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Introduction
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Myeloma Clinical Characteristics

Abnormal plasma cells

Cancer of the plasma cells

10% of all hematological
malignancies’

Europe: 38,900 new cases each '

year?
ﬁand
molecular
defects IgG  IgE  IgD
IgM IgA
5% ik
4 ?

Median age: 70 yrs (EU)’
5-year survival rate: 40-50%32

1 circulating abnormal
serum proteins

Newer treatments (Pis, IMiDs and
Antibodies) have achieved
significant improvement in OS but
MM remains incurable in most
patients

1) Moreau P et al. Ann Oncol. 2013 Oct;24 Suppl 6:vi133-7. Steliarova-Foucher E et al. European Network of Cancer
Registries, International Agency for Research on Cancer. Available from http://eco.iarc.fr, accessed on 19/Nov/2015. 2)
Cancer Research UK, www.cancerresearchuk.org/health-professional/cancer-statistics/statistics-by-cancer-
type/myeloma/survival#theading-Zero, Accessed 19/Nov/2015.
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The Multiple Myeloma Patient Journey

Asymptomatic

100

M-protein (g/L)

20

A

MGUS or
smoldering
myeloma

Symptomatic
or Biomarker

ACTIVE
MYELOMA

N\

1. RELAPSE

Plateau
remission

2. RELAPSE
N

REFRACTORY
RELAPSE

First-line
therapy

Second-line Third-line

therapy therapy

Adapted from Durie 1992, IMF Myeloma Booklet
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Multiple Myeloma — Heidelberg Center
20 Years ABSCT (n = 1486 pts)

Overall survival

1.0

0.8

0.6

0.4

0.2

0.0

Overall survival of patients

with autologous stem cell transplantations in Heidelberg (since 9.6.1992)

Lﬂnﬂll999

wﬂw from 2007
- WWWW /
L
h 2000 to 2006
\ \ \ \
0.0 35 5.0 10.0 15.0

Years from 1st autologous stem cell transplantation

J. Hillengal et al., J Cancer Res Clin Oncol. 2013
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Cure Fraction NDMM - IMW Project 7,291 Pts.
GMMG HD3 Pts. Included

All Patients

1.0 — ® Observed survival

Survival %

00 - Cured Fraction 14.37%

I I I I I I I I I I I

0 2 4 B e 10 12 14 16 18 20
Time (Years from Enrollment)

Usmani et al. Blood Cancer J. 2018
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Bart Barlogie: MM Control or Cure?
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New Definitions
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Electrophoresis in MGUS, SMM and Myeloma

Monoclonal Gammopathy of
undetermined Significance
(MGUS)

Multiple

Myeloma

n j \

Y L (YA VA W WY S WAV W A WD A ISV L
klonale Plasmazellen im <10% >10% >10%
Kochenmark
monoklonales Protein <30qg/I >309/I >30g/I
Endorganschadigung Nein Nein Ja
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Multiple Myeloma

Dr. Solly und Dr. Birkett, St. Guy”s Hospital, London, 1844
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Whole Body CT
is the Standard since 10 years

Wolf et al., Eur J Radiol. 2014
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Smoldering Myeloma — MRI

{

|

0.8 -

0.6 -

0.4 -

0.2 -

Progression-Free Survival

1.0 4

Log-rank P < .001

6 12 18 24 30 36 42 48 54 60

Time since MRI (months)

Oor1FL 126
More than 1 FL 23

106 81 64 49 36 20 11 3 1 1
19 10 5 3 2

Hillengal’ et al, JCO, 2010
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SMM - Dynamics of Focal Lesions

Progression Risk > Symptomatic MM

o
-

w0
o

06

04

0.2

0.0

MRI #1
—  NOrmMal
w— NOrmal
——  pathologic
-  pPathologic

MRI-SD
MRI-PD
MRI-SD
MRI-PD

Follow-up MRIs

Merz et al, Leukemia 2014
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Imaging — Strategy Heidelberg

By courtesy of Hillengal’
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Treatment of the Myeloma Disease
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Multiple Myeloma: First Line Treatment

Patient with
“Active Disease”

}

|

Age up to 70/75

Stem Cells

‘Normal’ Organ Functions

Patient’s Preference

|

Inadequate Stem Cells

Advanced Age
Multimorbidity

Patient’s Preference

|

Transplantation

|

No Transplantation

Adapted from Ludwig 2009; Post ASH-Slides
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Improving the Response Quality /
Increasing CR

Transplant Eligible

Not Transplant Eligible

m Long term treatment
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Evolving the Therapeutic Armamentarium

Chronicillness - - - - --- - Cure?

Approved and investigational treatments
. g (2008—2016)"
Palliation PLD

- Agent exampes
Lenalidomide TS NN PR

Bortezomib Proteasome Carfilzomib
Ixazomib*
Thalidomide

Thalidomide Monoclonal antibodies Elotuzumab
BPs Daratumumab
ALLO Mini-ALLO Mini-ALLO
Akt Perifosine
ASCT ASCT = L XBP-1 XBP-1 peptide
HDC HDC HDC Nitric oxide JSK
VAD VAD VAD Muc-1 NM3
Steroids Steroids Steroids Steroids MEK AZD6244
RTX NF-kB NPI1387
UK e U Bispecific AB Multiple
MP MP MP MP CART-Cells Multiple
1950-1960s  1970-1980s 1990s 2000s LSRN SCI0469
. L _ _ _ _ . Telomerase GRN 163L
Ixazomib is approved for treatment of multiple myeloma in the US but is not yet licensed for use in Europe. Natural pI'OdUCtS EGCG

CHMP positive opinion recommends the granting of a conditional marketing authorisation for ixazomib.2
ALLO, allogeneic stem cell transplant; ASCT, autologous stem cell transplant; BP, bisphosphonate; CHMP, Committee for Medicinal Products for Human Use; EGCG,
epigallocatechin gallate; HDAC, histone deacetylase; HDC, high-dose chemotherapy; MAPK, mitogen-activated protein kinase; MEK, MAPK/ERK kinase; MP, melphalan,
prednisone; NF-kB, nuclear factor kappa B; PKC, protein kinase C; PLD, pegylated liposomal doxorubicin; RTX, radiotherapy; STATS3, signal transducer and activator of
transcription 3; VAD, vincristine, Adriamycin (doxorubicin), dexamethasone; XBP-1, X-box binding protein 1.

1. Naymagon L & Addul-Hay M. J Hematol Oncol 2016;9:52-72. 2. EMA 2016 CHMP positive opinion for Ninlaro. Available from:
http://www.ema.europa.eu/emalindex.jsp?curl=pages/medicines/human/medicines/003844/smops/Positive/human_smop_000991.jsp&mid=WC0b01ac058001d127. Accessed
October 2016. Diagram adapted from Munshi NC. Hematology 2008:297.
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MM 2019 — Treatment Options NDMM No TPX

Rd (EMA approved - DGHO recommended — ESMO First Option)
VMP (EMA approved - DGHO recommended — ESMO First Option)
Rvd (EMA approved - DGHO recommended - ESMO First Option)
D-VMP (EMA approved)
MPT (EMA approved — ESMO Second Option) Keine DGHO-
MPR-R (EMA approved) Empfehlung &
BP (EMA approved* — ESMO Third Option) geringfugige
Verwendung in
Deutschland
VCD (not EMA approved - DGHO recommended - ESMO Second Option)
VD (not EMA approved)
adaptiert nach:
Moreau et al., Ann Oncol 2017
*: historic for patients Onkopedia Leitlinien ,,Multiples

with PNP

Myelom*, April 2018
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Overview of mPFS in recent phase 3 trials in

Median PFS

transplant-ineligible NDMM

55 - Direct comparison between trials is not intended and should not be NR;
inferred. Estimat
a |TT population. ? based
50 T e base
on HR
| NR: 0.56
45 estimate 41 ’7¢,
based on
40 -
2 HR 0.43 351
35 - 31,9
29,7
30 ~
253 26
25 A
19,1
20 4 183 Median PFS
estimates calculated
15 4 by dividing the
median PFS of the
10 - comparator by the
HR
5 -
0
é}?} o\g'\ 0%“) 000\ Q.é\\ (& S o“?}\\ " @Sm
N K\ K\ & A O N S O N
< S S N & o N Q o >
N S N
QQQ Aﬁg S b'\> \\6\
g & Q &
IMiD-free IMiD-foundation

1. Velcade [SmPC]. Beerse, Belgium. Janssen-Cilag International; 2014. 2. Dimopoulos M, et al.
Blood. 2018;132:156. Presented at ASH 2018. 3. Rajkumar SV, et al. Lancet Oncol. 2010;11:29-37.
4. Facon T, et al. Blood. 2018;131:301-10. 5. REVLIMID [SmPC]. Utrecht, Netherlands. Celgene
Europe BV; 2019. 6. Facon T, et al. Blood. 2018;132:LBA-2. Presented at ASH 2018. 7. O’'Donnell
EK, et al. Br J Haematol. 2018;182:222-30.
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Se_lectlnduction Regimens and Response in MM
100

m>VGPR
CR/nCR

Patients res?nonding (%)
o

This slide is provided for ease of viewing information from muiltiple trials. Direct comparison between trials is not intended and should not be inferred.

Adapted, Stewart et al. Blood 2009. Courtesy of Dr. P. McCarthy. ASH Educational 2013. 1. Lokhorst HM, et al. Haematologica. 2008;93:124-7. 2. Harousseau
JL, et al 2010 J Clin Oncol 28:4621-4629. 3. Rajkumar SV, et al Lancet Oncol 2010; 11: 29-37. 4. Sonneveld P, et al J Clin Oncol 2012; 30:2946-55. 5.
Moreau, P et al. Blood. 2015;126:[abstract 393]. 6. Richardson et al. Blood 2010;116:679-686. 7. Jakubowiak AJ, et al Blood. 2012 30;120:1801-9. 8. Palumbo
A, et al. Blood. 2012;120:[abstract 730]. 9. Kumar S, et al . Blood. 2012;120:[abstract 332]. 10. Kumar S, et al. Blood. 2012; 119: 4375-82.
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The Patient: Frail versus Fit

Which Dose? Which of the New Drug(s)?

carefully evaluate
=, the patient clinically!

Adapted from Facon/Salwender; IMW 2012
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Long Term Outcome - Discontinuation

1.00- y
< Fit
E = Intermediate Fitness
E ———- Frail
= 0.75-
8
w
o)
3
< 0.50-
S
(]
1 ——— -—
_;—-'—‘" ——————
=
: %f—f’
o
0.00
0 6 12 18 24
Months
At nsk:
Fit 340 283 184 119 71
Intermediate Fitness 269 205 122 78 39
Frail 260 182 108 54 28

Antonio Palumbo et al. Blood 2015



_QQ UniversityHospital Heidelberg

Long Term Outcome - Overall Survival

1.004
0.75_ .-.-‘.—.‘ ‘-H_\_L
_ ‘-\_..‘_
g ""——l.____.|
= I,
P 0.50-
&S
e
O
0.25-
Fit
Intermediate Fitness
0.00- ememe= Erail
1] 1 | | 1 L] 1 L
0 6 12 18 24 30 36
Months
At risk:
Fit 340 323 248 182 133 84 43
Intermediate Fitness 269 242 183 123 83 47 15
Frail 260 209 151 91 52 27 12

Antonio Palumbo et al. Blood 2015
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Recommended Starting Dose and Dose Adjustments
According to Age Groups and Vulnerability Status

At least 1 Risk F
No Risk At least 1 Risk tleast 1 Risk Factor

Agent N (+ grade 3/4
Fact Fact

actors actor non-haem AE)
Dexamethasone 40 20 10 (or prednisone)
(mg/day, Weekly) P
Melphalan

0.25 0.18 0.13
(mg/kg, Days 1-4)
Thalidomide

100 50 50 qod
(mg/Day) g
L I H *%*

enalidomide 25 15 10

(mg/Day, Days 1-21)
Bortezomib
(mg/m?2, Weekly, 1.3 1.0 0.7
s.c.)

* Risk factors; age> 75 years, frailty, comorbidities (cardiac,
pulmonary, hepatic, renal); ** Dose also adapted according to

renal function. Adapted from Palumbo A, et al. Blood. 2011;118:4519-29.
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Role of Autologous Blood Stem Cell
f : ) Transplantation in 2019



_QO UniversityHospital Heidelberg

Phase 3: MPR versus Tandem ASCT

Induction Consolidation Maintenance
n=202
R MPR (six 28-d cycles) R
n=402 A Melphalan 0.18 mg/kg/d, d 1-4 A
Rd (four 28-d N Prednisone 2 mg/kg/d, d 1-4 N No maintenance
cycles) D Len 10 mg/d, d 1-21 D /
Lenalidomide 25
mg/d, d1-21 0 0
Low-dose dex :Vl \ :Vl \
40mg/d, d
1,8,195,22 7 n=200 7 Maintenance
E MEL 200 E Len 10 mg/d, d 1-21
Tandem Mel 200mg /m? plus stem 28-d course until
cell support relapse

Primary end point: PFS

Boccadoro et al. J Clin Oncol 2011;29 (suppl) (Abstract 8020); poster presentation at ASCO 2011
Palumbo et al. Haematologica 2011,96(s2):214 (Abstract 508); oral presentation at EHA 2011
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PFS and 4-Year OS from the Start of
Consolidation Therapy

B From Start of Consolidation
— High-dose melphalan MPR
g 1007 Hazard ratio for progression 1009
"E or death with high-dose =
S 75 melphalan, 0.44 (95%Cl, 8 -
ﬁ 0.32-061); P<0.001 0
- > =
&2 +$
g2 S04---mmmmmmm a2 w3 504 Hazard ratio for death with high-dose melphalan,
s 3 I : ~a 0.55 (95% Cl, 0.32-0.93); P=0.02
> | : =
IR i : -
£ | : &
S €224 €430
0 — T T T T T T T T 1 0 T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
Months Months
No. at Risk
High-dose melphalan 141 131 114 105 92 &2 &7 49 21 3 141 136 125 121 115 111 105 38 42 7
MPR 132 128 98 76 57 41 32 25 7 1 132 131 124 121 117 106 94 82 27 5§

Palumbo et al. NEJM 2014
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IFM/DFCI 2009 Trial: Role of MRD

MRD at pre-maintenance

1.0
0.9
0.8
0.7 - _
T . -6:10-
0.6- - : |110;6:10-51
™~ I
0.5 E_L. L. = ——
. 1 [10-5:10-4[
0.4 P-value (trend) : p<0.0001 L-L """"""
0.3 —
—— >=10-4
0.2 1
I I I I I I I I I
0 12 24 36 48
6 18 30 42
Months since randomization
N at risk
(events)
<10° 87 () 87 (0 87 (2) 8 () 83 (B 74 (4 54 (3) 31 (0) 8
[10%10°C 31 (0 31 (1) 30 (2 28 (0 27 (4 22 (1) 17 (2 8 (1) 4
[10%10°T 49 (0) 49 (20 47 (2 45 (20 43 (1) 34 (4 22 (6) 8 (0) 2
[10%10° 79 (0 79 (9 70 (1) 59 (9 50 (1) 38 (6) 28 (9 6 (3 0

Herve Avet-Loiseau, ASH, 2015
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ABSCT: Age is not a Predictive Factor

6064 years
— 60 -
;3_9, -——
® 65-60 years
40 -
204
6064 vs. 65-69 P=.198
65-69 vs. 70-75 P=.328 | 70-75 years
0- 70-75 vs. 60-64 P = .980

0 20 40 60 80
Month since ASCT

M. Merz et al., Ann Oncol 2014
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Impact of Age on Outcome after ASCT

- 09

60-64 years
"-\_\ = (5-69 years
_‘—\.\_l = 704+ years
| l | | ] l | | l !
0 12 24 36 48 60 72 84 9% 108 120
months after ASCT

Merz et al., Eur J Cancer. 2016
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Studies in Myeloma — GMMG Trials
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100 4 GMMG IIT-Studies

. AKTIVES

<'9 MYELOM 2. REZIDIV

;GE_J‘ . A 1 REZIDIV 3.++ REZIDIV

1S)

: -

= MGUS oder

Smoldering Myeloma Plateau
20 Remission
// Cure
ZWEITLINIEN- DRITTLINIEN-
ERSTLINIEN-THERAPIE THERAPIE THERAPIE
MM5 ReLApsE BIRMA
HD6 BPV PERSPECTIVE DANTE
| GMMG studies active

HD7 CONCEPT ! GMMG studies in preparation

GMMG studies currently analysed

UK
ONCT HD)
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HOVON 65/GMMGHD4 Trial design

MM Stage Il or lll, Age 18-65

Bortezomib | 1.3 mg/m2

Randomization i.v., 2x/w
I I _» Doxorubicin | 9 mg/m?
3 x VAD 3 x PAD Dexameth 40 mg
CAD + GCSF CAD + GCSF
MEL 200 + PBSCT I MEL 200 + PBSCT
( : N { - N
In GMMG 2n¢ Allogeneic In GMMG 2n¢
MEL 200 + PBSCT Tx MEL 200 + PBSCT
\_ _J . W,
| |
Thalidomide Bortezomib
maintenance Maintenance
50 mg/day for 1.3 mg/m2/ 2 weeks

2 years for 2 years

Goldschmidt et al. Leukemia 2017
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HOVON 65/GMMGHD4 Primary endpoint
PFS by treatment arm

Kanaormizauon arm
100+

757

50+
25+
A: VAD 4% ggg ~~~~~
B: PAD 4 )
0 Cox LR Stratified P =0.001 A: VAD
[ [ [ |
0 24 48 72 months 96
At risk:
A:VAD 414 202 101 49 18
B: PAD 413 240 123

10 Nov 2015

PFS at 96m: 17% vs 10%
HR:0.77, 95% confidence interval (Cl) = 0.65-0.90; P = 0.001
Sonneveld et al. ASH Abstract 27,2015
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HOVON 65/GMMGHD4: OS by Treatment
Arm Subgroup with del(17/17p)

VAD PAD

T-~__no del(17p) “-~.-no del(17p)
——q\\l—_— L‘_ﬁl__-

10 Nov 2015

p<0.001

10 Nov 2015

50 del(17p)
25
Qo|d1e7l(17p) 1g§ g% l] no del(17p) 15';5‘ 6?1
N LB <.001 del(17p) e o055 °
0 T T T | 0 I T T |
0 24 48 72  months 96 0 24 48 72  months 96
At risk: At risk:
no del(17p) 159 105 no del(17p) 153 128 106 88 37
del(17p) 22 4 del(17p) 17 12 12 8 2

p=0.5

Goldschmidt et al., Leukemia 2017
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GMMG-CONCEPT-Trial

NDMM Patient with 1 Patient ND MM NDMM Patient with 1
cycle (4 weeks) of MM ¢ | | ot cycle (4 weeks) of MM
treatment FISH-Analysis treatment

Sl : High-risl! disease* X hen
N=117 N=36
Transplant-eligible and < 70 years of age Transplant-ineligible or > 70 years of age

*del 17p or t{4;14) or
l-KRd X 3 t(14;16) or +1g21 (more than

3 copies) +1552/3

Cy + G-CSF + Leukapheresis

I-KRd x 3

HD-MEL + autologous PBSCT |-KRd x 2

2. HD-MEL + autologous PBSCT (if no CR)

T

|-KR Maintenance |-KR Maintenance

Lead PI: Katja Weisel, Sponsor: University Medical Center of Hamburg-Eppendorf 38
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GMMG-HD?7 Trial

Modified trial design (19-Jan-2018)

Standard therapy
(without study-specific
therapeutical

Arm I intervention) : Arm
IA | | A
J 3xRvd |, § . | Lenalidomide
(3 x 6 weeks) ! N | (36 months)
: o |
' o S |
RL )~ A |8 S S ——(Rr2 i
IB . I N
I I —
3 x RVd+ 5 S| Lenalidomide +
? Isatuximab —* | > Isatuximab **
(3 x 6 weeks) i | (36 months)
Induction Maintenance

R1 = 1st randomization (at study inclusion); R2 = 2nd randomization (prior to maintenance)

* decision for 2nd high dose therapy response-adapted (in case no CR)

** Lenalidomide/Isatuximab for 36 months (thereafter, continuation of lenalidomide recommended until
PD)
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Biobanking in HD7 - Time Points For

GMMG-HD7 Trial

Sampling

Modified trial design (19-Jan-2018)

Standard therapy
(without study-specific
therapeutical
intervention)

1stY

+

2nd Y

3rdY

Lenalidomide
(36 months)

Lenalidomide
(36 months)

Lenalidomide +

Isatuximab **
(36 months)

Lenalidomide +

Isatuximab **
(36 months)

Induction

Biopsy

Tumour Genetics
Microenvironment

Immune Phenotype

Immune Phenotype

3 x Rvd [ o Lenalidomide
(3 x 6 weeks) E - (36 months)
| o P
i | e © S
|eHEHE
V| S w Z
3 x Rvd+ i = S Lenalidomide +
Isatuximab g > Isatuximab **
(3 x 6 weeks) E I R (36 months)

Maintenance l

’ Maintenance ‘

| Maintenance

Immune Phenotype

Immune Phenotype

Immune Phenotype

Immune Phenotype
MRD

Tumour Genetics

Tumour Heterogeneity
Tumour Microenvironment
Immune Phenotype
Genetic Heterogeneity

Tumour Heterogeneity
Microenvironment

Tumour Load Peripheral
Immune Phenotype

Liquid Biopsy
Liquid Biopsy
Immune Phenotype

MRD MRD MRD MRD
MRD ID
BM Tumour Genetics Tumour Genetics Tumour Genetics Tumour Genetics Tumour Genetics
Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity
Sort Tumour Microenvironment Tumour Microenvironment Tumour Microenvironment Tumour Microenvironment Tumour Microenvironment
Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype
Genetic Heterogeneity Genetic Heterogeneity Genetic Heterogeneity Genetic Heterogeneity Genetic Heterogeneity
Focal Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity Tumour Heterogeneity
L. Microenvironment Microenvironment Microenvironment Microenvironment Microenvironment
PB Tumour Load Peripheral Tumour Load Peripheral Tumour Load Peripheral Tumour Load Peripheral Tumour Load Peripheral
Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype
Liquid Biopsy Liquid Biopsy Liquid Biopsy Liquid Biopsy Liquid Biopsy
Serum| | Liquid Biopsy Liquid Biopsy Liquid Biopsy Liquid Biopsy Liquid Biopsy
Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype Immune Phenotype
‘ Spit ‘ ‘ Germline Control

Flexible Time Points: PD, suspected CR
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Translational Research Activities
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MM-Research Lab Heidelberg: Sampling

Strategies
WBM
KM-Aspirat > O e
e
2 & 9 ’c / \
_ /’ . Q 5"‘ Medikamenten- DNA/RNA
Ficoll MSC - : Testung
N[> 08 @ .
MNC ¥ FACS v ’
® % <* >—> @& D15
¢© @® MACS ‘*‘ CD138* ™\ @ CD14
>
©3r'f#©'zbr’© @ & )/ v
OC
Zellen DNA DNA MmRNA
P\ =
'I g ] ] ..
1 Lt [ -
RNA-Seq

iFISH GEP DNA-Seq aCGH
D. Hose, Myeloma Research Lab Heidelberg
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Methods to Measure MRD

« MRD modality and sensitivity of detection

* Increasingly sensitive laboratory techniques

-~

| 10" I [ At diagnosis

>| 150-500mg/L | ( CR |

1.2 mg/L (k) [ sCR |
1.7mg/L{l}
104%5 MFC
1056 ASO-PCR
10° NGS
\/'
W
Number of
MM cells

Sherrod et al., BMT, 2015
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IFM/DFCI 2009 Trial

MRD at pre-maintenance

1.0
0.9
0.8
0.7 - _
T . 6:10-
0.6- - -. |110;6:10-51
™~ I
0.5 E_L. L. = ——
. 1 [10-5:10-4[
0.4 P-value (trend) : p<0.0001 L-L """"""
0.3 —
—— >=10-4
0.2 1
I I I I I I I I I
0 12 24 36 48
6 18 30 42
Months since randomization
N at risk
(events)
<10° 87 () 87 (0 87 (2) 8 () 83 (B 74 (4 54 (3) 31 (0) 8
[10%10°C 31 (0 31 (1) 30 (2 28 (0 27 (4 22 (1) 17 (2 8 (1) 4
[10%10°T 49 (0) 49 (20 47 (2 45 (20 43 (1) 34 (4 22 (6) 8 (0) 2
[10%10° 79 (0 79 (9 70 (1) 59 (9 50 (1) 38 (6) 28 (9 6 (3 0

Herve Avet-Loiseau, ASH, 2015
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Circulating Tumor Cells as a Surrogate Marker

Results |
e . :
I. CTCs as surrogate for BM MRD |
assessment
§ s
. ! [ [ ]
= Presence of CTCs predicts :
MRD-positivity in BM with 5| | -
™) i ©® BM+/PB+
. LY LI Z f L A BM+/PB-
high specificity. - | ) o | Amwm
s : ° + BM-/PB-
: | .
, | -
| .
.+EI : T A o
+ ! : Al A A
5-____*:__;&__..‘.* _____ !‘___..___A_ __________________________ y SO S A T
Wad A e 4 A
A i A A Al A A A A A
+ 4 ! A
Scatter plot for correlation between the + : - = A ™
number of tumor cells in BM vs. the number chicondienl o’ T
of circulation tumor cells ¢ BM+/PB+ A BM+PB- m BM-/PB+ +BM/PB- Npairs o0 WP
Cutoff10* 10 22 0 37 69 31.25%  100%
shades of gray: cut off 103, cut off 106,  Cutoff10* 19 19 1 15 54 50.0% = 93.75%

St. Huhn, ASH 2017,Poster Monday, Poster 4359
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Circulating Tumor Cells as a Surrogate Marker

Results

Il. Prognostic value of CTCs

assessment.

= CTCs after IT are associated
with poor PFS

= MRD - positivity & CTCs after
ASCT are associated with
poor OS

Kaplan-Meier plots and corresponding p-values

for CTC/MRD - negativity and OS/PFS.
IT induction therapy, ASCT high dose Melphalan and
autologous stem cell transplantation

St. Huhn, ASH 2017, Poster Monday, Poster 4359

CTCs after Induction Therapy

CTCs after Induction Therapy
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100 %

OS Probability
0 %

MRDneg

MRDpos 15

BM after ASCT

BM after ASCT

R

Cut off 1x10°®
Log-Rank p=0.0482

PFS Probability

100 %

© - Cutoff 1x10®
Log-Rank p=0.508

MRD neg == MRD neg —
MRD pos — = | MRDpos —
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Whole Body - MRI in MM (n=100):

Comparison: Start of Therapy — After ASCT

O1.MRI
2. MRI
) |:I
0

0 1-10 11-20 > 2
Number of focal lesions

w S
o o

Number of patients
N
o

L ettt
) 1-10
£ o
E o f - -
g g >20 =
&
8 < & < °
8 o 8 o1
N
8 1 g -
o | 1)
p= >
I T T T T 1 © T T T T T T T T T T 1
0 12 24 36 48 60 0 6 12 18 24 30 36 42 48 54 60
months since 2nd MRI months since 2nd MRI

Hillengass et al., Haematolgica 2012



UniversityHospital Heidelberg

Paul Ehrlich 1854 - 2015

wikipedia
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Paul Ehrlich Nobel Prize 1908

Toxin bindet an
zellulare Seitenkette

Toxin \ xl . WI/

Nahrstoff \/ \ F s jf J?! oy
g& = jk Verstéarkte Produktion

) N s i
SAL » m , < _\‘..," . der spezifischen Seitenkette
RS A f PN\
x4

,\.;.- g ,/

Seitenketten”” x” : \ ,
Q" / U
\\‘{ /l\\ ﬁé'f»j-‘w*“'?«
) 5

] A v 9y
\, A ‘ N -
7, PN <
Freie Seltenketten ™ ) ( s G ndil ¥
A ) ‘,/ v

Uberschiissige Ketten I6sen
sich von der Zelle

Quelle: Trillium Immunologie 2018; 2(4) — Eine kurze Zeitreise
Von Ehrlichs Seitenkette bis zur Entdeckung der Plasmazelle — Autoren: S.R. Schulz, H-M Jack, K. Pracht
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Targets for MCAB Therapy in MM

BCMA

Cell Surface Targets C56
CD40

FGFR3
Anti-CD56 SLAMF7/CS1
anti-CD40
PRO-001 or Chir-258 €D138
HulLuc63
anti-CD138-DM1 IGF1R
Anti-IGF1R VEGER
Bevacizumab CD38 MM cell

Adhesion

‘ H IcAM-1 LFA-1 [T
. A VCAM-1 Muc-1 =l
L ‘ > -

Raab et al., Lancet 2009

—
| [
>

BMSC
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Surface Antigens on Clonal Plasma Cells

CD137

PD-L1 CD38

Durvalumab

A
Igi IL-62
)v(

. RANKL?

Daratumumab?,
Isatuximab, MOR202

SLAMF-7
CD56 Elotuzumab?
BCMA
CD28
CD138

Kappa light chain

CD40

= Approved by the FDA and EMA. o Bhatnagar V, et al. Oncologist. 2017;22:1347-53. Gormley NJ, et al. Clin Cancer Res. 2017;23:6759-63.
BCMA, B-cell maturation antigen; IL-6, interleukin-6; PD-L1, programmed cell Jelinek T, et al. Front Immunol. 2018:9:2431. Moreno L, et al. Clin Cancer Res. 2019:25:3176-87.
death-ligand; RANKL, receptor activator of nuclear factor kappa-B ligand. Raab MS, et al. Blood. 2016;128:1152. Rawstron AC, et al. Haematologica. 2008;93:431-8.
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BCMA: A Good Target

Y BCMA

Y Immunoglobulin
BM, LN 4 ‘

Short-lived PC
00006 &- ® o o
Pro-B Pre-B Transitional Naive =~ GCB Memory Plasmablast 6 )))

Long-lived PC MM BCMA

BAFF-R

sewa « - BCMAis an antigen expressed specifically on PCs and myeloma cells

L i )lu — higher expression in myeloma cells than normal PCs
A — key role in B-cell maturation and differentiation
— promotes myeloma cell growth, chemoresistance, and
) ) SBCMA immunosuppression in the BM microenvironment

;) > ) f H Expression of BCMA increases as the disease progresses from MGUS to

advanced myeloma
V- SQCFGL&SGH

|
Cell membrane
APRIL, a proliferation-inducing ligand; BAFF-R, B-cell activating factor receptor;

GC, germinal centre; LN, lymph node; MGUS, monoclonal gammopathy of unknown Cho SF, et al. Front Immunol. 2018;9:1821. Moreaux J, et al. Blood.
significance; sBCMA, soluble BCMA; TACI, transmembrane activator and CAML interactor. 2004;103:3148-57. Sanchez E, et al. Br J Haematol. 2012;158:727-38.
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BCMA Key Candidates in Development

Overview about BCMA Trials 5/2018 24 Trials

Preclinical

CART BCMA
(Cellectis/Pfizer)
allogenic CART cells

AFM26 (Affimed)
BCMAXCD16A

BCMA ADC
(Celgene/Sutro)

BCMAXxPD-L1
bispecific (Immune
Pharmaceuticals)
BCMAT cell

antigen coupler
(Triumvira)

8/2019 46 Trials

Phase 1
g ET140 bb21217
i (Juno/Eurekal (bluebird/Celgen
Pharma) MSKCC) e) . .
anti-BCMA ADC 4-1BB costim 4-1BB costim anti-
anti-CAR-T CAR-T
SEA-BCMAA PF-
Seattle GSK2857916 (GSK) 06863135
Genetics BCMA ADC (Pfizer)
anti-BCMA mAb CART BCMA BCMA{({JD3
AMG 701 (Penn/Novartis) R’&ﬁ‘rﬁ6’§7
(Amgen) 4-1BB costim & (Unum)
al'1ti-BCMA HLE human scFv Antibody-
BITE FCARH143 coupled T-cell
@ Allogeneic (Fred receptor
BCMA CAR- Hutch/Juno/NCI) CC-93269*
T CD28 costim & (Celgene)
murine scFv BCMAxCD3 T
(CRISPR) AMG 420* cell engager
(Amgen)
BCMA x CD3 BiTE
KITE-585 (Kite) [ )
CD28 costim & human
SscFV CAR-T
([
® picma-
101
(Poseida)
Centryin-based
CART

bb2121
(bluebird/Celgen

e)
4-1BB costim &

JCARHAYE"® *Fv
(Juno/Celgene)

CAR-T

AUTO2
(Autolus)
Anti-APRIL CAR-T

BION-1301

(Aduro)
Anti-APRIL mAb

First look at AACR

Update presented at
AACR

No updates at AACR

* acquired via EngMab acquisition (formerly called EM901)

** acquired from Boehringer (formerly called Bl 836909)

A Also in development in combination with Unum’s ACTR087
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Combination of linical Parameters with Omics anc

Imaging Data => “Systems Medicine”

/7

¢

Clinical Parameters

>| Prognosis

Cytogenetics
?
/ Sequencing \
Genetic ?
Variation
\ Expression /
2 2?
: Minimal
Immune Imaging Residual
Oncology Disease
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GMMG HD8 Proposal NDMM up to 70 Years

Add on Add on

| roat . Immuno
mmunotreatmen treatment

Maintenance
Ab-R
For up to 2
years

Maintenance
Viaint Ab-R
aintenance .
until PD
Ab-R
6 Months

Induction
6 Cycles
Ab-VRd
Immuno

treatment

HD+ASCT
If <VGPR jD+ASCT

Maintenance

Ab-RVD vs. Ab-RVD lite
Ab-KRD il D
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WORK IN PROGRESS
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» 1hank You“ to the Heidelberg Myeloma Team
and the GMMG Study Group
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Thank You for Your Attention




