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=  Monoclonale proliferatie van plasmacellen met
secretie van één uniek Ig (zware en/of lichte keten)

— variable portion -

= |gzijn meestal detecteerbaar in serum en/of urine
d.m.v. een electroforese waarbij een M-piek )
gevonden wordt d"::)';’::;de light chain
=  Dikwijls is er een gedaalde concentratie van de
J g heaxy, chain, constant

polyclonale Ig portion
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Monoclonale gammopathie van onbekende oorsprong
MGUS (Monoclonal Gammopathy of Undetermined Significance)

Plasmacelmyeloom of Multiple Myeloom (MM)
1. Niet-secreterend myeloom
2. Smoldering myeloom
3. Plasmacelleukemie

Plasmacytoom (één tumor)
1. Solitair plasmacytoom van het bot
2. Extra medullair plasmacytoom

Monoclonale immunoglobuline “depositie” ziekte
MIDD (Monoclonal Immunoglobulin Deposition Diseases)
1. Primaire amyloidose

2. Systemische lichte of zware keten depositie aandoeningen

Osteosclerotisch Myeloom (POEMS syndroom)
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Plasmacel neoplasieén meest prevalent op hogere leeftijd...

23/03/14 Bron: Nederlandse Kankerregistratie 2011



Lymphoproliferative
Amyloidosis (AL) ———— 4% (62)

11.5% (194) SMM 3% (57)

Solitary or extra-
medullary 2% (35)

Multiple Macro 2% (36)

myeloma
16.5% (276)

Other 6% (103)

MGUS
55% (921)

MGUS meest frequente plasmacelneoplasie...

Kyle et al, 2007, Mayo Clinic
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Typisch beeld van plasmacellen in het beenmerg bij de ziekte van Kahler of het multiple

myeloom...
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= LEEFTUD

= Afrikaanse Amerikanen > Aziatische Amerikanen

= Familiale voorgeschiedenis

= Mannen > Vrouwen (in USA 11.200 versus 8700 / jaar)
" QObesitas

" MGUS (Monoclonale Gammopathie van Onbekende Oorsprong),
3% bij 50+; 5.5% bij 70+; >10% bij 80+

23/03/14 Kyle et al, 2007, Mayo Clinic



23/03/14

Te bevestigen met immunofixatie

Een toevallige vondst van een M-
proteine, <30 g/L
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3 criteria moeten vervuld worden:

1. M-proteine <30 g/L
= 15-20% IgM (lymfoid of lymfoplasmacytoid fenotype)

= >80% non-IgM (1gG > IgA > light chain Ig only > I1gD > IgE)
(plasmacytoid fenotype)

2. <10% clonale plasmacellen in BM

3. Geen orgaanfalen tgv plasmacel neoplasie:
Geen lytische botletsels

Geen hypercalcemie
Geen anemie Calcium, hemoglobine, creatinine

PONR

Geen nierinsufficiéntie
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# of Risk Factors | # Patients (%) | 20-year Progression | Relative Risk

449 (38) 5%
1 420 (37) 21% 5.4
2 226 (20) 37% 10.1
3 53 (5) 58% 20.8
Total 1148 (100) 20% N/A

Risk Factors: M-protein >1.5 g/dL, non-1gG MGUS, FLC ratio <0.26 or >1.65

# of Risk Factors | # Patients (%) | 5-year Progression | Relative Risk
2%

127 (46)
1 133 (48) 10% 5
2 16 (6) 46% 23
Total 276 (100) 8.5% N/A

Risk Factors: >95% aberrante plasmacellen (J,CD38 expressie, CD56+, CD45-
of CD19-) en DNA aneuploidie.
Rajkumar et al, 2005, Blood

23/03/14 Pérez-Persona et al, 2007, Blood



2 criteria moeten vervuld worden:

1. M-proteine: IgG of IgA 230 g/L en/of >10% clonale plasmacellen
in BM

2. Geen orgaanfalen tgv plasmacel neoplasie:
Geen lytische botletsels

Geen hypercalcemie

Geen anemie

Geen nierinsufficiéntie

PONR

The 2010 IMWG guidelines state the following: “an MRI of the spine and
pelvis is recommended because it can detect occult lesions and, if present,
predict for a more rapid progression to symptomatic myeloma.”
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2
3

Total

76 (28)
115 (42)
82 (30)
273 (100)

# of Risk Factors 5-year Progression | Relative Risk

25%
51%
76%
51%

2.0
3.0
N/A

*Risk Factors: marrow plasma cells 210%, M-protein >3 g/dL, FLC ratio <0.125 or >8
*Patients must have at least one of the first two risk factors to meet criteria for SMM

# of Risk Factors | # Patients (%) | 5-year Progression | Relative Risk

1
2

Total

28 (31)
22 (25)
39 (44)
89 (100)

4%

46%
72%
46%

11.5
18
N/A

*Risk Factors: >95% aberrante plasmacellen (I, CD38 expressie, CD56+, CD45- of CD19-)

en immunoparese (|, andere immunoglobulines).
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Diagnostische criteria (volgens IMWG)

1. M-proteine: IgG of IgA 230 g/L, urine >1 g/24h (kappa of
lambda) (behalve bij het niet-secreterend myeloom)

2. 210% monoclonale plasmacellen in BM

3. Min. één van de “CRAB” tekenen
C—Cat >2.88 mmol/L
R=—Nierinsufficiéntie: creatinine >2 mg/dL
A=—Anemie: Hb <10 g/dL
B —Botletsels (lytisch of osteoporose)
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Laboratoriumanalyses bij diagnose (2009 IMWG):

- MIPB (rouleaux, achtergrondkleuring)

- Calcium en creatinine ( + levertesten, elektrolyten, albumine)
- Serum-eiwitelectroforese, immunofixatie, free light chains

- Nefelometrische kwantificatie van de serum Ig

- Urine-analyse: 24-uurs urine collectie voor TE, EF & IF

- Albumine, B2-microglobuline en LDH: PROGNOSTISCH

-  BM-aspiraat en/of botbiopt (] plasmacellen en morfologische
atypie)

- Cytogenetica (karyotypering en FISH voor 17p, t(4;14) en t(14,16))
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Diagnostische criteria bij het:

Niet-secreterend myeloom:
=  Afwezigheid van een M-proteine
= >30% monoclonale plasmacellen in BM

Solitair plasmocytoom

= M-proteine (+ of -)

= Positief botbiopt

* Normaal BM-aspiraat zonder plasmacelverhoging
= Geen botafwijkingen

= Geen orgaanfalen

23/03/14 16



Klinisch: neerslag Ig in viscerale en zachte weefsels

De meest frequent voorkomende vorm is 1° amyloidose, waarbij (meestal) lichte
ketens neerslaan ovv AL amyloid (amyloid light chain)

(B-geplooide plaatstructuren)

= Kliniek: orgaanfalen

= MGUS (80%), plasmacel myeloom (20%)
= Diagnose: Congorood-kleuring (APO)

= Klinisch labo:
- M-proteine mbv IF (90%)

- IF & SFLC (99%) (70% A) o Ot () S S )
- B2-microglobuline, creatinine, calcium, ... S AL SRR NG, U

Systemische lichte of zware keten depositie-aandoeningen, waarbij GEEN B-
geplooide plaatstructuren worden gevormd

=  Frequent aangetaste orgaan: nier
= Diagnose: APO

23/03/14 17



Toepassingen?

1. (Differentiéle) diagnose van plasma cel neoplasién

= Reactieve, polyclonale plasmacytose of monoclonale plasma
cel leukemie?

=  MGUS of benigne plasma cellen versus maligne plasmacellen?
= |gM multiple myeloma of Ziekte van Waldenstrom?
=  Reactieve plasmacytose of “relapsed” multiple myeloma?

2. Risico stratificatie: transformatie of relapse?

3. Targeted therapies?
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I. Which immunophenotypic markers can be used for the differentiation between
normal, reactive and aberrant plasma cells?

Il. What is the prognostic value of the different immunophenotypic markers used
for characterization of plasma cells in plasma cell neoplasms?

lll. What is the role of MRD monitoring of plasma cells in patients with plasma cell
neoplasms? Is flow-based MRD a well suited technique for MRD assessment in
plasma cell neoplasms?

IV. Can flow cytometric detection of plasma cells tailor therapy in patients with
plasma cell neoplasms?

23/03/14 19




Beperking(!): kwantificatie: morfologie versus flowcytometrie

Reden?
= Heterogene verdeling plasmacellen in BM
* Vaak secundair aspiraat voor flowcytometrie

= Contaminatie door perifeer bloed (inherent aan de|«
afnametechniek!)

= Adhesie lipiden

= Plasmocyten: fragiel!
- Verlies tijdens opwerking (lysis RBC en naald)
- Gedaalde CD138 expressie door lysis
- Verlies tijdens centrifugatie

23/03/14 Smock et al, 2007, APLM
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Morfologie versus flow cytometrie

v

Onderschatting plasmacellen met MFC => uitdagend om plasmacellen te detecteren
Altijd correleren met morfologie!
Membraanmerkers: nuttige informatie!

Paiva et al, 2009, Haematologica



= (CD138 (syndecan-A)
- erg specifiek voor plasmacellen (B-B4 cloon!)
- CD138-: plasmablasten ; CD138+: plasmacellen

CD38FITC-A
1n3

= CD38

- Minder specifiek k

- 0ok op niet-hematopoietische cellen (T & B-cellen) R SR R
= CD45

- Leukocytenantigen

- 2 populaties
=> negatieve, aberrante populatie
=> zwak positieve populatie

CD}QB FITC-A

= Light scatter eigenschappen
- FSC meer dan SSC 8 drrreeg e

10
CD45PB-A

Pellat-Deceunynck, 1994, Blood
Terstappen et al, 1990, Blood

23/03/14 Towbridge et al, 1994, Annu Rev Immunol
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Table 2. ldentification of the optimal marker combination for gat-
ing plasma cells: overall performance of different combinations of
plasma cell gating markers evaluated at the EMN workshop held
in Leeds in May 2007.

Gating markers D38  CD38and  CD38 and CcD38,
ch45 (D138 ana D45
138
Proportion of cases with ~ 42% 28% 42% 61%
detectable disease
Median percentage of 8.1% 0.8% 1.6% 2.1%

plasma cells in cases  (1.6-35%) (0.2-26%)  (0.5-39%) |§ (0.07-33%)
with detectable disease

Precision* 67% 67% 67% 92%

*percentage of cases with concordant results between participants.

European Myeloma Network, Rawstron et al, 2008, Haematologica
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Verschillende “gating” strategieén plasmacellen...
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Antigen down-regulatie

Normaal beenmerg

CD19
Heterogeen
(= 80% cellen
positief)

-1E2 0 1E2

CD45
Homogeen
(= 80% cellen
positief)

Multiple Myeloma

CD19
Homogeen
negatief

(in +/- 93% van
de patiénten)

CD45
Homogeen
negatief

(in +/- 83% van
de patiénten)




Antigen up-regulatie

Normaal beenmerg

CD56
Heterogeen
(< 10% cellen
zwak positief)

-1E2 0 1E2

-1E2 o 1E2

CD28
Homogeen
(= 15% cellen
negatief tot zwak
positief)

Multiple Myeloma

CD56
Homogeen
sterk positief

(in +/- 65% van
de patiénten)

CD28
Homogeen
sterk positief

(in +/- 25% van
de patiénten)

-1E2 0 1E2




Antigen down-regulatie

Normaal beenmerg

CD27
Homogeen
Positief
(100% cellen
positief)

CD81
Homogeen
(= 90% cellen
positief)

CD38

Multiple Myeloma

CD27
Homogeen
negatief

(in +/- 68% van
de patiénten)

CD81
Homogeen
negatief

(in +/- 61% van
de patiénten)




Asynchrone expressie

Normaal beenmerg

CD117
Homogeen
negatief
(0% cellen zwak
positief)

CD20
Homogeen
negatief
(£ 10% cellen
zwak positief)

Multiple Myeloma

CD117
Homogeen
Sterk positief

(in +/- 30% van
de patiénten)

CD20
Homogeen
sterk positief of
zwak positief

(in +/- 20% van
de patiénten)

N
w
-
o
N
w
-




Andere merkers?

= Myeloid geassocieerde merkers:

- CD33: expressie geassocieerd met zwakke OS en hogere mortaliteit
=> misinterpretatie!

=  Andere merkers:

- CD200- (70% MGUS) geassocieerd met betere PFS
- CD221+ slechtere prognose
- CD52,CD10, CD22, CD229

= Lichte keten k & A restrictie?

23/03/14 Raja et al, 2010, Br J Hematol



Wat met clonaliteit?

= Neoplastische plasmacellen identificeren a.d.h.v.:

1. Cytoplasmatisch immuunglobuline (k & A )
- Minder gevoelig wanneer laag aantal cellen (<30%)
- enkel bij diagnose: achtergrond van polyclonale, normale polytypische plasmacellen
- “bi-clonale” pathologie

2. Aberrante antigen patronen
+ IMWG: gevoeliger en specifieker in follow-up
+ 6-kleuren flow cytometrie: alle plasmacellen met aberrant fenotype monoclonaal
- 10% van de plasmacel neoplasién: immuunfenotype niet voldoende
=> “aberrant” immuunfenotype ook in gezonde patiénten

= [ntroductie meer-kleuren flow cytometrie als oplossing?

Robillard et al, 2013, Blood Cancer Journal
Morice et al, 2007, Leukemia
de Tute et al, 2007, Leukemia

Rawstron et al, 2008, Haematologica



I. Which immunophenotypic markers can be used for the differentiation between
normal, reactive and aberrant plasma cells?

Il. What is the prognostic value of the different immunophenotypic markers used
for characterization of plasma cells in plasma cell neoplasms?

lll. What is the role of MRD monitoring of plasma cells in patients with plasma cell
neoplasms? Is flow-based MRD a well suited technique for MRD assessment in
plasma cell neoplasms?

IV. Can flow cytometric detection of plasma cells tailor therapy in patients with
plasma cell neoplasms?

23/03/14 31




=  MGUS: normale, polyclonale plasmacellen en aberrante plasmacellen

= > 80% patiénten met MGUS, > 5% normale plasmacellen
o < 15% patiénten met multiple myeloma: > 5% normale plasmacellen
= > 5% residuele polyclonale plasmacellen : onderscheid MGUS en MM

= >5% normale plasmacellen bij diagnose:
s MGUS: 25% versus 5% TTP
= Smoldering myeloma: 64% versus 8% TTP

Lo p<.001 | "] P<.001
= 95% aPC (n-56}. Median: 34 months
0.5 > 85% aRC (n=73). Median: 107 months 0.8 _I
E 0.6 0.6
(7]
8
g’ 0.4+ 0.4
(=8
L
g < 95% aPC (n=330). Median: nr - < 95% aPC (A=37). Median: nr
= 0,2+ .
k-]
P
0.0 0.0
T T T - T T 1 T T T T ] ] ] T T
0 24 48 72 96 120144168 192 0 24 48 72 96 120
Time (mo) from diagnosis Time (mo) from diagnosis
23/03/14 (mo from diag (moytrom dleg

Pérez-Persona, 2007, Blood
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Cb117
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Time From Diagnosis (months)

N  Median (months)
= CD117 -ve 208 NR
CD117 +ve 431 63

o

P=.01

0
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Time From Diagnosis (months)

3 merkers prognostische waarde
=> CD19, CD28, CD117

CD56 & CD33

=> niet significant

CD20 en CD45

= geen prognostische waarde

Mateo et al, 2008, J Clin Oncol



N  Median (months) N  Median (months)

— CD28- CD117+ 128 45 = CD28-CD117+ 128 Not reached
CD28-CD117- & CD28+CD117+ 362 37 CD28-CD117- & CD28+CD117+ 362 66
—— CD28+ CD117- 149 30 —— CD28+ CD117- 149 48

‘I.O—la__h

PFS

Progression-Free Survival
Overall Survival

P=.0001

)
T T T T T T 1
0 12 24 36 48 60 72 84 0 12 24 36 48 60 72 84

Time From Diagnosis (months) Time From Diagnosis (months)

Prognostische impact van de verschillende antigen combinaties:
= Goede prognose (21%): CD28-/CD117+
* |ntermediaire prognose (56%): CD28-/CD117- & CD28+/CD117+
= Slechte prognose (23%): CD28+/CD117-

Mateo et al, 2008, J Clin Oncol



a MM patients >65 years (PFS) b MM patients >65 years (OS)
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CD81 expressie bij 45% multiple
myeloma patiénten

= kortere PFS
kortere Time To Progression
kortere OS

22

]

Paiva et al, 2012, Leukemia
Moreau et al, 2006, Br J Haematol



Plasma cellen Aantonen maligniteit

CD19
CD56

Minimum

I"

“Entry-level” panel



I. Which immunophenotypic markers can be used for the differentiation between
normal, reactive and aberrant plasma cells?

Il. What is the prognostic value of the different immunophenotypic markers used
for characterization of plasma cells in plasma cell neoplasms?

lll. What is the role of MRD monitoring of plasma cells in patients with plasma cell
neoplasms? Is flow-based MRD a well suited technique for MRD assessment in
plasma cell neoplasms?

IV. Can flow cytometric detection of plasma cells tailor therapy in patients with
plasma cell neoplasms?

23/03/14 37
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=  Karakteristieken tumorcellen
v.b. - genetische afwijkingen
- In vitro GM gevoeligheid
- Immuunfenotype/percentage plasmacellen

= Invivo geneesmiddelen verdeling
v.b. - Gl absorptie

- Verdeling in het lichaam (vb. CNS)
- Metabolisme

- Excretie lever
- Excretie nier

= Behandelingscomplicaties

v.b. - Neveneffecten (infecties, allergische reacties)
- RX

23/03/14

Relative frequency of myeloma cells (%)

Evaluatie van behandelings-

100 7

10

0.1

0.01

efficientie a.d.h.v. MRD

0.001

2
Follow-up (in years)
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= |dentificatie/detectie van (kleine) subsets residuele plasmacellen

= “Kinetics”: vermindering tumor load voor en na inductie behandeling bevat cruciale
informatie over “response to treatment”

= Prognose:
= Voorspellen uitkomst in patiénten met myeloma
= Voorspellen relapse

= MRD-stratificatie: identificatie van “low-risk” (therapie-reductie) en “high-risk” (therapy-
intensification) patiénten

= Prognostische informatie voor patiénten die stam cel transplantatie ondergaan.

= |dentificatie van die patiénten die baat hebben bij een welbepaalde specifieke therapie?

23/03/14 Kumar et al, 2014, Leukemia



Allele Specific Oligonucleotide-Real Time Quantitative Polymerase Chain
Reaction (ASO-RQ-PCR) & Multiparameter Flow Cytometrie (MFC)

=> Moleculaire analyses
ASO RQ PCR van de junctionele regio van IgH genen
+  Sensitiviteit: 104-10"
-  Toepasbaarheid: = 40%

- Expertise: ++ Lage toepasbaarheid?
- Kosten: ++
_ TAT: weken 1. clonaliteit (20%)

2. sequencing (10%)

3. ASO performance (30%)

= Multiparameter Flow Cytometrie
+  Sensitiviteit: 104
+  Toepasbaarheid: >90%
- Expertise: ++
+  Kosten: +
+  TAT: dag(en)

Puig et al, 2014, Leukemia
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MRD by Flow cytometry
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= Gevoeligheid minstens 103 (bij voorkeur 104 tot 10°)
= Specifiek

= Reproduceerbaarheid en standaardisatie
= Kwantitatieve techniek
= Stabiele, plasmacel-specifieke merkers (MAIP)

Immunophenotypic shift

Pts with changes/ Change in level Multiple
Marker Total pts (%) (+)* to (-) (=) to (+) of expression changes
CD19 5/45 (11.1) 0 Bl 1 0
CD20 2/45 (4.4) 1 1 0
CD45 9/45 (20.0) 1 5 2 1"
CD56 5/45 (11.1) 3 0 2 0

*(+) includes partial (+) and subset (+); "From (=) to partial (+) to (-).

23/03/14 Spears et al, 2011, Int J Lab Hematol



Complete response Stringent complete Very good partial Partial response
(CR) response (sCR) response (VGPR) (PR)

Negative CR as defined Serum and urine M- >50% reduction of serum M-protein
immunofixation of plus component detectable and reduction in 24-hour urinary M-
serum and urine by immunofixation but  protein by 290% or to <200mg/24h
and not on

electrophoresis,

or
Diappearance of any  Normal FLC ratio 290% reduction in If the serum and urine M-protein are
soft tissue serum-M-component not measurable, a decrease >250% in
plasmacytomas plus urine component  the difference between involved and
and < 100mg/24h uninvolved FLC levels is required in

place of the M-protein criteria

<5% plasma cells in Absence of clonal If serum and urine M-protein are not
bone marrow plasma cells by measurable, and serum free light
immunohisto- assay is also not measurable, 250%
chemistry or 2- to 4- redcution in bone marow plasma
color flow cytometry cells is required in place of M-
protein, provided baseline
percentage was 230%

In addition to the above criteria, if
present at baseline, 250% reduction
in the size of soft tissue
plasmacytomas is also required

23/03/14



= Kwaliteit respons = langere overleving
= CR = betere overleving
- M-component # residuele tumor
- tY2verschillende immunoglobulines
= meer gevoelige technieken voor MRD onderzoek!

IgG IgM IgD I Light chains

t1/2(dagen) 5 23 5 8 2 2-6 uur

= 260 patiénten (>65 jaar), nieuwe diagnose MM
o Partiéle response (41%)

o0 CR (43%) versus sCR (30%) versus immunophenotypic response (IR)
(30%)

Paiva et al, 2011, J Clin Oncol
23/03/14 Paiva et al, 2008, Blood



= Qutcome by response:

= |R, sCR of CR => betere outcome versus PR:
- PFS (90%, 69%, 60% versus 35%; p<0.001)

- TTP (96%, 71%, 68% versus 37%; p<0.001)

- 0S (94%, 94%, 93% versus 70%; p= 0.08)

= multivariaat analyse: IR als onafthankelijke prognostische factor PFS en TTP

" Prognostische impact IR => sCR: inclusie IR?

23/03/14
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Paiva et al, 2011, J Clin Oncol
Paiva et al, 2008, Blood



Intensive pathway

Bisphosphonate randomization and chemotherapy (n=1,114)
randomization
Duplicate patient (n=1)
Confirmation of consent not received (n=1)
Misdiagnosed (n=1)
Intention-to-treat population (n=1,111)
- | | |
Sodium Zoledronic Sodium Zoledronic
clodronate acid clodronate acid
and CVAD and CVAD and CTD and CTD
(n — 278) (n — 278) (n — 278) (n — 277)

— I

Patients showing no HDM 200 mg/m?
-

change or progressive

disease after 2 cycles of PBSCT
CTD/CVAD received a (n=747)*
3rd course of
CTD/CVAD and then I

Patients with potential
sibling donors offered a
" low-intensity allogeneic
procedure

Nonintensive pathway

Bisphosphonate randomization and chemotherapy
randomization
Duplicate patient
Confirmation of consent not received
Misdiagnosed

Intention-to-treat population

(n — 856)

(n=1)
(n=2)
(n=4)
(n=849)

Sodium Zoledronic Sodium
clodronate acid clodronate

and MP and MP and CTDa

(n=211) (n=212) (n=212)

Zoledronic
acid
and CTDa
(n — 214)

Maximal response

may have been
eligible to receive:

BD (optional
nonresponders
subprotocol)
(n=6)

23/03/14

Maintenance randomization

Confirmation of consent not received

Withdrew consent
Intention-to-treat population

(n=820)
(n=1)
(n=1)

(n=818)

I
Thalidomide
(n — 408)

No thalidomide
(n — 410)

Ih



* Minimal Residual Disease

Intensief behandelde patiénten

- CTD (Cyclophosphamide, Thalidomide, Dexamethasone) &
CVAD (Cyclophosphamide, Vincristine, Doxorubicin,
Dexamethasone): 25% versus 13%

- Na ASCT: hogere MRD negativiteit: 71% versus 54%
= ASCT meest effectieve therapie in MM patiénten

Niet-intensief behandelde patiénten
- Melphalan/prednisone versus CTDa: 26% versus 3%

= Minimal Residual Disease: intensief versus niet-intensief

23/03/14
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100 =MRD- (n=247) 100+
MRD+ (n=150) .
@ 20 ¥, =24.00 = 80
I.; g P<.001 ‘—g
55 - HES
¥ =
> - 40 2 40
8’3 e w=MRD- (n=247)
o 2 MRD+ (n = 150)
20 © 209 ,:-sse6
P=.0183
T T T T T T T T T T T T T T T T
0 12 24 36 48 60 72 84 9 0 12 24 36 48 60 72 84 9
Time Since MRD Assessment (months) Time Since MRD Assessment (months)
No. at risk No. atrisk
MRD- 200 145 107 73 41 20 2 0 MRD- 237 220 197 157 a2 43 a9 0
MRD+ 87 59 42 24 14 7 0 0 MRD+ 132 124 105 83 46 25 1 0

“In intensive-pathway patients, absence of MRD at day 100 after ASCT was highly
predictive of a favorable outcome (PFS: P =.001; OS: P=.0183)”

23/03/14

Rawstron et al, 2013, J Cllin Oncol
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Adverse; MRD+
== Adverse; MRD-
== Favorable; MRD+
== Favorable; MRD-
¥, =68.4949
P<.001

‘\_‘““*u__

Progression-Free Survival
(proportion)

0.2+ W S—
T L L L T T d T T
0 12 24 3% 48 60 72 84 9
Time Since MRD Assessment (months)
No. at risk
Adverse; MRD+ 42 18 [ 2 1 1 1 0
Adverse; MRD- &7 v 2% 15 9 5 4 0
Favorable; MRD+ 53 3 3 . 12 7 3 0
Favorable; MRD-79 i 56 2 0 2 12 2 0

1.0 1
==,
L] \—.
_ 08 N M,
@ — \l \ R
2 .S 08
3E :
- 8 Adverse; MRD+ I-III\-
® O 04 ==Adverse; MRD-
> a == Favorable; MRD+ _1._._
S == Favorable; MRD-
024 = -a01308
P<.001
T T T T T T T T
0 12 24 36 48 60 72 84 96
Time Since MRD Assessment (months)
No. at risk
Adverse; MRD+ 42 n k) 5 0 5 1 0
Adverse; MRD- 67 61 53 45 1 i) 8 2 0
Favorable; MRD+ 53 52 50 % 3 2 13 0
Favorable; MRD-79 ” 7 mn 57 = <] 7 0

Hg 3. Outcome according to minimal residual disease (MRD) status after autologous stem-cell transplantation and cytogenetic risk profile. (A} Progression-free

survival; (B) overall survival.

“This outcome advantage was demonstrable in patients with favorable (t(11;14)
(q13;932)) and adverse (t(4,14)(p16,;q32) or t(14,;16)(q32,;923)) cytogenetics (PFS:

23/03/14

P=0.014 and P = 0.001, respectively)”

Rawstron et al, 2013, J Clin Oncol
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i e S——— P= 0385

0 12 24 36 48 60 72 84 96 0 12 24 36 4 60 72 84 96
Time Since MRD Assessment (months) Time Since MRD Assessment (months)

No. at risk No. at risk
MRD:notCR 117 n 1 xR 18 13 7 0 MRD+motCR 117 102 % -] ) 7 19 1 0
MRD+ CR 31 17 " 10 3 1 0 MRD+ CR A e} F.) 2 17 F 5 0
MRD-notCR 63 &5 A 2 " 7 3 1 0 MRD-motCR 63 61 52 u xR 17 5 1 0
MRD- CR 183 155 120 87 ] k" | 17 1 0 MRD- CR 183 176 168 183 15 5] 38 B 0

Fig 4. Outcome according to minimal residual disease (MRD) and immunofixation (IF) status after autologous stem-cell transplantation. Best outcome was
demonstrated in those patients with |IF-negative complete response (CR) and no demonstrable MRD. (A) Progression-free survival (P < .001); (B) overall survival
(P = .0385).

“This outcome advantage was demonstrable in patients achieving
immunofixation-negative complete response (CR; PFS: P=0.068)”

23/03/14 Rawstron et al, 2013, J Cllin Oncol



Authors No of patients Sensitivity Treatment regimen MRD negativity rate

San Miguel et al 87 4-color MFC 104 ASCT 45% 36%

Paiva et al 295 4-color MFC 104 ASCT 50% 42%

Liu et al 47 4-color MFC NR ASCT 66% 8%
CR/VGPR

Mateo et al 685 4-color MFC NR ASCT 36% NR

Kumar et al 132 MFC NR Chemotherapy 22% to 47% 46%

Authors No of patients Sensitivity  Treatment regimen MRD negativity rate
Bird et al 5 PCR (not ASO) NR Allo-BMT 100% 100%
Corradini et al 18 ASO nested PCR NR auto-SCT or allo-SCT ~ 50% 0%
Bjorkstrand et al 15 ASO-PCR NR Auto-SCT x2 53% 80%
Swedin et al 36 ASO semi —nested PCR 104-10°  Auto-SCT or allo-SCT  42% 21%
Corradini et al 51 ASO-PCR 10°-10°%  Auto-SCT or allo-SCT  71% 7%; 50%
Martinelli et al 26 ASO-PCR 10 Allo-SCT 38% 50%
o Allo =38%
Martinelli et al 229 ASO-PCR 10° Auto-SCT or allo-SCT 27%
Auto = 22.5%
Cavo et al 13 ASO-PCR 10°-10° Allo-SCT 92% 69%
Ladetto et al 29 Real time PC (not ASO) 10% Auto-SCT NR NR
ASO nested PCR 103 -10*
Davies et al 96 PCR (not ASO) 104 Auto-SCT 53% NR
Novella et al 36 PCR (not ASO) A tln Auto-SCT 24% NR
ASO nested PCR 10“-10"
Corradini et al 70 ASO-PCR 10® Allo-SCT 100% 33%
Fenk et al 11 ASO real time PCR 10%-10°%  Auto-SCT or allo-SCT  45% 27%
Bakkus et al 87 ASO-PCR 104 Auto-SCT 28% 35%
Raab et al 11 ASO real time PCR 10“4-10°  Allo-SCT 27% 65%
Ladetto et al 39 ASO nested Real-time PCR (not ASO) ;?(610_6 Auto-SCT 49% 27%; 15% and NR
Korthals et al 70 Real-time ASO-PCR 104-10°  Auto-SCT 25% nCR before auto-PBSCT 17% and 21%
29% nCR after auto-PBSCT




I. Which immunophenotypic markers can be used for the differentiation between
normal, reactive and aberrant plasma cells?

Il. What is the prognostic value of the different immunophenotypic markers used
for characterization of plasma cells in plasma cell neoplasms?

lll. What is the role of MRD monitoring of plasma cells in patients with plasma cell
neoplasms? Is flow-based MRD a well suited technique for MRD assessment in
plasma cell neoplasms?

IV. Can flow cytometric detection of plasma cells tailor therapy in patients with
plasma cell neoplasms?

23/03/14 53




= Thalidomide, lenalidomide, bortezomib, pomalidomide, ...

= Autologe stamceltransplantatie

= Nieuwe strategieén: monoclonale antilichamen

23/03/14

Clinical study
Target Agent phase Single agent (S)/combination (C)
Activin A Sotatercept /il S
BAFF Tabalumab (mAb) /i S, C (lenalidomide)
CD38 Daratumumab | S
SAR650984 | S
MOR202 | S
CD40 Dacetuzumab (SGN-40) Ib S, C (lenalidomide)
Lucatumumab (HCD122) | S
CD56 huN901-DM1 (C-mAb) | S
CD74 Milatuzumab i S
CD138 BT062 (mAb-DM4) | S
Cs1 Elotuzumab /i S, C (lenalidomide, bortezomib)
CXCR3 Plerixafor ] C (bortezomib)
DKK-1 BHQ-880 (mADb) 1 S
FGF, PDGF Dovitinib | S
HM1.24 anti-HM1.24 (mAb)
IGF-1/R CP-751,871 (mAb) | S
EM164 (mAb) | S
IL-6/R Siltuximab (mAb) ] S, C (bortezomib)
KIR IPH101 (mAb) /i S
MUCH1 AR20.5 (mAb) i S
RANKL Denosumab (mAb) /i S
TRAIL Apo2L/TRAIL (Apo2 ligand) | S
Mapatumumab /i S
VEGF/R Bevacizumab (mAb) ] S
SuU5416 ] S
S

Vandetanib (ZD6474)

Munshi et al, 2013, Clin Canc Research



= Verschillende merkers voorgesteld voor detecteren plasmacellen
- Goede en specifieke manier detecteren!
- (CD138, CD38, CD45 + light scatter characteristics

- CD19, CD56, CD28, CD117, CD20, CD27, CD81, CD33,CD31,CD39,CD40,CD44,
cyclin D1, CD34

= Prognostische waarde voor CD19, CD56, CD28, CD117, CD81 en CD45
duidelijk aangetoond

* Immuunfenotypering kan gebruikt worden voor MRD detectie
- Beter de respons, langere PFS en OS!
- Kan MRD onderzoek leiden tot (bij)sturen van therapie?
- Heeft het (bij)sturen van de therapie een betere overleving tot gevolg?

= Kan MFC een hulp bieden bij het kiezen van specifieke therapie?
=> mogelijks, fase 3 studies?

23/03/14



o Bij wie nuttig (<65 en/of >65?) en wanneer (diagnose
en/of follow-up?)

° Evaluatie meer-kleurenpanels

° Implementatie van MFC van plasmacellen in MRD-
onderzoek in UZ Leuven
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