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Multiple myeloma — An overview (19
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Adapted from Munshi, 2015.



MGUS



Monoclonal Gammopathy of
Undetermined Significance

* Bone marrow plasma cells <10%

* M-component level
* |gG <30 g/l
 IgA <10 g/l
* Bence Jones protein <1.0 g/24 hours

 No CRAB (hyper_alcaemia, enal impairment,
naemia and ~one disease)



Prevalence of MGUS
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Figure 1: Prevalence of MGUS According to Age—The bars represent 95% confidence
intervals. Ages greater than 90 years have been collapsed to 90 years. MGUS = monoclonal
opathy of undetermined significance. From Kyle RA et al. M Engl J Med. 2006.[9] Copy-

006 by the Massachusetts Medical Society. All rights reserved.




MGUS

All myeloma patients have a pre-existing MGUS
Over 20 years

25% will progress to myeloma



Risk stratification system for MGUS

Rajkumar, V et al (2005) Blood 106: 812-7

Low risk:
M-band <15¢g/L
IgG isotype

SFLC ratio
0.26-1.65

Low-
intermediate:
any 1 factor

High-
intermediate:
any 2 factors
High risk:

all 3 factors




Asymptomatic Myeloma



Asymptomatic/smouldering
myeloma

* Higher risk of progression than MGUS:
* 50% at 5 years
* 65% at 10 years

e Cumulative probability: 70% at 15 years
* Median time to progression: =5 years



Smoldering Multiple Myeloma (SMM):
Risk of progression to active disease
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Years since Diagnosis

Kyle R. N Engl J Med 2007; 356:2582-90


http://content.nejm.org/content/vol356/issue25/images/large/06f2.jpeg

Risk stratification scoring
SyStem in AM Dispenzieri, A et al (2008) Blood 111: 785-9

Lowrisk |1 [81(28%) _ 25%  |50%

Intermedlate 2 114 (42%) 91% 65%

risk 1 - 2.9)

High risk 78%(30%) : 76% 84%
(2.6 -6.1)

Risk Factors

BM plasma cells 210%
Serum M-protein 230 g/L
SFLC ratio <0.125 or > 8.



Symptomatic Myeloma



International Staging System (I1SS)
for Symptomatic Myeloma

Median

Stage Criteria Survival (mo)

B2m < 3.5 mg/L

I
albumin 2 35 g/L

62

I* Not stage | or lli 44

1l B2m 2 5.5 mg/L 29



The International Staging System (ISS)
Prognostic model based on 3,-microglobulin and albumin

Patients < 65 y ] Median
N> Deaths/  in monthre

Stage Criteria

Pergentage

B.m < 3.5 mg/L Ny
& albumin 2 3.5 g/dL SRR S —— =

Maniths From Initial Chamotherapy Treatment

Il Not stage | or Il

Median
Deaths/™  in months
A1 RAED (40 B

I B,m = 5.5 mg/L L., Deans nmonts

BEEM 118 37 (34_40)

Patients > 65y

48 i 95 120 144 68 192 26

Months From Initial Chemaotherapy Treatment

Greipp et al. J Clin Oncol 2005;23:3412-20
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Supportive Treatment

Bisphosphonate therapy for bone disease

High risk of VTE
High risk of community acquired pneumonia

Patients are particularly at risk of infections from

« Streptococcus pneumoniae
 Haemophilus influenzae
» Escherichia coli

« VZV



Improving outcomes



Outcomes by decade

10 Despite Improving Survival With New Drugs

Early deaths in high risk

0.84%\

0.6

Proportion Surviving

0.4 1 No plateau
0.2 -
O I ] I I 1
0 4 8 12 16 20

Follow-up From Diagnosis (Yrs)
Adapted from Kumar SK, et al. Leukemia. 2014;28:1122-1128.

1960-65
— 1965-70
— 1970-75
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— 1995-00
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— 2005-10



10-year relative survival (%)

Improvements in survival of younger
patients

Period estimates of 10-yr survival by major age groups in
defined calendar periods

50—
45—

40— <50
35—

30 50—59
25—

20—

e g __ 60-69
10— 70-79
5— W\ 80+

0
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1986 1989 1992 1995 1998 2001 2004
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Why are things changing?



Thalidomide



Thalidomide — A Revival Story

* Marketed in 1950s to treat morning sickness,
withdrawn due to phocomelia

* Approved for treatment of erythema nodosum
leprosom, an inflammatory manifestation of
leprosy



Thalidomide in Multiple
Myeloma

180 patients

All relapsed after 2 or more lines of therapy

77% 1 ABMT

55% 2 ABMT

Barlogie et al. ASH 1999



Thalidomide in multiple myeloma

Paraprotein responses

>25% 13

>50% 16 overall

>75% 14 36% response rate
>90% 16

4%  Complete remission

EFS 6 months
O/S 13+ months



Possible mechanisms of action of Thalidomide

/\

TNFa
IL-6

IL-1B
r\

Oo i
o BM stromal cells j
VEGF 4

bFGF 4 0 T lymphocytes
\ BM vessels [ oo

MM cells

IL-2 4
IFNy 4

\ og NK cells



MPT vs MP in elderly patients with MM —
Survival

Event-free survival Overall survival
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Palumbo et al. Lancet 2006



Revlimid



IMIDs

* Developed from thalidomide
« Screened to exclude phocomelic side effects

« Two agents — currently being evaluated in
patients

 Revlimid

 Pomalidomide



Patients, %

OS advantage with Rd over MPT
also in > 75 year-olds — First trial

Age <75 Years
Median,| 4 Yr,
0
100 - mos | %
80 - MPT 55.3 | 57
60
40 -
207 Hazard ratio (95% Cl)
Rdvs MPT: 0.76 (0.60-0.95)
Rd vs Rd18:0.90 (0.71-1.15)
Rd18vs MPT: 0.84 (0.66-1.06)
0 | | | | | | | | | | |
0 6 12 18 24 30 36 42 48 54 60 66

Overall Survival, mos

%

Patients,

100 -

80 1

60

40 -

20

Age > 75 Years
Median,| 4 Yr,
mos | %
MPT 378 | 39
Hazard ratio (95% CI)
Rdvs MPT: 0.72 (0.54-0.96)
Rdvs Rd18:091(0.68-1.22)
Rd18vs MPT: 0.79 (0.60-1.04
T T T T T T T T T 1
0 6 12 18 24 30 36 42 48 54 60 66

Overall Survival, mos



Velcade



MN—< 002> X0

VMP vs MP in Previously
Untreated MM Patients (VISTA)

=W

/ MP
9 x 6-week cycles (54 weeks) in both arms
\ VMP

=265 yrs

San Miguel, et al. Blood. 2007;110:78a, abstract 76
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Phase lll VISTA trial: VMP vs MP

o

ORR: VMP 71%, MP 35%, CR: VMP 30%, MP 4%

Time to progression Overall survival
o 100 Py
/-O\ L ? i ""‘-0\
g0 2 01 R VMP
C "E |
5 = \ﬁ‘_\““
o >
= 601 VMP o 60 Mp#
2 n 3 4.1 Median follow-up 25.9 mos
= 4 = l y .
2 | VMP:24.0 mos R R
@ 20{ MP: 16.6 mos MP T 20; il
s | P<0.000001 =R Ll
o . oo, P=0.0032
0 3 6 9 12 15 18 21 24 27 0 4 8 12 16 20 24 28 32 36 40
Time (months) Time (months)

San Miguel et al. N Engl J Med 2008;359:906-917
ORR, overall response rate. San Miguel et al. ASH 2008 (Abstract 650); oral presentation



Monoclonal antibodies



Monoclonal antibodies

Myeloma cell
CD38

A

CD138

C31
DKK1

@

2/

IL6

RANKL Z i



Monoclonal antibodies

Blocking antibodies to:

Myeloma cell CD138 (Indatuximab ravastine)
CD38 N 4
IL-6_(siltuximab
A CD138 ( )
CS1 DKK1(BHQ 880)

DKK1 “. RANKL (denosumab)
O ». SLAMF7 or CS1 (elotuzumab)
CD38 (daratumumab,SAR650984)

RANKL



















Conclusions

=W

» Myeloma is likely to present {o the physician
first

» Early intervention reduces myeloma related
tissue damage

» Outcomes are improving dramatically

» To date older and frailer patients have not
benefitted as much as we would like from new
treatment options
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