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Management of WM patient

» IgM monoclonal gammopathy (any level)
» Bone marrow infiltration by LPL (>10%)

-Intertrabecular pattern of bone marrow infiltration
-Specific IF: sigM+, CD19+, CD20+, CD22+, CD79+, FMC7+,
CD52+, CD5%+, CD10-, CD23-, CD25+, CD27+, CD103-, CD138-

Asymptomatic Symptomatic
OBSERVATION TREATMENT

IWWM 2002-IWWM 2014



Progression of Smoldering WM to
Symptomatic WM, AL or Lymphoma
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Waldenstrom’s Macroglobulinemia
Clinicopathological Manifestations
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Waldenstrom’s Macroglobulinemia
Clinicopathological Manifestations

Tissue infiltration by Morbidities mediated by the
clonal cells IgM monoclonal protein
¥ W . .9 K Y.

“ad

S

ey 3 Y R o 5
- £ v Py £
-

Bone Marrow Infiltration Hyperviscosity
»Anemia
» Thrombocytopenia

»Neutropenia

Lymphadenopathy organomegaly

Other organs (Gl, pulmonary, CNS)

B symtoms



Hyperviscosity Syndrome (HVS)

observed in 15% of patients at diagnosis
*IgM level > 3g/dL — higher risk
e HVS unlikely unless > 4
e Viscosity levels vary between pts but correlate well with signs/sxs in the same patient
*Signs:
skin & mucosal bleeding,
blurred vision,

headache, dizziness, vertigo, ataxia,encephalopathy
or altered consciousness

¢ Funduscopic exam diagnostic: venous engorgement (“sausaging”)

¢ Rx: plasmapheresis

Stone & Bogen, 2012



IMMEDIATE DISEASE CONTROL REQUIRED
PLASMAPHERESIS

« Patients with symptomatic hyperviscosity

(bleeding, blurred vision, headache, dizziness, ataxia,
encefalopathy, altered consciousness)

« Patients with IgM 2 5000 mg/dL prior to Rituximab or
Ofatumumab (to avoid Rituximab-related IgM flare)

« Patients with autoantibody syndromes that produce
neuropathy or other organ dysfunction



Waldenstrom’s Macroglobulinemia
Clinicopathological Manifestations

Tissue infiltration by Morbidities mediated by the
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Peripheral neuropathy

» Autoantibodies:
Anti-myelin-associated glycoprotein (anti- MAG) G
Anti-ganglioside M1
Antisulfatide
(absence of autoantibodies does not exclude the diagnosis of IgM- related
neuropathy)

» Amyloid deposits
» Cryoglobulinemia

» Neoplastic cells infiltration



Peripheral neuropathy

v'Chronic

v'Progressive

vdistal

v'Symmetrical

v'Sensory (paresthesias, aching discomfort, dysesthesias, or

lancinating pains)

Less common later in disease course: motor nerves involvement

Leg muscle atrophy in advanced stages.



Waldenstrom’s Macroglobulinemia
Clinicopathological Manifestations

Morbidities mediated by the IgM monoclonal protein




Considerations to be weighted in making the
choice of a first line treatment

> Age, Comorbididies
> Younger patients: stem cell collection

> Disease characteristic

> Late toxicities
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Critical Reviews in Oncology/Hematology 105 (2016) 118-126

Contents lists available at ScienceDirect

Critical Reviews in Oncology/Hematology

R journal homepage: www.elsevier.com/locate/critrevonc

Response rate to the treatment of Waldenstrom macroglobulinemia: @Cmmrk
A meta-analysis of the results of clinical trials

A. Santos-Lozano®"*, A. Morales-Gonzalez®, F. Sanchis-Gomar?, C. Cristi-Montero “:¢,
C. Fiuza-Luces?, H. Pareja-Galeano ', J. Martinez-Lopez &, N. Garatachea®"/, A. Lucia®'

46 studies (corresponding to a total of 1409 patients)

IN CONCLUSION PTS WITH WM SHOW A BETTER RR
TO COMBINATION THERAPY THAN MONOTHERAPY

> effect of the different therapies on VGPR could not be assessed (3 studies reported VGPR)

Tedeschi 2012; Treon.,2014, 2009
» Impossible to perform a meta-analysis on PFS: heterogeneity in reporting results

- mean time PFS (zinzaniet 1995; Case 1991)

- median time PFS (with range at different follow-up times) setticheret 1997; Leblond 2013; Treon 2014,
2008, 2009,2005; Agathocleous , 2010; Dimopoulos, 2002, 2003;Fenchel, 1995; Foran, 1999; Thalhammer-Scherreret , 2000; Van Den Neste , 2004

- mean duration Of reésSponNse (Leblondet al., 2001; Hellmann et al., 1999)
- median duration of response (iebiond et al.,, 2001; Peinert et al., 2010)

- time to progression pimopoulos, 2005, 2004, 2002; Betticher , 1997;Treon, 2005; Dhodapkar, 2003

- % of PFS patients atdifferent follow-up times chobrial, 2010; Dimopoulos, 2007. 1994; Tedeschi, 2012; Gertz
et, 2009, 2004;Anagnostopoulos, 2006; Delannoy , 1994; Treon et 2005; Rummel , 2013

- PFS data not reported Buske , 2009; Fridrik, 1997; Henselet, 2005; Rabascio, 2010; Delannoy, 1994; Laszlo 2010; Van Den Neste, 2000



Guide to primary therapy for WM : Treon 2015

WM Diagnosis | » | Asymptomatic | ~ Observation
q2-3 months, Year 1
‘ > Symptomaﬁc q3'6 months >Year 1
if stable.
ASCT Eligible | < > ASCT Ineligible
‘l’ v v
Avoid oral alkylators Immediate Disease Immediate
Avoid nucleoside analogues Control Required Disease Control
¢ ¢ ] Not Required
Immediate Disease Immediate Plasmapheresis for Y
Control Required Disease Control symtomatic HV, severe 1% choice:
Not Required cryoglobulinemia or 8% or Benda-R*
Plasmapheresis for v then ! BDR34, CDR?,
symtomatic HV, severe 1 choice: 1% choice: I1B? or BDR>* CaRD?,
cryoglobulinemia or 1B, BDR** or Alernate: FR4, R4
g -
CAGG, CaRD* Benda-R*, CDR* FR*
Then Alternate:
15t choice: |1B2 or BDR34 Benda-R¢4,
Alternate: CDR4, R*
Benda-R*or CDR*




Percent of cases

Standard first line treatment for medically fit pts

RITUXIMAB COMBINATIONS

First-line regimen, by year of treatment Overall survival, by receipt of rituximab
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First line treatment: what should we avoid

» AVOID ORAL ALKYLATORS

» AVOID PURINE ANALOGUES

» AVOID VINCRISTINE (anthraciclynes not
necessary)



First line treatment: avoid oral alkylators

PHASE Ill randomized trial: Fludarabine vs Chlorambucil

Fludarabine by oral route:

-safe in WM patients,

-more effective than CHB: ORR 47.8% vs 38%
-significantly better duration of response and OS

For the first time a front-line treatment shows a significant impact on overall

survival in WM

In the CHB arm, @ 6 yrs statistically higher number of second malignancies

(20.6% vs 3.7%).

Cumulative Incidence

Leblond et al, JCO 2013



First line treatment: avoid purine analogues

Combination N°pts naive ORR Major CR TTP Ref

R Fludarabine 43 63% 95% 86% 4% 51m  Treon 2008

R Flu Cy 43 65% 79% 74% 11% 50m  Tedeschi A 2012
v Immunosuppression
v'"Myelosuppression

v Impact on stem cell collection

v'Potential secondary malignancy risks



First line treatment: avoid VCR, anthracycline

Rituximab with CHOP in Lymphoplasmocytic lymphoma
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v'neuropathy from vincristine

v febrile neutropenia

v'hospitalization Buske et al Leukemia 2009
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First line treatment choice

> Age, Comorbididies
Younger patients: stem cell collection

Disease characteristic

YV V V

Late toxicities

e

DRC: Dexamethasone Cyclophosphamide Rituximab
BR: Bendamustine Rituximab

Ibrutinib: no reimbursement
Bortezomib: only R/R
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Primary Treatment of Waldenstrim Macroglobulinemia

With Dexamethasone, Rituximab, and Cyclophosphamide

Meletios Asfiamesos Dimopoidos, Arkenaecios &mepaostapondos, Menme- Christine Frmsonds,

Fomstaratiecs Zemams, Comsnannines Tarnals, Ganfaita Eoblpeis, Panagiosds Bepoassis, Arperis Spmmecmidis,
Sowzmna Diefimpasl, irdnd Ketodnros, Elime Venvessoe, Eeriain Mickali, Svastesia Foudl, Disimma Giks,
Amatia Vasmon, Evangeins Terpors, Nikolbrors Amspassmopondos, T heep mrsis Fromomaposing amd

Cremasimecs Pamgndis

Drugs dose 1 2 3 4 5
Dexamethasone iv 20 mg ¢
Rituximab iv 375 mg sgm .
Cyclophosphamide PO 200 mg sgm . . . . .

72 pts Toxicity

89% of pts completed the expected 6 courses

20 infections: 1 infection related death
Percentage of pts affected

Toxicitygraie 0 1 2 3 4 9 requiring hospitalization

66 15 10 7 2 10 treated on an outpatient basis

Neutropenia

Dimpopoulous et al 2007; Kastritis et al Blood 2015



% without event

Progression Free Survival

First line treatment: DRC

Response
-CR 7%

-PR 67 %
-MR 9 %
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Dimpopoulous et al 2007; Kastritis et al Blood 2015



First line treatment: DRC

Median time to 50% reduction of serum monoclonal protein
4.1 m (range, 0.7 to 14 months)

To be considered:
- Immediate disease control not required
- elderly

- Cytopenia

- Autoantibodies (neuropathy)




Bendamustine plus rituximab versus CHOP plus rituximab @+k ™
as first-line treatment for patients with indolent and mem;:;;w
mantle-cell lymphomas: an open-label, multicentre,

randomised, phase 3 non-inferiority trial

Mathias | Rummel, Norbert Niedere, Georg Maschmeyer, G Andre Banat, Ulrich von Griinhagen, Christoph Losem, Dorothea Kofahl-Krause,
Gerhard Heil, Manfred Welslau, Christina Balser, Ulrich Kaiser, Eckhart Weidmann, Heinz Diirk, Harald Ballo, Martina Stauch, Fritz Roller,

Juergen Barth, Dieter Hoelzer, Axel Hinke, Wolfram Brugger, on behalf of the Study group indolent Lymphomas (StiL)

" B B-R B-R B-R B-R B-R

A

// // // // //
|| /] I /7 I /] I /7 I /7 |

= Bendamustine 90 mg/sqm

B=2B
WM ptS R = Rituximab 375 mg/sqm

\ CHOP CHOP-R CHOP-R CHOP-R CHOP-R CHOP-R

19 pts R

v

// // // / //
(T 77 1 71 7 1 71 7 1]
Tag 0 1 22 43 64 85 106
CHOP day 1 22 43 64 85 106

Rituximab 375 mg/m? day 0 22 43 64 85 106 Rummel et al 2013



First line treatment: Bendamustine Rituximab

Bendamustine CHOP
Rituximab Rituximab
Response rate 96% 94%
Disease Relapse 9% 41%
Deaths 4% 6%
Leucocytopenia 3/4 12% 38%
G-CSF 4% 20%
Infections 27% A%
Neuropathy (any grade) 2% 9%
Waldenstrom Neuropathy (any grade) 1% 3%

Rummel et al IWWM 2014



First line treatment: Bendamustine Rituximab

Probability
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Rummel et al IWWM 2014



Salvage treatment Bendamustine Rituximab

45 pts (63%):
/ Bendamustine 90 mg/sqm d 1,2; Rituximab 375 mg/sqm d 1
/1pts
\ 26 pts (37%)
Bendamustine 70 (50) mg/sgm d 1,2 Rituximab 375 mg/sqm d 1
1.00+
0.75+
Overall Response Rate:  81% 2 o
CR+VGPR: 23%
0.259.
PR: 52%
0.00
mR: 6% I 1I2 2I4 3|6 4I8 6I0 7|2

months

Tedeschi et al 2015




Salvage treatment Bendamustine Rituximab

N° (%) on 71 pts

N° (%) on 361 courses

Neutropenia G 3/4* 25 (36)
Anemia G 3/4 6 (9)
PLTpenia G 3/4 6 (9)
Dose reduction 10 (15)
Treatment delay 28 (39)

47 (13)
11 (3)
11 (3)
14 (4)
36 (10)

FUO: 14 episodes in 11 pts (15%)
INFECTIONS: 14 in 10 pts (14%)

Major 5 (4 pneumonia; 1 fatal sepsis)
Minor

9 (4 HZ, 4 upper respiratory tract, 1 oral candidiasis)

Tedeschi et al 2015



First line treatment Bendamustine Rituximab

Treatment well tolerated even in elderly patients

To consider:
-Immediate disease control required

- Bulky disease



CLINICAL TRIALS AND OBSERVATIONS BLOOD, 7 NOVEMBER 2013 + VOLUME 122, NUMBER 19

Primary therapy of Waldenstrom macroglobulinemia (WM) with weekly
bortezomib, low-dose dexamethasone, and rituximab (BDR): long-term
results of a phase 2 study of the European Myeloma Network (EMN)
Meletios A. Dimopoulos,’ Ramén Garcia-Sanz,2 Maria Gavriatopoulou,’ Pierre Morel,®> Marie-Christine Kyrtsonis,*

Eurydiki Michalis,® Zafiris Kartasis,® Xavier Leleu,” Giovanni Palladini,® Alessandra Tedeschi,® Dimitra Gika,’
Giampaolo Merlini,® Efstathios Kastritis,' and Pieter Sonneveld'™

_ 21-day = _ 35-day .. 35-day . . 35-day .. 35-day ,
Cycle 1 Cycle 2 Cycle Cycle 4 Cycle 5

by YL ii!i SAAERAAL,
D14811 8 15 22 1 8 15 22 1 815 22 1 8 15 22

tttt tttt

Cycle 1: Bortezomib 1.3mg/m?
Cycle 2-5 ; Bortezomib 1.6mg/m?
Bortezomib ‘ Rituximab Dexamethasone

Dimopoulous 2013 and in press 2016



Cum Survival

Bortezomib Rituximab Dexamethasone
first line treatment

ORR: 85 % >

CR: 3%
VGPR: 7%
PR: 58%
mR: 17%

Median follow up: 86 months

Progression Free Survival

Overall Survival

— —I1Survival Function
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Bortezomib Rituximab Dexamethasone
first line treatment

. High ORR: 85-96%

Follow-up :

Dimopoulous et al 2016 weekly schedule 5 courses: median PFS 42 m
Treon et al 2015 d1,4,8,11;n8 courses: TTP 5.5 y, Estimated 5-y PFS: 57%

« Low rate of haematological toxicity
* Rapid IgM reduction: median time to response 1.4 m

« Major concern:
Neurotoxicity need of dose reductions/discontinuation

Weekly bortezomib: associated with less neuropathy

Treon et al 2009,2015
Ghobrial et al 2010
Dimopoulous 2013, 2016



Salvage treatment in WM

F-R 2CdA-R FCR B-R B-R Bortezomib-R

Treon Laszlo Tedeschi Tedeschi Treon Ghobrial

2009 2010 2015 2015 2011 2010
N° pts 16 13 37 71 24 37
Median 1 1 1 1 2 (1-9) 2 (1-5)
previous Tx
ORR 93.8 81% 81% 80% 79% 81%
Major R 81.3% - 80% 74% 79% 52%
Tx 21% 17% 29% 14% 30% 12%
discontinuation 1stlineor 1%‘lineor
for toxicity > g

4 courses

Median 40.1 m NE 51 m 19 m 7.5m 14 m
Follow-up in R/IR

TTP median 38.4m : NR NR 13.2m 16.4 m




Ibrutinib in WM

IBRUTINIB

Blocks IkBa and NFKB p65 signaling

MYD88 MYDS88
b o o
Induce apoptosis In preclinical studies /,94 W@
® 57" &, ® & Activation by

f MYDS88 L265P ing WM cell ]
) expressing cells Phosphorylation

Proteasomal
Degradation

Nuclear TranslocaM

and Signaling

NF-kp

SURVIVAL ADVANTAGE



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Ibrutinib in Previously Treated
Waldenstrom’s Macroglobulinemia

symptomatic R/R 2 1 line of therapy

N 63

IBRUTINIB 420 mg Prior therapies: 2
Refractory : 40%

Progressive Disease Stable Disease

Unacceptable toxicity Response
STOP IBRUTINIB Event
Event Monitoring Monitoring

Treon et al NEJM 2015



Serial Serum IgM Levels Following Ibrutinib

Ibrutinibin WM: IgM levels and Hb

Median time to Response = 4 weeks
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Ibrutinibin WM: Response

Response after a median duration of: 19.1 (range 0.5-29.7) months

Response N° pts
CR 0
VGPR 10

PR 36
mR 11

MRR
73%

EXTRAMEDULLARY DISEASESE

68% decreased or resolved adenopathy

57% decreased splenomegaly

ORR
90.5%

Median time to at least a:

- MR 4 weeks

- PR 8 weeks

PERIPHERAL NEUROPATHY

9/9 improvement or stabilization

Treon et al NEJM 2015



Ibrutinib Related Adverse Events

Neutropenia
Anemia
Thrombocytopenia
Arrythmia

Lung Infection

Skin Infection
Diarrhea
Post-procedure bleed
Epistaxis
Dehydration
Pre/Syncope
Hypertension

Mucositis

3 1
3

M Grade 2
1 1

M Grade 3
e

B Grade 4
I —
1 1
2
i
0 2 4 6 8 10 12 14 16 18

Number of Subjects with Toxicity
Treon et al NEJM 2015



Ibrutinib in WM: long term follow-up

Progression-free survival

Median follow-up 37 months

Overall survival

Survival Probability

. %

08 - i iy
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Treon et al NEJM 2015, Palomba et al IWWM 2016



Ibrutinibin WM: efficacy according to biological features

MYD88L265F  MYD@88L265P MYD88WT P value
CXCR4WT CXCR4WHIM CXCR4WT
N 21 7
ORR 100% 85.7% 71.4% <0.01
Major RR 91.2% 61.9% 28.6% <0.01
100 : I1
i P p— .J"___.J\‘__.LH
ad - - | * II" Ll Il 1
70 | =
- ' I—L —_— | =l
bf 60 I
£ |
,g 50 4 |
- — .

Treon et al NEJM 2015, Palomba et al I WM 2016




Single-Agent Ibrutinib in Rituximab-Refractory WM Results From a

Multicenter, Open-Label Phase 3 Substudy (iNNOVATE™)

ARM C

31 pts median of 4 prior therapies, 71% having >3 prior therapies

Progression-free survival
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Dimopoulos Lancet Oncol 2017
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International Multicenter, Open-Label Phase 3 (iNNOVATE™)
rituximab placebo versus rituximab ibrutinib
Study Deisgn

week week
1234 16171819

Rituximab | | | | 1111

_ 4~ [BRUTNBa2omg
Confirmed WM = R

€
Measurable disease IgM S 4
oS8/ SO e
Relapse 2 12 m after Rituximab IW
Rituximab 1234 16171819

week week

——  [BRUTINIB42mg

Rituximab | ARMC
Refractory




BGB-3111-MW-302

A Phase 3, Randomized, Open-Label, Multicenter Study Comparing the Efficacy and
Safety of the Bruton’s Tyrosine Kinase (BTK) Inhibitors BGB-3111 and Ibrutinib in
Subjects with Waldenstrom’s Macroglobulinemia (WM)

BGB-3111 COHORT 1

)
R 160mg BID to Primary Endpoint
progression -
Cohort 1 A _ » CR/VGPR rate
N ,
e D ArmA Secondary Endpoint
M;Efgo 0 » MRR (>PR)
M Tested first for non-
' inferiority then for
Waldens"?ms . Stratification factors: z Ibrutinib superiority
Macroglobulinemia * CXCR4 status (WHIMvswT) | E 420mg QD to .
R/R or TN* * No. of lines of prior therapy | 1:1 progression 4 PES .
*TN must be ‘inappropriate for (0vs 1-3vs>3) N=75 » Duration of response
chemo-immunotherapy > Symptom resolution
ArmB
¢ Age>18y
*  Indication for
treatment per Cohort 2
IWWM
+ EC0G0-2 ‘
BGB-3111
o prior Bt MYD88"T 1 OB, | COHORTZ
inhibitor N~15-20 progression Exploratory Endpoint
N~15-20  rSafety & Efficacy

ArmC



A PHASE Il STUDY EXPLORING THE SAFETY AND EFFICACY OF ATEZOLIZUMAB
ADMINISTERED IN COMBINATION WITH OBINUTUZUMAB OR RITUXIMAB ANTI-CD20 THERAPY
IN PATIENTS WITH RELAPSED/REFRACTORY MANTLE CELL LYMPHOMA, MARGINAL ZONE
LYMPHOMA AND WALDENSTROM MACROGLOBULINEMIA

MCL & WM: Atezolizumab + GA101
.. %+ 4 F #
[ ] ] | [ [+ # %+ %+ 44+ 4 4
MZL: Atezolizumab + Rituximab .
+ +++++ 4+ 4
ﬂﬂ ﬂﬂjli++‘++++‘++++.

=GA101 =Rituximab | =Respon + = Atezolizumab
therapy U aaaa

therapy

Cycle length: 3 weeks

Sites will prospectively choose

CHOP for 6 or 8 cycles

Atezolizumab +
Obinutuzumab

reles 1-
- .
las S-
Atezolizumab + (Cyclas 5-18)

Rituimab

(Cycles 1-8)

y N VN

1 1

Induction maintenance
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