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= molecular risk factors

* chemotherapy standards

in first line

= BTK inhibitors (and ,,friends*)



Mantle cell lymphoma KLINIKUM

Histology

A classical; B small cell; C pleomorphic; D: blastoid;
E: classical & pleomorphic; F: classical/pleomorphic

Tiemann, Brit J Haematol 2005



Retinoblastoma (RB) signal pathway in MCL  [«unikum
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MCL: a spectrum of disease M nium

,Classical“ MCL (80%) »transformed® (5%)

»indolent”“ MCL (15%)
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MCL: two kind of diseases
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MCL: two kind of diseases

Pragression
(TP53 d other
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Molecular features of high risk MCL KL,N,KUM

> 108 Mantle Cell Lymphoma Biopsies

Classical
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MCL35 Low (45%)
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Biological features of high risk MCL
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(A) p53 0%

(B) p53 1-10%
(C) p53 11-50%
(D) p53 >50%

Aukema, Blood 2018
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Combined MIPI-c I(LINIKUM

Overall survival

Patients >65 years Patients <65 years
1.0 B 1.0+ :
0.9+ 0.9+
0.8 0.8
0.7 1 0.7 -
£ 0.6 2 0.6
o o
% 0.5+ % 0.5+
& 0.44 & 0.4-
0.3 0.3
0.291— L, median not reache 0.2{ = L, median not reached
01 — lL‘II, medjlan not n}eached 01]— hl‘. qufi'?ﬁ 7§
- - median = 5.( ol med = 3.7
" ]=— H 'median=15 ' |= H, median=1.7
0.0 p <n(13(.30(|'.)a()n‘| 0.0- p < 0.0001
I ~i&: * F -1 " F -0 & " 1T " F°' T+ 1 R R R T L R R R
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 &5 6 7 8 9 10
Numbers At Risk years from registration Numbers At Risk years from registration
L 12 10 9 6 4 3 0 L 150 135 129 125 101 80 61 37 11 0
u 88 82 72 58 45 37 21 13 6 u 87 6 67 60 45 39 27 17 3 0
H 83 70 52 42 32 22 14 8 2 1 H 33 26 17 15 11 6 4
H 39 24 12 7 4 3 2 1 0 H 16 10 6 5 3 2

Hoster, JCO 2016



Characteristics of high risk MCL Mo

Overall survival

MCLYounger/Elderly

probability
o
4

1 median follow-up = 6.4
0.24 ~— No HRD, median not reached
0_1_' — HRD, median = 4.0

p < 0.0001
LI NI L NI B
0 1 2 3 4 5

LI B L BN LI BN B LI
6 7 8 9 10 11 12 13 14
Numbers At Risk years from study registration
NoHRD 132 121 111 101 91 72 61 44 33 22 12 5 O

HRD 233 183 138 108 88 70 54 39 23 16 11 S5 O
Dreyling, EHA 2020



European MCL Network

Suggested therapeutic algorithm

TP53, SOX11 negative
NOTCH1, <— ERVVENHEIRIdCNI[{Il —> without adverse

other mutations
MIPI-c risk

high low
intermediate intermediate

HD AraC + HD AraC + HD AraC + conventional treatment
anthracyclin biological agent N\ (low tumor load:
+ biological agent MRD+ MRD- watch & wait)

Post-treatment risk
ASCT evaluation: MRD

MRD+ MRD-

Dreyling, Haematologica 2016; Jain, JCO 2021 consolidation/ observation

maintenance
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Biological features of high risk MCL
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(A) p53 0%

(B) p53 1-10%
(C) p53 11-50%
(D) p53 >50%

Aukema, Blood 2018
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Mantle cell lymphoma T KLINIKUM

= molecular risk factors

= chemotherapy standards

in first line

= BTK inhibitors (and ,,friends*)



Multicenter Evaluation of MCL
Annengy Criteria fulfilled

event free interval after chemotherapy in stages Il + IV

==single agent
] = comb. no anthra.
0,574+ ~ ==comb. with anthra.

0,25 - Mg
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Dreyling, ASCO 1999
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Mantle cell lymphoma

young patient (<65) elderly patient (>65) compromised patient
First line treatment

dose-intensified conventional Best supportive care?
immuno-chemotherapy immuno-chemotherapy R-Chlorambucil
(R-CHOP, high dose Ara-C) VR-CAP, R-CHOP,BR, R-BAC) BR (dose-reduced)
= Autologous SCT R-CVP

o Rituximab maintenance Rituximab maintenance

1. relapse
) immuno-chemotherapy
immuno-chemotherapy (BR, R-BAC) Immuno-chemotherapy
(R-BAC, BR) or targeted approaches (BR)
or targeted approaches ' or targeted approaches
) discuss:
discuss: - Rituximab maintenance
- allogeneic SCT - radioimmunotherapy

higher relapse

Targeted approaches: |brutinib, Lenalidomide,
Temsirolimus, Bortezomib (preferable in combination )
Alternatively: repeat previous therapy (long remissions)

Dreyling, ESMO CR MCL 2017 (updated)

KLINIKUM



TTF probability (PP)

Updated Results 2021 - TTF (PP)

=+ R-CHOP =~ R-DHAP

1.00-
0.751
0.50-
0.25-
0.001
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (years)
Number at risk
234 178 156 129 100 77 62 50 38 34 32 24 16 9 4 2 1
R-DHAP{ 232 194 175 160 135 115 100 77 65 61 53 42 32 19 11 5 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Time (years)

Hermine, ASH 2021, #380

KLINIKUM

= Median follow-up 10.6 years

= Median TTF:
R-CHOP 3.9 years
R-DHAP 8.4 years

=10-year TTF (95% CI):
R-CHOP 25% (19% - 32%)
R-DHAP 46% (39% - 54%)

=QOverrunning analysis (adjusted for interim
analyses):

Hazard ratio 0.59 (p=0.038)



OS probability

Updated Results 2021 - Overall Survivalkunim

1.00+

0.751

0.501

0.251

0.001

R-DHAP

=+ R-CHOP =~ R-DHAP

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Time (years)
Number at risk
249 219 194 182 163 145 130 111 94 85 78 64 46 35 19 5 2
248 227 209 196 174 155 141 121 103 94 85 70 51 31 16 7 O
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Hermine, ASH 2021, #380

Time (years)

= Median follow-up 11.0 years
= Median OS:
R-CHOP 11.3 years
R-DHAP not reached
p=0.12
=10-year OS (95% CI):
R-CHOP 55% (48% - 62%)
R-DHAP 60% (53% - 67%)
*=Hazard Ratio 0.80 (0.61-1.06), p=0.12

MIPI-adjusted Hazard ratio 0.74 (0.56-
0.98), p=0.038

MIPI and Ki-67-adjusted hazard ratio
(N=297):

0.60 (0.41-0.87), p=0.0066



Mantle cell lymphoma M niom

Autologous SCT (first line)

1.0 1.0
0.9 — R/ASCT, median = 3.4 09 = R/ASCT, median = 9.6
: = noR/ASCT, median = 3.1 el = noR/ASCT, median = 6.7
0.8 — RI/IFN, median = 1.7 0.8- — RJ/IFN, median = 5.5
= noR/IFN, median = 1.2 ; = noR/IFN, median = 4.3

2 0.71 > 0.7 -
% 0.6 S 0.6-
Q o 4
© 0.5- S 0.5-
i~ =
0 0.4+ P 0.4
a 0.3 O 0.3

0.2 0.2-

0.11 et 0.1 L

0.0 0.0+

T T T T T T T T T T T T T ™1 1 1 v 1 1 v T - T + 1
0.0 25 50 75 10.0 125 15.0 0.0 25 50 75 100 125 150 175 20.0

Numbers At Risk years from end of induction Numbers At Risk years from end of induction
RASCT 49 23 16 9 4 3 RIASCT 41 35 26 20 15 8 2 0
MRASCT 52 28 14 8 6 4 mRASCT 52 41 32 22 19 13 8 3
Sl 27 11 5 2 0 RAFN 27 22 12 9 7 4 1 0
nRIEN 54 12 4 1 0 noRAFN 54 37 22 12 8 6 3 1

Zollner, Lancet Hematol 2021
20



Mantle cell lymphoma

Autologous SCT (first line)

- rituximab

90+

80

70
log-rank p=0-016; aHR 0-52 (95% CI 0-33-0-82)

60-
50
40+
30

20

10

T T T T T T T T & 1 ¢ T T & T &-1T 1
0 f1 2%33% 4 56 7 1819110 11 121713114 15: 116117 18:19:20

54 44 40 36 28 22 2114 12 11 8 6 6 6 5 3 3 1 1 0 O
0 @D OO E@EOG 666G @O @@ @O 9 (10)(0)(10)(10)
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Zollner, Lancet Hematol 2021
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+ rituximab

log-rank p=0-68; aHR 1.-05 (95% CI 0-55-1-99)

27 27 24 2018
© ) ©) @ @
41 37 35 34 29
0) (0 (0) (0) (1)

T T T T T T T T T T T T T T T 1
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time from end of induction therapy (years)

12:019r 9 9 #9uaFhub: 4 4. B 10 T 10 0500 O
(5) 5) (5 (5) (5) (6) (6) (7) (7) (8) (10)(10)(11) (11) (11) (11)
26 23 20 20 19 15 12 10 8 5 2 1 0 0 0 O
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Survival rates from Randomization

EFS from randomization according to treatment arm - PP
With Number of Subjects at Risk and 95% Confidence Limits

+ Censored
Logrank p=0.0012
08 -
=
| 06
=
e
o
s
2 0.4 -
=
(%]
0.2
——— OBSERVATION
0.0 - RITUXIMAB
OBSERVATION| 117 112 105 97 20 87 72 54 35 27 12 5 1 1]
RITUXIMAB| 112 108 103 103 103 101 87 89 50 39 27 18 8 0
T T T T T

T T T

0 6 12 18 24 30 36 42 48 54 60 66 72 78

EFS (mois)
No. of Subjects Event Censored  Median Survival (95%CL)
OBSERVATION 117 39.3 % (46) 60.7 % (71) NA (48.8 ; NA)
RITUXIMAB 112 20.5 % (23) 79.5% (89) NA (NA ; NA)

“14.06.2022

Le Gouill, NEJM 2017
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Sunvival Probability

0.2

0.0 -

OBSERVATION
RITUXIMAB

OS from randomization according to treatment arm - ITT
With Number of Subjects at Risk and 5% Confidence Limits

+ Censored
Logrank p=0.0413

————— OBSERVATION

————— RITUXIMAB
120 117 118 115 111 100 90 71 50 3@ 23 10 3 1
120 118 118 100 79 &0 48 32 20 7 0

14 112 111
T

T T T T T T

0 6 12 18 24 30 36 42 48 54 60 66 72 78

OS (mois)
No. of Subjects Event Censored Median Survival (95%CL)
OBSERVATION 120 20 % (24) 80 % (96) NA (NA ; NA)
RITUXIMAB 120 10.8% (13) 89.2% (107) NA (NA ; NA)

YU KLINIKUM



Mantle cell lymphoma

young patient (<65) elderly patient (>65) compromised patient
First line treatment

conventional

immuno-chemotherapy
(VR-CAP, R-CHOP,BR, R-BAC)

dose-intensified

immuno-chemotherapy
(R-CHOP, high dose Ara-C)
= Autologous SCT

Best supportive care?
R-Chlorambucil
BR (dose-reduced)

Wi . .. A . R-CVP
= Rituximab maintenance Rituximab maintenance
) immuno-chemotherapy
immuno-chemotherapy (BR, R-BAC) Immuno-chemotherapy
(R-BAC, BR) or targeted approaches (BR)

or targeted approaches ' or targeted approaches
) discuss:

discuss: - Rituximab maintenance

- allogeneic SCT - radioimmunotherapy

higher relapse

Targeted approaches: |brutinib, Lenalidomide,
Temsirolimus, Bortezomib (preferable in combination )
Alternatively: repeat previous therapy (long remissions)

Dreyling, ESMO CR MCL 2017 (updated)

KLINIKUM



Mantle cell lymphoma KLINIKUM

Newly diagnosed MCL patients Central laboratory
: : * Measurable stage IIHV MCL confirmation of
countries (Europe, Asia, North : =
America, South America) » ECOGPS (-2 MCL diagnosis
between 26 May 2008 and » Ineligible or not considered for BMT Concordance: 97%
05 December 2011

Recruitment at 128 centers in 28

Randomization 1:1
Stratified by IPI (0-1, 2, 3, 4-5) and
disease stage at diagnosis (11, lll, IV)

Rituximab 375 mg/mz IV day 1 Rituximab 375 mg/m? IV day 1

Cyclophosphamide 750 mg/m? IV day 1 Cyclophosphamide 750 mg/m? IV day 1 VR-CAP
Doxorubicin 50 mg/m? IV day 1 6-8 x 21-day cycles Doxorubicin 50 mg/m? IV day 1 (n=243)
Prednisone 100 mg/m2 PO days 1-5 Prednisone 100 mg/m? PO day 1-5 bt

\ ' \ Bortezomib 1.3 mg/m? IV days 1, 4, 8, 11
Study Limitation \%/

R-CHOP
(n=244)

Rituximab maintenance therapy not
established when study initiated

MUNICH Ccongress
2018 m Key: BMT, bone marrow transplant; ECOG PS, Eastemn Cooperative Oncology Group Performance Status; IPI, International Prognostic Index; MCL, Mantle Cell Lymphoma;

R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; VR-CAP, bortezomib plus rituximab, cyclophosphamide, doxorubicin, and prednisone

Cavalli, ESMO 2018



Mantle cell lymphoma

Progression-free Survival

R-CHOP  VR-CAP

1004 No. of Events 165 133
90 Median Progression-free 14.4 24.7
Survival (95% Cl) —mo  (12.0-16.9) (19.8-31.8)

80 Hazard Ratio (95% Cl) 0.63 (0.50-0.79)
70 P<0.001

Progression-free Survival (%)
3
L

0 6 12 18 24 30 36 42 48 54 60 66

Months since Randomization

No. at Risk
R-CHOP 244 181 116 79 55 36 22 16 9 3 0 0
VR-CAP 243 187 146 122 94 66 42 28 17 8 1 0

Robak, NEJM 2015

Overall Survival

100+
90 -
80 4
701
60 4
501

KLINIKUM

401
30+

Overgll Survial (%)

201
101

i
I I I I I 1

I 1 1 1
0 12 24 36 48 60 72 84 96 108

Months Since Randomization
No. at risk

R-CHOP 244216206193 179 162148134 110100 91 87 70 46 30 22 11 1 0
VcR-CAP 243213201192 177 164 154142137 128118110 94 71 49 36 19 8 0

Median follow-up: approx. 80 months

Robak, Lancet Oncol 2019



Mantle cell lymphoma KLINIKUM
Optimal treatment?

Consolidation

Induction

Immuno-chemotherapy !

=> lymphoma remission => MRD elimination



Mantle cell lvmphoma

PFS
1.0
0.9 median follow-up = 6.9
' — R, median=5.4
0.8- — IFN, median = 1.9
0.7 p < 0.0001
2 06
®
5 0.5-
S 04
0.3 5-year
0.2 -Group rate 95% CI
0.1-R 51% 40%-62%
0.0 IFN  22% 14%-32%
* ] T { T I T ‘ T [ T | T | T T ‘ T I T ‘ T | T
0 1 2 3 4 5 6 7 8 9 10 11 12
Numbers At Risk years from 2nd randomization
R 87 76 61 54 42 33 28 19 12 7 4 1 0
IFN 97 70 42 33 26 16 11 4 3 0

Kluin-Nelemans, 2020

probability

1.0
0.9

0.8-
b
0.6-
0.5-
0.4-
0.3-
0.2
0.1-
0.0

0osS

median follow-up = 6.6
— R, median not reached
— |IFN, median=7.5

5-year
Group rate
R 79%

59%

IFN

95% CI

67%-86%

48%-69%

0

1

Numbers At Risk

R
IFN

87
97

82
91

p =0.0016
[ [ [

2 B 4

75 67 59

70 61 49

47
38

I

T

T

1 12

6 7 8 9 10 1
years from 2nd randomization
39 31 20 9 5 2 0
31 17 10 3 1 0

KLINIKUM



ROLE OF MAINTENANCE RITUXIMAB
AFTER FIRST-LINE BR OR R-CHOP IN MCL PATIENTS
FROM A LARGE US REAL-WORLD COHORT

MR-eligible cohort
(n =1621)

BR only BR + MR R-CHOP only | R-CHOP + MR

n=728 n =458 n =255 n =180
(44.9%) (28.3%) (15.7%) (1.1%)

Salles, EHA 2021

KLINIKUM



ROLE OF MAINTENANCE RITUXIMAB KLINIKUM
AFTER FIRST-LINE BR OR R-CHOP IN MCL PATIENTS
FROM A LARGE US REAL-WORLD COHORT

100 4

"ﬂ%“ rwOS: BR + MR
~ |M
*”'ﬁ,%
75 - g TWTTNT: BR + MR 75 -
W * Re
W rwOS: R-CHOP
°\° ~ rwOS: BR
~ 3
3 -5
£ 507 250
- c
‘5 (]
)
o
rwTTNT: BR b
25 BR Alone | BR + MR |R-CHOP Alone| R-cHoP + MR| "WTTNT: R-CHOP JE
n=728 n =458 n = 255 n =180
Median rwTTNT 37.0 217 BR Alone | BR + MR |R-CHOP Alone| R-CHOP + MR
(95% CI), months (329-406)| NR (18.6-26.9) NR n=728 | n=458 n =255 n =180
rwTTNT rate at 51 75 38 66 rwOS rate at 76 85 77 88
36 months, % (95% C| (46-55) | (70-79) (32-45) (59-74) 36 months, % (95% C)| (72-80) | (81-89) (72-83) (83-93)
O Log-rank test p value < 0.001 < 0.001 O Log-rank test p value 0.001 0.030
0 12 24 36 48 ' ' ' : ;
Month Month

Salles, EHA 2021



ROLE OF MAINTENANCE RITUXIMAB

AFTER FIRST-LINE BR OR R-CHOP IN MCL PATIENTS
FROM A LARGE US REAL-WORLD COHORT

MR-Eligible Cohort (N =1621)

Variables 95% Cl  p Value
MR: No vs Yes 213 1.82-2.48 < 0.001

Age: > 65 years .58 L28-1.82 < 0.001

EDE/UENESTHO0YS  qae mgedids 660
<1.00

Blastoid/pleomorphic )
MCL: Yes vs No LS4 119-2.01 0.001

Bulky disease: 132 1.08-161 0.007
Yes vs No

WBC: > 10 x 10°%/L
vs < 10 x 10°%/L
ECOG PS: > 2 vs O-1 0.95 0.63-1.43 0.800

RGOS G- SRNG5S 60)

HR
1.69
270

1.51

1:56

135

1.24
1B

95% CI
1.38-2.06
2.07-3.54

1.11-2.06

1L12=2:17

1.04-1.75

G066
0.98-2.52

p Value
< 0.001
< 0.001

0.008

0.008

0.022

0.110
0.061

Salles, EHA 2021
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Mantle cell lymphoma

young patient (<65) elderly patient (>65) compromised patient
First line treatment

dose-intensified conventional Best supportive care?
immuno-chemotherapy immuno-chemotherapy R-Chlorambucil
(R-CHOP, high dose Ara-C) (VR-CAP, R-CHOP,BR, R-BAC) BR (dose-reduced)
= Autologous SCT ¥ R-CVP
= Rituximab maintenance Rituximab maintenance

1. relapse

immuno-chemotherap
(BR, R-BAC)

immuno-chemotherapy mmuno-chemotherapy

(R-BAC, BR) Q[ targeted approachg Aol
or targeted approaches N or targeted approaches
) discuss:
discuss: ) - Rituximab maintenance
- allogeneic SCT - radioimmunotherapy

higher relapse

Targeted approaches: |brutinib, Lenalidomide,
Temsirolimus, Bortezomib (preferable in combination )
Alternatively: repeat previous therapy (long remissions)

Dreyling, ESMO CR MCL 2017 (updated)
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European MCL Network

Do years

> 60 years

> 65 years

KLINIKUM

MCL younger:
R-CHOP/DHAP =>ASCT
R-CHOP+I/DHAP =>ASCT => |

R-CHOP+I/DHAP => |

MCL elderly R2:
R-CHOP vs R-CHOP/Ara-C
=> Rituximab M
+/- Lenalidomide

BR +/- BTK

= Rituximab M

+/- BTK

VR-BAC:
R-BAC
= Venetoclax
= (only high risk)

vs. chemo o

ENRICH:
R-CHOP/Benda
Vs
R-Ibrutinib

OASIS 2:
R-lbrutinib
+/-
Venetoclax

MCL elderly 3:
BR (Ibrutinib)

Vs
R-Venetoclax-lbrutinib

Relapse

Ibrutinib +/-
ABT-199




Prognosis of MCL

Survival probability

2020 ?
2005 ?
1995
\%
—  GLSG e
Ty
e Mpeusdponnsy 1975
0 <0.0001 b e eene “+

Patients at risk
GLSG 202
KLG 134

Herrmann, ASH 2006
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