Patient with active/symptomatic myelomal

Not a transplant candidate Transplant candidate I

' |

. Induction with agents that do not cause
Frail marrow damage (no alkylating agents,

SRVEIE @iekIn such as melphalan, minimize radiation)
dysfunction T

Refractory disease :
Unable to collect Stem cell collection: ensure adequate

stem cells stem cell numbers collected for
two or more transplants

|

Stem cell transplant

Role for maintenance therapy <«— (one or two)

Types of Stem Cell Transplant

Type Source of Stem Cells Role in Myeloma Treatment

Autologous Patient’s blood or Current standard of care
marrow

Allogeneic  Sibling or Unrelated Under study in clinical trials
Donor blood or
marrow or umbilical
cord blood
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Autologous Stem Cell Transplant

* An important treatment
for patients with myeloma

» Generally must have
adequate lung, liver and
heart function

* More than one transplant
can be performed at
various stages

» Consider benefits vs.
risks

Autologous
Stem Cell Transplantation

Mobilization

and . Autologous High Autologous
Leukapheresis Stem Dose Stem
of Patient Cells Chemotherapy Cells

Stem Cells
Autologous ‘/ : :
\‘ Stem Thawing and infusion

Cryopreservation il of patient stem cells
of Patient Stem -190°C Freezer
Cells '
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High-dose Melphalan and
Autologous Stem Cell Transplant

* A number of studies show improved overall
survival when auto-transplant is compared to
standard dose chemotherapy

* A number of studies show the survival benefit of 2
auto-transplant (tandem transplant) compared to a
single auto-transplant (mainly those still with
disease after one)

* A number of studies now show the benefit of new
(novel) therapy (lenalidomide) followed by
auto-transplant over a lenalidomide based regimen
without auto-transplant

Ongoing Study of Lenalidomide As Maintenance
Therapy Following Autologous PBSCT for MM

CALGB/ECOG 100104: Phase Ill Randomized, Placebo-
Controlled Trial

Lenalidomide
10 mg/day po to
progression

(n=250)

Patients with RE-

active MM,
stable disease ™ | PBSCT —> STAGING —

or responsive 90-100 days
to after PBSCT
>4 months
induction
therapy

\

/

Placebo
(n=250)

mMN—Z002>3

(n=588)

1° Endpoint: Time to disease progression after autologous PBSCT
2° Endpoints: CR rate, PFS, overall survival, feasibility of long-term lenalidomide




Lenalidomide
Maintenance**
Register : :
and MEL ASCT VRD x 4* Lenalidomide
Randomize Maintenance**
MEL ; )
ASCT Lepalldomlde
Maintenance**
* Bortezomib 1.3mg /m2 days 1, 4, 8,11
Lenalidomide 15mg days 1-15

Dexamethasone 40mg days 1, 8, 15 **Lenalidomide 10mg daily x 3years

Allogeneic Bone Marrow Transplantation

* High dose chemotherapy + XRT:
— Antitumor effects, immunosuppression, myeloablation
» Replace with normal donor hematopoietic cells
» Get a graft versus tumor immune beneficial effect
» Get a graft vs host (skin, gut, liver) detrimental effect

Recipient Blood
And Leukemia ® ® Blood Cells
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BMT CTN #0102

710 enrolled

MM Meeting Eligibility last 3/07
endpoint 3 y PFS

Recovered at least
60 days post autograft
HLA-matched Sibling ENo HLA-matched Sibling

200cGy TBI Allograft Mel 200 Autograft
CSA + MMF
Observation Thalidomide +
Decadron for 1 yr

Ex Vivo Activated T-cell Production
(Cellular Vaccine Production Facility)

é 1. Leukapheresis, enrich, deplete,
a 3= or isolate cells of interest
|

5. Quality Control Reinfuse
cells

4. Remove beads, wash
and concentrate cells

2. Stimulate cells with
aAPC
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Restoration of immunity in lymphopenic individuals
with cancer by vaccination and acluptive T-cell transfer

Group 1
,‘,,
(PC\I n:)
s

- [Cyclophosphamida mobilization]
Ly apheresis

VOLUME 11 [ NUMBER 11 | NOVEMBER 2005 NATURE MEDICINE Tecellin vitro actiation
andecimmn

[_Stem cell transplant__]
Results: 54 patients with MM treated .__
»  Combination immunotherapy (.,Wz/
— Asingle early post-transplant infusion of
in vivo vaccine primed and ex vivo
costimulated autologous T-cells
— Post-transplant booster immunizations
* Results
— Improved the severe immunodeficiency
associated with high-dose chemotherapy
Led to the induction of clinically relevant
immunity (pneumococcal IgG) in adults
within a month after transplantation
Accelerated restoration of CD4 T-cell
numbers and function, significantly
improved T-cell proliferation

<D

Proumccoccal IgG (GME, ugimi)

Engineering Tumor Antigen Specificity to Patient Cel

Patient screening
[HLA and antigen)

Multi-site
Pl Infusion of T Cells 3

= T,

Beads
and TCR l.umﬂm
Vector Expansion

Cell and Vaccine Production Facility, Universiy of Pennsylvania

| 28 Nowemper 2012 'IT'I"HNI\-'II-'.'\:I'r'-fM.-\ji'rlA.'\.l'l F':’:'Pcrc'lman ADARETIMMUNE
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Rationale for Therapy with Natural and
Genetically Retargeted T-cells

cancer peptide
“fingerprint”

Engineered TCR

Cell surface
recognizing lower

HLA presents
peptide peptide:MHC

f,nge,pr,ms to / Patient’s natural T cells
CTL cell
’é{ DNA encoding the new
Cancer " -— { . engineered version of the
cell . - Kkiller T cell receptor is
2 given to the patient’s own

isolated killer T cells

CTLs with
enhanced
TCRs Kkill
cancer cells
expressing low
density p:MHC
targets

Conclusions

Survival in myeloma has improved, particularly in
patients under age 70 due at least in part to Autologous
Stem Cell Transplant

The potential for longer survival and cure exists
— Clinical trials are in progress to assess novel combination
therapies with transplant (lenalidomide, bortezomib, etc)

— Role of donor (allogeneic) transplant
— Continue to improve autologous stem cell transplant

* Induction » Maintenance

» Tandem transplant » Targeted cellular therapies
Side effects of therapies are manageable but must
consider individual patient characteristics (biological
factors, age, performance status, organ function)
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Question and Answer Session
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The Leukemia & Lymphoma Society’s (LLS) Co-pay Assistance
Program offers financial assistance to qualified lymphoma and
myeloma patients to help with treatment related expenses and
insurance premiums. Patients may apply online or over the
phone with a Co-pay Specialist.

 WEBSITE: www.LLS.org/copay

+ TOLL- FREE PHONE: (877) LLS-COPAY

For more information about ASCT for lymphoma and myeloma
or for other LLS programs, please contact an LLS Information
Specialist.

+ TOLL- FREE PHONE: (800) 955-4572

* EMAIL: infocenter@LLS.org
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