XY, ROUNDTABLE DISCUSSIONS |
@ ON MULTIPLE MYELOMA

EDUCATIONAL SyMPOSIUM DURING THE ONS 10TH ANNUAL INSTITUTES OF LEARNING

Sponsored by:

This activity is supported by an independent educational grant from —_—
Milliennum Pharmaceuticals, Inc. IMER

INSTITUTE FOR
MEDICAL EDUCATION & RESEARCH®




ACCREDITATION INFORMATION

TARGET AUDIENCE

This activity has been designed to meet the educational needs
of oncology nurses and nurse practitioners treating patients with
multiple myeloma (MM).

PURPOSE

To educate nurses on the effective management of side effects
related to novel agents used in the treatment of MM.

PRoGRAM OVERVIEW

Exciting new developments in the treatment of MM have
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PROGRAM AGENDA

+ Program Overview (5 mins)
* Multiple Myeloma: Current Treatment Standard of Care (25 mins)

+ Case Study Discussions: Breakout Groups* (60 mins)
Case 1: Newly diagnosed untreated advanced MM
— Diagnostic criteria and staging
— Hypercalcemia and the role of bisphosphonates
— Renal insufficiency
— Myelosuppression

Case 2: Relapsed/refractory advanced MM
— Combination therapy
— Role of clinical trials
— Peripheral neuropathy
— Thromboembolism

Case 3: Older adult with newly diagnosed advanced MM
— Transplant eligibility
— Influence of comorbid conditions on treatment choice
— Gastrointestinal side effects
— Steroid effects

+ Questions and Answers (15 mins)
— What are the advantages of the new International Staging System?
— Should all patients with MM receive induction chemotherapy?
— What are the key factors for choosing an optimal induction regimen?
— How do we decide who should receive a transplant, and what types are
indicated for patients with MM?
— What is the role of maintenance therapy after stem cell transplant?
— What are the therapy options for relapsed/refractory disease?

*Includes a 10-minute interactive discussion following each case.
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Multiple Myeloma: Current
Treatment Standard of Care

Shaji Kumar, MD
Mayo Clinic - Rochester

Objectives

< Describe role of clinical trials in treating relapsed/
refractory disease

< Describe recent developments in the standard of
care for patients with newly diagnosed MM

< ldentifying new combination therapies for
patients who are not candidates for transplant

< Describe new options for treating patients with
relapsed/refractory MM




MM Today

< Malignancy of terminally differentiated plasma
cells

420,580 estimated new cases and 10,580
estimated deaths in 2009

< Second most common hematological
malignancy; approximately 2% of all cancers

<+ Median age at diagnosis 70 years, male
predominance

< Twice as common among African Americans
MER

ACS, 2009; Weiss et al, 2009.

Stages of Myeloma Treatment

. Diagnose and determine need for treatment
. Risk stratify

. Control disease and treat/reverse
complications

. Consolidate initial response
. Maintain response
. Identify disease relapse and treat

. Supportive care at all stages!

Rajkumar et al, 2005.



Natural History

‘ Smo:dering Multiple Myeloma ’ lMuItipIe Myeloma
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Serum Protein
Electrophoresis

Bone Marrow <10% Plasma cells =10% Plasma cells =10% Plasma cells

Clinical Picture Asymptomatic Asymptomatic Symptomatic
No end-organ damage No end-organ damage End-organ damage present

Therapy Observation only Observation only Therapy required

Kyle et al, 2007.

Progression to Symptomatic MM

< MGUS: Up to 2% of persons aged 50 years or older and about 3%
of those older than 70 years

% For SMM, maximum risk in the first 5 years

< Risk factors: Higher M spike, higher plasma cell burden, type of
M protein, abnormal free light chain ratio, circulating plasma cells

Probability of Progression (%)

Years since Diagnosis

Kyle et al, 2007.




Diagnosis of MM

% Clonal bone marrow
plasma cells = 10%

< Serum and/or urinary
monoclonal protein
< “End-organ damage”
or CRAB features
— Hypercalcemia
— Renal insufficiency
— Anemia
— Bone disease

Images courtesy of Shaji Kumar, MD.
Durie et al, 2006.

Stages of Myeloma Treatment

. Risk stratify

. Control disease and treat/reverse
complications

. Consolidate initial response
. Maintain response
. Identify disease relapse and treat

. Supportive care at all stages!

Rajkumar et al, 2005.



Prognostic Factors

< Stage according to ISS
< Cytogenetic abnormalities
— Del(13), hypodiploidy
— (FISH) t(4;14), t(14;16), or del(17p)
< Poor performance status
< Plasma cell labeling index (> 1%)
< Abnormal free light chain ratio
< Circulating myeloma cells
< Plasmablastic morphology
< High LDH, CRP levels

Greipp et al, 2005; Dispenzieri et al, 2009.

Stages of Myeloma Treatment

. Control disease and treat/reverse
complications

. Consolidate initial response
Maintain response
Identify disease relapse and treat
. Supportive care at all stages!

Rajkumar et al, 2005.
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General Approach to Treatment

Newly diagnosed MM

Nontransplant candidate Transplant candidate

Melphalan-based regimens Induction therapy

Observation

Auto transplant Continue induction

and
delayed transplant
Maintenance at relapse
options?

Rajkumar et al, 2005.

Initial Therapy

< The ideal initial therapy should
— Rapidly and effectively control disease
— Reverse disease related complications
— Decrease the risk of early death
— Be easily tolerated with minimal/manageable toxicity

— Not interfere with the ability to collect stem cells for
transplantation

Kumar, 2009.
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Thalidomide

< Multiple mechanisms

< Response rates of 25% to 35% when used alone

in relapsed myeloma

<+ Side effects
— Sedation, fatigue
— Constipation
— PN
— Rash

— DVT in combination with steroids or chemotherapy

— Teratogenicity — contraception required

Thalomid® prescribing information, 2009.

MM-003: TTP and OS

TTP

HR (85% Cl): 0.43 (0.32-0.58)

Thal + Dex
Placebo + Dex

Censored
i

Progression-Free Patients (%)

p<.0001

0 20 40 60 80 100 120 140 160
Time (weeks)
Thal + Dex: Median TTP 22.6 months
Placebo + Dex: Median TTP 6.5 months

Rajkumar et al, 2006, 2008.

Patients (%)

(O

HR (95% Cl): 0.82 (0.57-1.16)

Thal + Dex
Placebo + Dex

Censored
[ARN

0 20 40 60 80 100 120 140 160
Time (weeks)
Thal + Dex: Median OS not reached
Placebo + Dex: Median OS 32 months
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Bortezomib

% Proteasome inhibitor
< Intravenous administration

<+ Common side effects
—Neuropathy
— Thrombocytopenia
—Flu-like syndrome
—Fever

—Increased risk of infection, zoster reactivation

Velcade® prescribing information, 2008.

IFM 2005-01: PFS

Bortezomib + Dex: 71 events
Median PFS not reached;
2-year PFS 69%

%
=
ey

VAD: 101 events
Median PFS 28 months;
2-year PFS 60%

Patients (%)

Bortezomib + Dex (B1 + B2)
— VAD (A1 +A2) Log-rank p =.0115

T 1 1 T 1 1 T 1 T
18 20 22 24 26 28 30 32 34 36

Time (months)

Harousseau, 2008.
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Lenalidomide
< More “potent” immunomodulator than
thalidomide

<+ Fewer side effects: No significant
constipation, neuropathy, or sedation

< Common side effects: Anemia, leukopenia,
thrombocytenia, skin rash, thrombosis

/

N

X

Revlimid® prescribing information, 2009; Zonder et al, 2008.

SWOG S0232: Prolonged PFS With Len + Dex

-
Len + Dex
Dex alone

1l-year PFS
Len + Dex: 77%
Dex: 55%

Progression-Free Patients (%)

6 12 18 24 30
Time Since Registration (months)

Zonder et al, 2008.
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ECOG-E4A03: OS

3-year OS rate: 75%
80

60 -

40-

Patients (%)

20

Log-rank p = .46

Pepe-Fleming p = .01

0 T T T T
0 6 12 18 24

Time (months)

Numbers at risk
RD 223 208 195 184 173
Rd 222 217 212 201 192

Rajkumar et al, 2008.

Phase I/ll: New Combinations

Efficacy

Len/Cyc/Dex
N =53

Len/Bort/2Dex
N = 65

Bort/Dex/Cyc/
Len
N =25

Bort/Cyc/Dex —
Bort/Thal/Dex
N =44

Best response
ORR

2 nCR

2 VGPR

aDexamethasone, 20 mg Days 1-2, 4-5, 8-9, and 11-12.

45 (85%)
NR
17 (32%)

bIndependent of ISS and high-risk cytogenetics.

¢z CR.

65 (100%)P
29 (44%)
49 (74%)P

25 (100%)
9 (36%)°
17 (68%)

Kumar, Hayman, et al, 2008; Richardson, Lonial, et al, 2008; Kumar, Flinn, et al, 2008; Bensinger et al, 2008.

41 (90%)
15 (33%)
24 (60%)
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Efficacy Improvements With Novel
Induction Regimens

-o= Pre-transplantation

Patients With = VGPR (%)

Dex VAD Thal TAD CTD VD PAD
+

Dex
Regimen

Cavo et al, 2008; Harousseau, 2008; Lokhorst et al, 2008; Macro et al, 2006; Rajkumar et al, 2008;
Richardson et al, 2008; Sonneveld et al, 2008.

VTD RVD

Initial Treatment and Early Deaths

Regimen?

Response, %

Early Deaths, %

Dex (ECOG-E1A00) 41

11

Dex + IFN (IFM 95-01) 41

10.5

MP (IFM 99-06) 35

Thal + Dex (ECOG-E1A00) 63

MPT (IFM 99-06) 76

Len + high-dose Dex (ECOG-E4A03)

Len + low-dose Dex (ECOG-E4A03)

aRecent phase Ill trials that did not restrict entry to transplant candidates.
Facon et al, 2006, 2007; Rajkumar et al, 2006, 2008.
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Stages of Myeloma Treatment

4. Consolidate initial response

5. Maintain response

6. Identify disease relapse and treat

. Supportive care at all stages!

Rajkumar et al, 2005.

Transplant Vs. Conventional

Chemotherapy

High dose
Conventional dose

0
0

Patients (95% Cl)
Conventional dose
High dose

Attal et al, 1996.

15 30 45 60
Time (months)

63 (53-73)  35(22-50) 12 (1-40)
69 (58-78) 61 (50-71) 52 (36-67)
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Patients With = VGPR (%)

What Does Transplant Add?

—e— Pre-transplantation
| - Post-transplantation

Dex VAD Thal+ TAD CTD VD
Dex
Regimen

Cavo et al, 2008; Harousseau, 2008; Lokhorst et al, 2008; Macro et al, 2006; Sonneveld et al, 2008.

Depth of Response Improves Over
Time With Lenalidomide

Mayo Clinic Phase Il

Lacy et al, 2007.

Patients Responding to

2 B

43

(o] (o]
o o
! !

Treatment (%)
iy

4 Cycles 19 Cycles
(n=34) (n=21)
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RVCD: Best Unconfirmed
Response to Treatment

Response rates in 25 evaluable patients

Response n (%)

sCR 5(20)
>CR 9 (36)
ORR 100%
17 (68)

> PR 25 (100)

% The most common grade = 3 adverse event was neuropathy
% Median treatment duration: 6 (range 3—12) cycles

RCVD = lenalidomide; cyclophosphamide, bortezomib, dexamethasone
Kumar, Flinn, et al 2008

Stages of Myeloma treatment

5. Maintain response
6. ldentify disease relapse and treat
7. Supportive care at all stages!

Rajkumar et al, 2005.

20



1007.,

Thalidomide Maintenance:
IFM 99-02

.

Event-Free Patients (%)

0

Time Since Randomization (months)

Attal et al, 2

80
704
60 4
50
404
30
20+
104

4-Year EFS 36% vs. 26%

Patients (%)

4-Year OS 87% vs. 75%

T T T
1 13 25 37

006.

1
49 13 25 37 49
Time Since Enrollment (months)

What About the Transplant-
Ineligible Population?
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MP Vs. MPT in Elderly Patients

EFS oS

49% | in risk of event for MPT 65% | in risk of death at
—MP > 9 months for MPT

= MPT o4

09 -
08 -
07 +
06 -

05 4

04 -

Proportion of Patients (%)

03 4

Proportion of Patients (%)

02 4

HR =0.51 (95% CI: 0.35-0.75); p = .0006 HR =0.68 (95% CI: 0.38-1.22); p = .19

[l T [ 1 T [ T
6 12 18 24 12 18

Time (months) Time (months)

Palumbo et al, 2006.

MP Vs. MPT: PFS and OS

GIMEMA | IFM 99-06 | IFM 01-01 | Nordic

Median PFS, months
15 18 19 14
22 28 24 16

.0004 <.0001 .001 TTPP

Median OS, months
MP 48 33 29 39
MPT 45 52 44 29

p Value NS ; NS

% In 5 of 5 studies, MPT was superior to MP in terms of PFS or TTP (or both)
% In 2 of 5 studies, MPT was superior to MP in terms of OS

aEvent-free survival.
bSignificant.
Palumbo et al, 2006, 2008; Facon et al, 2007; Hulin et al, 2009; Wijermans et al, 2008.




VISTA: Survival

A Time to Progression B Overall Survival
100+
90 SR — . Bortezomib
80
704
60 Control
50
40
304
20
104
0

P<0.001

Patients without Progression (%)
Surviving Patients (%)

0
Months Months

No. at Risk No. at Risk
Bortezomib 344 295 272 245 185 111 31 Bortezomib 344 315 300 290 235 168 115
Control 338 296 241 206 152 86 22 Control 338 320 301 280 220 157 116

24.0 months for bortezomib vs.
16.6 months in the control group

San Miguel et al, 2008.

How | Treat Transplant Eligible
Patients

Standard Risk
4-6 cycles of bortezomib 4 cycles of Rd or Vd
containing regimen (CBD, VRd, VTD, etc) l

Collect stem cells
Collect stem cells

If notin CR, consider ASCT “ OR Continue

induction
therapy

If not in CR/VGPR after
1st ASCT, consider
consolidation (eg,

second ASCT or IMiD)

All patients receive Rd until progression

Dispenzieri et al, 2007.




How | Treat Transplant Ineligible
Patients

| High Risk Standard Risk?
(MP + bortezomib or Rd are options)

|

Observation

aBortezomib-containing regimens preferred in renal failure or if rapid response needed.
bIn patients in whom administration of thalidomide or bortezomib is of concern, consider MP or Rd.
Dispenzieri et al, 2007.

NCCN Treatment Guidelines

Primary Induction Regimens for Transplant
Candidates

Bortezomib/dexamethasone

Bortezomib/doxorubicin/dexamethasone

Bortezomib/lenalidomide/dexamethasone

Bortezomib/thalidomide/dexamethasone

Dexamethasone

Liposomal doxorubicin/vincristine/dexamethasone
% Lenalidomide/dexamethasone

+ Thalidomide/dexamethasone

NCCN, 2009
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NCCN Treatment Guidelines

Primary Induction Regimens for Non-Transplant
Candidates
Dexamethasone
Lenalidomide/low-dose dexamethasone
Liposomal doxorubicin/vincristine/dexamethasone (DVD)
% Melphalan/prednisione (MP)
Melphalan/prednisone/bortezomib (MPB)
% Melphalan/prednisone/thalidomide (MPT)
Thalidomide/dexamethasone

% Vincristine/doxorubicin/dexamethasone (VAD)

NCCN, 2009.

What About When These Fail?
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Relapsed Disease: Factors to Consider

< Risk factors, including cytogenetics
< Duration of first response

< Previous therapies and response

< Toxicity from previous therapies

<+ Residual hematological function

<+ Performance status

Blade et al, 2008.

Mayo Phase Il Trial of
Pomalidomide

Confirmed Response N =60

SCR 1 (2%)
Median VGPR 14 (23%)

ORR 58%
follow-up PR 20 (33%) °

CR + VGPR 25%
4 months - 11 (18%) 0

PD 13 (22%)
NE 1 (2%)

< Among the first 37 patients, there were 13 lenalidomide-
refractory patients, with responses observed in 29%

Lacy et al, 2009.
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PX-171-004 Carfilzomib Phase Il Study

7 NE (TLS)

% of subjects

‘ ORR
A 1118%
All Bortezomib Bortezomib
Subjects Exposed Naive
(N =31) (N=17) (N =14)
90% of responses occurred by the end of Cycle 2

Vij et al, 2008.

Supportive Care

< Antibiotics

<+ Renal failure management

< Erythropoietic agents/anemia management
< Prevention of thrombotic events

<+ Use of bisphosphonates

Ludwig & Zojer, 2007.
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Proportion of Patients (%)

Have We Made Progress?

OS in 6-year intervals from time of diagnosis

Kumar, Flinn, et al, 2008.

Time (months)

Thank You!

1971-1976
1977-1982
1983-1988
1989-1994
1995-2000
2001-2006
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Case Study Discussions:
Breakout Groups

Case Study 1:
Newly Diagnosed Untreated
Advanced Multiple Myeloma
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Case Study 1

< 55-year-old man started to notice fatigue late in
the day over a period of 2 months

< Chief complaint: Pain in right femur
< Subjective

— Developed acute onset of lower back pain when
mowing the lawn, rated 10/10

— Nothing alleviated the pain, so he went to the ED
< History

— No contributing PMH

— No prior back trauma or pain

Case Study 1: Laboratory Values

Lab/Normal Reference Value I | sb/Normal Reference
Range Range

WBC 3.0-11.0k/u L 5.44 | BUN 8-25 mg/dL 66

PIt Ct 150-400 k/ £ L 99 (L) [l Creatinine 0.7-1.4 mg/dL 2.4 (H)

Hgb 13.0-17.0 g/dL 8.3 (L) | Calcium 8.5-10.5 mg/dL 11.9 (H)

Hct 39.0-51.0% 22.9 (L)

Albumin 3.5-5.0 g/dL 3.0 (L)
MCV 80-100 fL 94.4

Alk Phos 40-150 U/L 156 (H
RDW-CV 11.5-15.0% 14.3 o8 )

Neut % 38.5—-75.0% 52.0 |l B,M 6.9 (H)

Abs Neut 1.00-7.50 k/ u L 2.97
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Case Study 1: Laboratory Values (cont.)

SPEP: Lab/Normal Lab/Normal Reference
Reference Range Range

MPA Serum 1gG

Alpha-1 0.11-0.22 g/dL
717-1,411 mg/dL

MPA Serum IgA
78-391 mg/dL
Beta G 0.50-1.00 g/dL MPA Serum IgM
53-334 mg/dL

Alpha-2 Globulin

Gamma Glob 0.60-1.35 g/dL . MPA Serum Kappa
534-1,267 mg/dL

_ MPA Serum Lambda
M Spike (g/dL) 9.20 (H) W 253-653 mg/dL

Case Study 1 (cont.)

< Bone marrow biopsy: 80% plasma cells, kappa restricted

— Cytogenetics: Normal male chromosome
— FISH is negative for 17p, del(13), and t(4:14)
< Skeletal survey
— Widespread osteopenia
— Lytic lesion in the proximal right femur
< Many choices for initial therapy based on transplant
candidacy
— Bortezomib, lenalidomide, or thalidomide based
— Clinical trial
< Aggressive symptom control of disease-related

hypercalcemia, renal failure, and myelosuppression is

Important MER

NCCN, 2009.



Laboratory Findings: Hypercalcemia

< Hypercalcemia in 20% of patients
— Widespread tumor-induced bone destruction

— Increased Ca++ levels can lead to decreased renal perfusion,
azotemia

— Can cause a decrease in eGFR secondary to renal
vasoconstriction

< Pathobiology: Increased osteoclastic bone resorption
mediated by cytokines
— Efflux of calcium into extracellular fluid
— Not all patients with bone disease develop hypercalcemia

— Osteoclast stimulation can lead to extensive osteolysis, severe
bone pain, and pathologic fractures with or without hyper-Ca++

LR

Horwitz et al, 2006; Oyajobi, 2007; Berenson, 2001.

Laboratory Findings:
Hypercalcemia (cont.)

< Consequences of bone loss
— Spinal cord compression
—Plasmacytoma with significant bone destruction
— Painful osteolytic lesions
—Vertebral compression fractures
<+ Most visible aspect of myeloma

—85% of patients develop bone disease

Terpos et al, 2009; Roodman, 2008.



Laboratory Findings: Renal Failure

< 20% to 40% patients present with renal failure

< Tubular capacity for reabsorption exceeded by excess
light chain production

< Filtered light chains bind to Tamm-Horsfall
glycoprotein

< Cast formation and obstruction in the distal nephron
< Heavy and light chains can cause tubular damage

< Serum free light chain assay more reliable than urine

Terpos et al, 2009; Durie et al, 2003; Chanan-Khan et al, 2007; Rajkumar et al, 2005; Sanders et al, 1992; Dimopoulos et al, 2008.

Renal Failure

< Confounding factors
— Hypercalcemia/hyperuricemia
—Volume depletion, loop diuretics

— Nephrotoxic agents (IV contrast, NSAIDS,
aminoglycosides)

— Other comorbidities

Durie et al, 2003; Dimopolous et al, 2008; Rajkumar et al, 2005.




Management of Renal Failure

< Supportive therapy
—Avoid IV contrast and nephrotoxic agents
—Hydration
— Correct underlying cause
» ATN, hypovolemia, MM
—Plasmapheresis
» 3 prospective trials favor; 1 did not
—Dialysis
» May reverse renal failure

Durie et al, 2003; Chanan-Khan et al, 2007; Clark et al, 2005; Rajkumar et al, 2005.

Myelosuppression

<+ May be caused by disease itself or treatment
of the disease

<+ Many of the novel agents cause some degree
of myelosuppression

< In patients with newly diagnosed myeloma, it
Is often important to expect some degree of
anemia, leukopenia, or thrombocytopenia to
worsen before it improves

— Bone marrow microenvironment crowded out by
malignant plasma cells

LR

Miceli et al, 2008.
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Novel Agents That Cause Myelosupression

Novel Agents Incidence Intervention

Thalidomide Neutropenia: « Do not initiate if ANC < 750 mm3

15%—-25% + If ANC < 750 mm3, withhold thalidomide until
ANC > 750 mm? and re-evaluate treatment plan

Lenalidomide/ All grades « Interrupt therapy if neutrophils fall to < 750/ u L

dexamethasone Neutropenia: 28% * Resume therapy when neutrophils return to > 1,000/ ¢ L

Anemia: 24% * Resume therapy at 5 mg daily
Thrombocytopenia: 17%
Febrile neutropenia: 2%

Bortezomib Neutropenia « Cyclical with lowest levels on Day 11 of cycle
Overall: 17% « Consistent pattern that is not cumulative
Grade = 3: 12% « Hold if platelets < 25,000 L and reintroduce at
Thrombocytopenia a 25% lower dose with recovery

Overall: 36%

Grade = 3: 29%

< 1% febrile neutropenia

Velcade® prescribing information, 2008; Thalidomid® prescribing information, 2009; Revlimid® prescribing information, 2009.

Myelosuppression (cont.)

< General recommendations — all novel agents
— Monitor signs and symptoms
— Monitor CBC and differential

— Educate on signs and symptoms of neutropenic
fever, anemia, thrombocytopenia

<+ Myelosuppression management
— Growth factor therapy

— Dose reduction as appropriate
— Transfusion as indicated

Miceli et al, 2008.
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Case Study 2:
Relapsed/Refractory Advanced
Multiple Myeloma

Case Study 2

< 66-year-old woman

< Diagnosed with MM in 2004

< Received lenalidomide and dexamethasone on clinical trial
< Remains on lenalidomide 10 mg Days 1-21

< Seen every 2 months for the past 2 years with monthly CBC
< Feeling more “tired” lately, a little “achy in my back”

< Physical exam

— Vital signs: blood pressure, 132/72 mm Hg; pulse rate, 108 beats/
min; respiration, 16 breaths/min; temperature, 98.7° F

— No significant findings except for mid-thoracic back pain on palpation

ER

NCCN, 2009; Revlimid® prescribing information, 2009.
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Case Study 2: Laboratory Values

Lab/Normal Reference
Range

Value

Lab/Normal Reference
Range

WBC 3.0-11.0 k/uL

2.44 (L)

BUN 8-25 mg/dL

PIt Ct 150-400 k/ u L

99 (L)

Hgb 13.0-17.0 g/dL

9.3 (L)

Creatinine 0.7-1.4 mg/dL

Hct 39.0-51.0%

28.2 (L)

MCV 80-100 fL

102

Calcium 8.5-10.5 mg/dL

RDW-CV 11.5-15.0%

17.3

Albumin 3.5-5.0 g/dL

Neut % 38.5-75.0%

66.0

Abs Neut 1.00-7.50 k/uL

Case Study 2: Laboratory Values (cont.)

Trend:

1.61

Increasing Kappa sFLC

19.3 (H)
34.5 (H)

31.1 (H)
432.1 (H)

400.7 (H)

1955.0 (H)

Alk Phos 40-150 U/L

Trend:
Increasing 24-hour urine
Mspike (g/24 hrs)

<0.16

<0.16

0.22
0.72

1.02

1.95
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Case Study 2 (cont.)

< Her labs and skeletal survey suggest progressive
disease
— The role of combination therapy in relapsed MM
— Role of clinical trials
 To further science and collect data in a controlled setting
« Patients have access to new medications
e Must be comparable to standard of care or better

¢ Ethical conduct

< What would you consider to be part of the treatment plan
for this individual with relapsed/refractory advanced MM?

% What is the role of clinical trials for this disease?

Case Study 2 (cont.)

< What is the best treatment option for this individual?

< Has begun therapy with bortezomib, thalidomide, and
dexamethasone on a clinical trial

— Avoidance of melphalan may allow for stem cell harvest and
transplant at this first relapse

< What are the side effects of this regimen?
— Neuropathy
- VTE
- Gl

< What type of education would you provide?

NCCN, 2009; Velcade® prescribing information, 2008; Thalomid® prescribing information, 2009.




Practice Pattern Survey Results

< In your practice, what is the most common
side effect associated with bortezomib?

Answer 0%

Neuropathy I 41.6%
Diarrhea - 6.6%

Hypotension . 5.0%

Thrombocytopenia - 13.3%

Uncertain B 20.0%

No Response(s) B 13.3%

Practice Pattern Survey Results

< Which side effect of bortezomib do you find
most challenging to manage?

Answer 0%
Neuropathy

Diarrhea

Hypotension 0%

Thrombocytopenia

Uncertain 6.6%

No Response(s)

100%
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PN: Background

< Damage to the peripheral nervous system caused

by injury, inflammation, or degeneration of peripheral
nerve fibers

— A challenging event that can affect QoL and
compromise optimal treatments for patients with MM

< Incidence of CIPN is increasing
— More neurotoxic drugs have been developed

— Patients are living longer and receiving multiple chemotherapy
regimens

< Thalidomide and bortezomib are 2 novel agents used for
MM that can cause PN

— Vincristine and cisplatin should be avoided in patients receiving
thalidomide

LR

Tariman et al, 2008; Wickham, 2007; Thalomid® prescribing information, 2009; Velcade® prescribing information, 2008.

PN: Signs and Symptoms

< Mild-to-moderate < Severe
— Temporary numbness — Burning pain
—Tingling — Muscle wasting

— Paresthesias or — Paralysis

pricking sensation — Organ dysfunction or

—“Glove and stocking” failure

— Sensitivity to touch — Hypotension,

I e e akness d_|zzmess, ataX|_a may
signal autonomic
neuropathy

Tariman et al, 2008; Wickham, 2007.



PN: Management Strategies

< Regular monitoring at each treatment visit
and neurotoxicity assessment using a well-
established PN assessment tool preferably at
the beginning of each treatment cycle

% Treatment dose and schedule modifications

< Pharmacologic and nonpharmacologic
interventions

< Patient education

Tariman et al, 2008; Wickham, 2007; Thalomid® prescribing information, 2009; Velcade® prescribing information, 2008.

Practice Pattern Survey Results

< Do you use an assessment tool for CIPN?

Answer
Yes

No
Uncertain | 1.6%

No Response(s)

100%

23.3%




Neuropathy Assessment Tool

Not at All | A Little Bit | Somewhat Quite a Bit Very Much

| have numbness or tingling in my hands

| have numbness or tingling in my feet

| feel discomfort in my hands

| feel discomfort in my feet

I have joint pain or muscle cramps

| feel weak all over

| have trouble hearing

| get a ringing or buzzing in my ears

| have trouble buttoning buttons

olo|jlo|lo|lo|lo|jo|o|o |©
Plrlr|lrkr|r|Rr|[Rr|R]|~
(O NN O O O O O O O N
W lw|lw|w|w|w|w|w|w]|w
R N L R R R R R

I have trouble feeling the shape of small
objects when they are in my hand

I have trouble walking

Cella et al, 2003.

Practical Management of PN

< Patient education
Notify clinician if signs and symptoms worsen
Home safety with decreased sensation in extremities
Caution patient on operating machineries

Family members to assess hot and cold temperatures if the patient is
unable to do so
< Pharmaceuticals

— Over-the-counter drugs
 Vitamins/minerals (B, E, folic acid, magnesium, potassium)
* Amino acids (acetyl-L-carnitine, alpha lipoic acid)
« Miscellaneous (tonic water, topical creams)
— Prescription drugs
* No FDA-approved drug for CIPN
« Useful drugs include gabapentin, amitriptyline, sertraline, lidocaine patch

IMER

Tariman et al, 2008; Wickham, 2007; Visovsky et al, 2007; Armstrong et al, 2005.




Thromboembolic Events in MM

MM is an intrinsically hypercoagulable
disease associated with a higher risk of
thromboembolic events

—This may lead to DVT or PE

< Higher risk for DVT/PE in patients treated
with conventional chemotherapies plus novel
therapies such as

—Thalidomide
—Lenalidomide

non et al, 2008; Rome et al, 2008.

DVT: Signs and Symptoms

< Slight fever

< Tachycardia

< Unilateral swelling, erythemia, warm extremity
< Cyanosis/cool skin if venous obstruction

< Dull ache, pain, or tight feeling over area and
with palpation
+~Homan’s sign (35% patients)

< Distension superficial venous collateral
vessels

Rome et al, 2008; Van Gerpen et al, 2004; NCCN, 2008.
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PE: Signs and Symptoms

% Anxiety
Sudden SOB

% Worsening chest discomfort
Rapid pulse and heart rate
Low-grade fever

Pleural friction rub, crackles followed by
diminished breath sounds, wheezing

ECG right axis deviation or new RBBB

Rome et al, 2008; Van Gerpen et al, 2004; NCCN, 2008.

Thromboembolic Events:
Diagnostics

DVT » PE

Doppler ultrasound — Ventilation perfusion

Contrast venography lung scan

D-dimer — Spiral CT scan

Antithrombin level — D-dimer

— Antithrombin level

Rome et al, 2008.
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Thromboembolic Events:
Prophylaxis

< Mechanical
—AMBULATE!
— Sequential compression devices
— Antiembolism stockings — questionable benefit

— Exercise regimen
% Steroid dose reduction

— Dexamethasone reduced dosing

» 20—40 mg once weekly
» 20—40 mg Days 1-4 during a 28-day cycle

Rome et al, 2008; NCCN, 2008; Thalomid® prescribing information, 2009.

Thalidomide and Lenalidomide:
Thromboembolic Event Management

< Symptom assessment at baseline and each visit

< Thromboembolic event: Prophylaxis
— Full-dose warfarin

— LMWH or full-dose heparin for high-dose dexamethasone, doxorubicin,
or multiagent chemotherapy independent of risk factors

— LMWH or full-dose heparin for patients with = 2 risk factors
— Aspirin for low-risk patients only
< Risk factors include
— Drugs (EPO)
History of thromboembolic events

Obesity
Concurrent cardiac or renal disease, diabetes, acute infection

Surgery

Revlimid® prescribing information, 2009; Thalomid® prescribing information, 2009; Rome et al, 2008; NCCN, 2008; Deitcher, 2008.



Practice Pattern Survey Results

<+How frequently do you assess for VTE?

Answer 0%
At each patient visit I, 45.0%

Only at visits where VTE is B 6.6%
suspected

Only when patients complain - 15.0%
of symptoms

Uncertain

100%

No Response(s)

Case Study 3:
Older Adult With Newly Diagnosed

Advanced Multiple Myeloma
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Case Study 3

< 81-year-old woman with a history of type 2 diabetes,
renal insufficiency, breast cancer, status postbilateral
mastectomy (1978)

< Fatigue increasing over the past week

< ED with chest pain; radiograph revealed destructive
SCIEENERS
— Biopsy + plasmacytoma

< Serum protein electrophoresis with IFE
— M spike 2.2 gm/dL; Ig G Kappa

— CBC: Mild anemia (Hgb 9.9 g/dL), B2M 6.2, calcium 9.9, albumin
3.4, creatinine 2.4 (baseline 2.0)

— Skeletal survey: Widespread osteopenia, calvarial lesions

LR

Case Study 3: Older Adult With
Newly Diagnosed Disease

< Transplant eligibility
— Not likely a candidate due to age
— “l would never do that anyway”
< Influence of comorbid conditions on treatment choice

— Dexamethasone may be poorly tolerated
— Chronic renal insuffiency
» Impact of lenalidomide, bortezomib, thalidomide
< Therapy that was chosen: Melphalan, prednisone, and
bortezomib (VISTA trial)

< What side effects would you be concerned about?

NCCN, 2008.
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Gastrointestinal Conditions Are Common Side Effects
of Novel Therapy Treatment in Patients With MM

Incidence of Gl Reported for All Grades

Constipation (%)

Diarrhea (%)

Nausea (%)

Vomiting (%)

Lenalidomide?
« Two studies combined
N =346

Thalidomide?
« Open-label study
N =102

Bortezomib
« Phase Il trial
*N=2331

3l enalidomide and thalidomide administered in combination with dexamethasone.

Thalomid® prescribing information, 2009; Revlimid® prescribing information, 2009; Velcade® prescribing information, 2008.

Overview of Gl Side Effects

<+ Novel therapeutics can cause serious Gl side
effects

— Constipation
— Diarrhea
— Nausea
— Vomiting
— Weight loss

Smith et al, 2008.
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Overview of Gl Side Effects: Assessment

< Onset

— What have they tried?
< History of bowel changes
< Review of current medications
< What have they been using?
< Physical exam

— Increased bowel sounds

— Abdominal pain or cramping

— Nausea or emesis with bowel movements

Smith et al, 2008.

Management of Diarrhea

< Nonpharmacologic

— Increase fluid intake

— Avoid caffeinated, carbonated, or sugared drinks

— Diet: Avoid fiber

— Stool specimen for routine culture, Clostridium difficile
< Pharmacologic

— Herbal supplements

— Antidiarrheal agents with caution

— Intravenous hydration

ASCO, 2006; Smith et al, 2008; Bush, 2004; Engelking, 2004; Mercadante, 2007.
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Management of Nausea and Vomiting

< Nonpharmacologic
— Diet
— Avoid exercise
— Fresh air and loose clothing
— Alternative therapy
< Pharmacologic

— Select antiemetics based on how strongly the novel agents
stimulate nausea and vomiting

* Nausea: Lorazepam, prochlorperazine, dexamethasone, famotidine,
promethazine, metoclopramide

« Vomiting: Aprepitant, ondansetron hydrochloride, granisetron,
dolasetron

— Intravenous hydration

ASCO, 2006; NCI, 2009; Smith et al, 2008.

Overview of Steroid Side Effects

< Steroid classes
— Glucocorticosteroids

— Corticosteroids

< Steroids are used as single agents and in
combination regimens

— Dexamethasone
—Prednisone

—Prednisolone

Faiman et al, 2008.
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Assessment of Steroid Side Effects

% Patient assessment
— All systems can be affected

— Patient history
» Mood disturbance or psychosis
* History of diabetes
* Cardiac
* Bone
* Sleep
* Infections

Faiman et al, 2008; Tariman et al, 2005.

Management of Constitutional Symptoms

<+ Mood alterations
— Dose reduction or discontinuation of steroids

— SSRIs or mood stabilizers (escitalopram oxalate, citalopram
hydrobromide, or olanzapine)

< “Let down” effect
Low-dose steroids
Tapered doses of steroids
Dose reduction
Alter activities or schedule
< Insomnia
— AM/PM dosing
— Nonpharmacologic: Sleep hygiene
— Pharmacologic: Sleep aids

Mitchell et al, 2006; Page et al, 2006; Fulcher et al, 2008; Cerullo, 2006.
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Management of
Musculoskeletal System: Muscle

< Proximal myopathy

— Physical therapy

— If severe, hold steroids until improvement
< Muscle cramping

— Replete electrolyte imbalances

— Hydration

— Passive range of motion

— L-glutamine 1-3 g/day in divided doses

— Baclofen has anecdotally been effective

— Avoid quinine

Colson et al, 2004.

Management of
Musculoskeletal System: Bone

< Osteonecrosis

— Evaluation with radiography (panoramic) or MRI
— Prompt orthopedic referral for evaluation

— Pain assessment with appropriate pharmacological interventions
— Discontinue steroid use

— Avascular necrosis (3%)
< Osteoporosis
— Bone density

— Consider supplementation with calcium 1,000 mg/day and
vitamin D 400 IU/day

— IV/PO bisphosphonates

Dawson-Hughes et al, 1997; Hadiji et al, 2008; Jackson et al, 2006; Lips, 1996; Sambrook et al, 2007



Management of
Endocrine Effects: Hyperglycemia

< Nonpharmacological recommendations
— Diet
* Weight management
« Physical activity
< Pharmacological recommendations
— If serum glucose > 200 mg/dL
* Glucose monitoring with oral hypoglycemics

« Diabetic education (signs/symptoms of hyperglycemia/
hypoglycemia)

¢ Coordination of care with PCP
— If serum glucose > 300 mg/dL

« All of the above may require insulin therapy

Pogach et al, 2004.

Overall Recommendations

Effective management includes
— Monitoring patients carefully

— Educating patients and caregivers about what to
expect during treatment

— Appropriate prophylaxis

— Pharmacologic and nonpharmacologic interventions
Effective management leads to

— Increased adherence to therapy

— Improved QOL

— Prevention of serious adverse effects

Faiman et al, 2008.
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Roundtable Discussions on
Multiple Myeloma

Questions & Answers

Question 1

<+What are the advantages of the new
International Staging System?
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Answer 1:
International Staging System

Median Survival
Criteria (months)

Serum f,-microglobulin < 3.5 mg/L

Serum albumin = 3.5 g/dL 62

Serum ,-microglobulin < 3.5 mg/L
Serum albumin < 3.5 g/dL
OR

Serum B,-microglobulin 3.5 to
< 5.5 mg/L?

Serum ,-microglobulin 2 5.5 mg/L

< Simple

« Easy to use

+ Based on available, objective parameters used worldwide

% Serum B,-microglobulin reflects tumor mass and renal function and possibly
immune function

alrrespective of serum albumin level.
Greipp et al, 2005.

Question 2

< Should all patients with MM receive induction
chemotherapy?

<+What are the key factors for choosing an
optimal induction regimen?
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Answer 2

< Should all patients with MM receive induction
chemotherapy?

— Transplant eligible vs. nontransplant

— Difference between MGUS, SMM, and MM

+What are the key factors for choosing an
optimal induction regimen?

—Age
— Comorbidities

— Transplant candidate or not

NCCN, 2009.

Question 3

<+How do we decide who should receive a
transplant, and what types are indicated for
patients with MM?
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Answer 3

< How do we decide who should receive a transplant, and
what types are indicated for patients with MM?

— Clinical challenges include
¢ Renal failure
e Age
« Comorbidities
< Types of induction therapy for transplant candidates
— Bortezomib, lenalidomide, or thalidomide based
< Types of induction therapy for nontransplant candidates
— Bortezomib, lenalidomide, or thalidomide based
— May include melphalan
— Elderly do not tolerate dexamethasone

NCCN, 2009; Ludwig et al, 2007.

Stem Cell Transplant in MM

< SCT is an option for many (age, PS, desire)

< Depth of response is a significant prognostic factor for
long-term survival

< Autologous SCT: Infusion of patient’s own HSCs
< Allogeneic SCT: Infusion of donor HSCs

— Graft vs. myeloma effect

— Tumor-free grafts

— Reduced risk of relapse vs. autologous SCT

— 3-year TRM: 11%
< Timing of transplant: At diagnosis or relapse?

Kumar, 2009.
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Question 4

<+ What is the role of maintenance therapy after
stem cell transplant?

Answer 4

<+What is the role of maintenance therapy after
stem cell transplant?
—Response criteria
* PR, VGPR, CR status
—Agents that have been most widely studied
 Prednisone, thalidomide, alpha-2-interferon
—Under investigation

» Lenalidomide, bortezomib

NCCN, 2009; Kyle et al, 2009.
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Question 5

<+What are the therapy options for relapsed/

refractory disease?

Answer 5

< What are the therapy options for relapsed/
refractory disease?
— Bortezomib based
— Lenalidomide
— Thalidomide
— Cyclophosphamide
» May salvage lenalidomide response
— Pegylated liposomal doxorubicin
» With dexamethasone or bortezomib
— Investigational

» Carfilzomib, perifosine, vorinostat

NCCN, 2009; Dimopoulous & Kastritis, 2008.
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LCVAELCEVEVS

+MM is a very complex diagnosis

<+ Nurses are in the unique position to manage
side effects and encourage adherence to the
selected regimen

< Although incurable, OS has improved
dramatically during the past decade

<+ Emerging therapies will hopefully provide
additional options for our patients
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APPENDIX A: PHARMACEUTICAL GLOSSARY

Generic Name

Brand Name

Generic Name

Brand Name

amitriptyline Elavil® heparin Heparin
aprepitant Emend® lenalidomide Revlimid®
baclofen Lioresal® lidocaine patch Lidoderm®
bortezomib Velcade® lorazepam Ativan®
carfilzomib PR-171 medroxyprogesterone acetate Provera®
cisplatin Platinol® melphalan Alkeran®
citalopram hyrdrobromide  Celexa® metoclopramide Reglan®
cyclophosphamide Cytoxan® olanzapine Zyprexa®
Neosar® Zydis®
dexamethasone Decadron® ondansetron Zofran®
Dexameth prednisone Sterapred®
Dexone® predsinolone Deltasone®
Hexadrol® prochlorperazine Compazine®
dolasetron Anzemet promethazine HCI Phenergan®
doxorubicin Adriamycin® quinine Qualaquin
Rubex® sertraline Zoloft®
epoetin alfa Epogen® thalidomide Thalomid®
Procrit® vincristine Oncovin®
escitalopram oxalate Lexapro® Vincasar PFS
famotidine Pepcid® Vincrex
gabapentin Neurontin® Velsar®
ganisetron HCI Kytril® warfarin Coumadin®
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APPENDIX B: ACRONYM LIST

Abs neut: absolute neutrophil

Alk phos: alkaline phosphatase

ANC: absolute neutrophil count
ASCT: autologous stem cell transplant
ATN: acute tubular necrosis

B2m: beta-2 microglobulin

BUN: blood urine nitrogen

CBC: complete blood count

CBD: cytokine-binding domain

ClI: confidence interval

CR: complete response

CRAB: calcium, renal, anemia, bone
CRP: C-reactive protein

CT: computed tomography

Dex: dexamethasone

ECG: electrocardiogram

ECOG: Eastern Cooperative Oncology Group
ED: emergency department

EFS: event-free survival

eGFR: estimated glomerular filtration rate
EPO: erythropoietin

FISH: fluorescent in situ hybridization
Gl: gastrointestinal

GIMEMA: Gruppo lItaliano Malattie EMatologiche
dell'Adulto

Hct: hematocrit

Hgb: hemoglobin

HR: hazard ratio

HSC: hematopoietic stem cell

IFE: immunofixation electrophoresis
IFM: French Francophone Myeloma Intergroup
IFN: interferon

IMiD: immunomodulatory drug

1U: international unit

LDH: lactate dehydrogenase

LMWH: low-molecular weight heparin
M protein: monoclonal protein

M spike: monoclonal spike

MCV: mean corpuscular volume

MGUS: monocolonal gammopathy of unknown
significance

MM: multiple myeloma

MP: melphalan

MPA: medroxyprogesterone acetate

MPT: melphalan, thalidomide

MRI: magnetic resonance imaging

nCR: near complete response

Neut: neutrophil

NSAIDS: non-steroidal anti-inflammatory drugs

ORR: overall response rate

OS: overall survival

PCP: primary care physician

PD: partial disease

PFS: progression-free survival

Plt ct: platelet count

PO: by mouth

PR: partial response

PS: performance score

QOL: quality of life

RBBB: right bundle branch block

RD/Rd: high-dose/low-dose

RDW-CV: coefficient of variation of the red cell
width

SD: stable disease

sFLC: serum-free light chain

SMM: smoldering multiple myeloma

SPEP: serum protein electrophoresis

SSRI: selective serotonin reuptake inhibitor
SWOG: Southwest Oncology Group

Thal: thalidomide

TRM: transplantation-related mortality

TTP: time to progression

VAD: vincristine, doxorubicin, dexamethasone
VGPR: very good partial response

VISTA: velcade as initial standard therapy
VTD: bortezomib, thalidomide, dexamethasone
WBC: white blood cell
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