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Sant M, et al. Blood 2010;116:3724-34
Blum KA, et al. Br J Haematol 2018;183:385-99
Flower A, et al. Br J Haematol 2019;185:418-35
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Meta-analysis SIR (95% Cl) Number Observed number Heterogenity ;rpr:phuma E[E::: Teell
of studies of cancers p value (cells/mm?)
EBV-related cancers Plasmacytoid
Hodgkin's ymphoma HIV/AIDS 1103 (8-43-14-4) HIlH 7 202 0-00 lBurhhm
Transplant 3-89(2-42-6-26) = B 4 21 0-65 ymphoma
DLBCL
76-67 (394—149} }_._{ 6 52095 0-00 immunoblasti
t  807(640-10-2) T 4 33 0.02 piphonme
HHV-8 related cancer -
Kapasi's sarcoma HIV/AIDS* 36400 (3326-3976) [ 494 Placmablastic  Low
Transplant ~ 208.0 (114-349) — 1 14 X lymphoma
HBV/HCV-related cancer
Liver HIV/AIDS 5.22 (332-820) 7 133 0.01 Chanst: PEL ;‘fﬂ,j;’;“
Transplant 213(116-3-91) —l— 3 19 0-25
Helicobacter pylori-related cancer
Transplant 2.04(149-279) HIH 3 44 0-85
T T T
10 100 1000 Polyclonal Low (=200}
SIR lymphoma
e ———

Gruhlich AE et al. Lancet 2007;370:59-67

Carbone A, et al. Nat Rev Clin Oncol 2014;11:223-38
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Pre-HAART (1985-1996) | Early-HAART (1997-2001) | Late-HAART (2002-2006)
20615 PY 17690 PY 15410 PY

Cancer site or type (ICD10) OfE | SIR | 95% CI O/E | SIR | 95% CI OfE ‘ SIR | 95% CI

AIDS-defining cancers

I

191/1.9 88.8-119 19.5-35.1 11.1-22.9
Cervix uteri (C53) 4/0.5 8.4 2.2-21.8 | 2/0.5 3.7 0.3-13.6 0/0.5 - -
all AIDS-defining cancers 467/3.4 136 124-149 89/3.2 27.7 | 22.2-34.1 | 46/3.1 14.7 10.8-19.6

Non-AIDS-defining cancers

H IV Head and neck (C00-C14, c3[|-c32}§ Q2.1 4.3 2.0-8.3 8/2.7 2.9 1.3-5.8 713.2 2.2 0.9-4.5
Stomach (C1&) 1/0.7 1.5 0.0-8.5 1/0.9 1.2 0.0-6.7 1/1.0 1.0 0.0-5.6
Small intestine, colon, rectum and 21.8 1.1 0.1-4.0 2/2.8 0.7 0.1-2.6 1/3.5 0.3 0.0-1.6

rectosigmoid junction (C17-C20)
Anus (C21) 2/0.1 25.7 | 2.4-94.5 12/0.1 112 57.8-1%7 | 6/0.1 49.9 18.0-105
Liver {C22) 2/0.4 Ho) 0.5-20.2 | #/0.7 10.7 | 4.2-22.2 5/0.8 6.1 1.9-14.3
Pancreas (C25) 0/0.4 - - 2/0.6 3.4 0.3-12.4 1/0.7 1.4 0.0-7.8
Trachea, lung and bronchus (C33, 8r2.4 Elod) 1.4-6.6 10/3.6 2.8 1.2-53.1 12/4.6 2.6 1.3-4.6

C34)
Skin, melanomatous (C43) 3/2.5 1.2 0.2-3.5 231 0.6 0.1-2.4 6/3.1 2.0 0.7-4.3
Skin, non-melanomatous [C44) 7i4.0 1.7 0.7-3.6 23/6.5 3.5 2.2-53 23/7.0 3.3 2.1-4.9
Breast (C50)2 11.7 0.6 0.0-3.4 4/3.3 1.2 0.3-3.2 4/4.3 0.9 0.2-2.4
Ovary (C56) 2/0.3 6.4 | 0.6-23.5 |0/0.4 — — 0/0.5 — =
Prostate (C61) 0/1.1 - - 5/2.8 1.8 0.6-4.1 5/3.8 1.3 0.4-3.1
Testis (C82) 4/3.0 1.3 0.3-32.4 312.4 1.2 0.2-3.7 1/1.8 0.5 0.0-3.1
Kidney (Ce4) 1/0.5 1.9 0.0-10.6 1/0.8 1.3 0.0-7.2 3/1.0 3.1 0.6-9.2
Bladder {C67) 1/1.0 1.1 0.0-6.0 0/1.4 - - 1/1.7 0.6 0.0-3.3
Brain, meninges and central nervous 2/0.9 2.2 0.2-7.9 2/0.9 2.2 0.2-8.0 0/1.0 — —

systems (C70-C72)

Hodgkin's lymphoma (C81) . . .

Multiple myeloma

Leukaemias (C91-C95) 0.7 1.5 0.0-8.3 2/0.8 2.4 0.2-8.8 1/0.9 1.1 0.0-6.5

All non-AIDS-defining cancers® 862/26.7 2.3 1.8-3.0 100/37.3 2.7 2.2-3.3 04/42.8 2.2 1.8-2.7

All cancers 529/30.1 17.6 | 16.1 189/40.6 4.7 4.0-5.4 140/46.0 3.0 2.6-3.6
-19.1

Franceschi S, et al. Br J Cancer 2010;103:416-22



Kyllonen et al Birkeland et al Adami et al Vajdic et al Villeneuve et al
‘\‘ ,r. L Non-AlDS-defining cancers
\‘ '7 L Lip 22.95(12.55-38-51)  13.02(1075-1563)  53:33(38.10-72.62) 47.09(4176-52.91)  31.76(23-86-41.45)
Oral cavity and pharymxct 526 (2-27-10-37) 275 (150-4-61) . 307 (2.02-4-46)
Oesophagus 321 (1-04-7-48) 382 (2-26-6-04) 156 (0-51-3-65)
Stomach . 2:30{1-19-4-02) 1-84 (1.07-2-94) 2-08 {1-17-3-44)
Small intestine 11.76 (3-21-30-12) 110 (0-03-6-12) 172 (0-21-6-23)
Colon 394 (2-10-6-74) 230 (1-49-3-40) 2.36 (1-87-2.92)
Rectum 1.90{1.04-319) 0463 (0:33-1-07) .
Colon and rectum 214 (1-52-2.92) 171(1-38-2-09) 135 (1-00-1.77)
Anus 10-26 (2 79-26-26) 277 (1-51-4-64) .
Liver 110 (0-30-2-81) 319 (153-5-88) 1-85 (0-60-4-32)
Pancreas 090 (0-25-2.31) 1.21(0:56-2.31) 108 (0.43-2.22)
Laryrix 2:50(052-7.31) 210096398 174 (0-75-3-43)
Trachea, bronchus, and lung . 170 (1.09-2.53) 245 (2-00-2-97) 210 (1-72-2.53)
Melanoma . 1-35{0-28-393) 1-80(0-98-3-02) 253{2-083-05) 190 (1-16-2-94)
Mon-melaroma sking 3010 (29-20-51.27) 10-68 (8-B4-12-79) 56-16 {49-75-63-17) .
Breast 1:20 (0-64-2.05) 145 (0-72-2.59) 1.00{0-64-1-49) 103 (0-78-134) 131(0:98-1.72)
ilva and vagina 2391 (11-94-42-79) 2222{13-93-33-64)
Tus . 174 {0-92-2-97) 0-90 (0-33-1-95)
ary 2-00{0-31-3-80) 115 {0-46-2-38) 1-49 (0-60-3-07)
nis - 1579 (5-79-34-37) -
rostate 110 {0-67-1.70) 0.95 (0.68-1.29) 0-91 {0-64-1.26)
Testis . . 231 {0-48-6.74) 125{0-34-319) .
Kidney 797 (5-00-12-07) 408 (1.50-8.88) 4903 26-7-09) 731569-922) 732(5.72-9-23)
Bladder 1-63(0-53-3-81) 230 {1-40-3-55) 333 (2-40-4-50) 1-58(1-27-2-95)
Eye ; 2.00 {0-05-11-14) 756(3-46-1436)
Brain . 1.38(0.28-4.02) 1.00 {0-40-2.06) 057 (0-16-1.46)
Thyroid B-09 {4-04-14-47) 091 ((-02-5-09) 3B0(1.39-827) T NG
Hodgkin's lymphoma B00{1-65-2338) 220(0:27-7-94) 374(151-771)
Multiple ryeloma 2.70 (0-99-5-88) 267 (1-38-4-6
Leukaemia . - 236 {102-465) P 0h)
All cancers 333(292-379) 359(312-411) 4.05 (3.75-4-36) 340{3.22-355)
AIDS-defining cancers
Kaposi's sarcoema .
Cervix uteri . 2.00{0-65-4-67)
Non-Hodgkin lymphoma 5-48 (2-37-10-80) 600 (4-38-8.03)

Etiology

Gruhlich AE et al. Lancet 2007;370:59-67
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Table 1. Risk Factors for the Development of Post-Transplantation Lymphoproliferative Disorder.*

Variable

Established risk factors

Strong evidence of risk

TLD

Weak evidence of risk

Risk after Solid-Organ Transplantation

Type of transplanted organ, relative risk: multiorgan
and intestinal, 239.5; lung, 58.6; pancreas, 34.9;
liver, 29.9; heart, 27.6; kidney, 12.6

EBV mismatch at time of transplantation (recipient EBV-

negative, donor EBV-positive); relative risk, 10-75

Intensity of induction immunosuppressive therapy and
duration of maintenance therapy (including graft-
rejection episodes); overall SIR, 10

Increased risk associated with ATG, OKT3, tacrolimus,
azathioprine, new agents (e.g., belatacept in EBV-
negative transplant recipient)

Controversial degree of risk associated with alemtuzumab,

cyclosporine, mTOR inhibitors

No increase in risk associated with mycophenolate
mofetil, basiliximab, daclizumab

Underlying disorder (HCV, cystic fibrosis, autoimmune
hepatitis)

Race or ethnic group (risk in descending order): white,
black, African

Monoclonal gammopathy of undetermined significance
(in recipient)

Non-EBV infection (HCV or CMV infection)
Older donor age and younger recipient age
Cytokine gene polymorphisms

HLA alleles, haplotypes, mismatches, antibodies

Risk after Allogeneic HSCT

Type of donor or donation, incidence: haploidentical,

<20%; unrelated, 4-10%; umbilical cord blood,
4-5%:; HLA-identical related, 1-3%

Recipient age, >50 yr; relative risk, 5.1

Conditioning regimen (T-cell-depleting strategies, both
in vivo and ex vivo; relative risk, 3.1-15.8); mainte-
nance immunosuppressive medication (for chronic

D; relative risk, 2.0

Underlying disorder (primary immunodeficiency, advanced
Hodgkin’s lymphoma)

Prior splenectomy

Monoclonal gammopathy of undetermined significance
(in recipient or donor)

Non-EBV infection (CMV infection)

HLA alleles, haplotypes, mismatches, antibodies

Dierickx D, Habermann TM. N Engl J Med 2018;378:549-62



WHO Classification of Tumours of

Haematopoietic and Lymphoid Tissue

DLBCL

- Largecells(> nuclei
benignhistiocytes

- Diffusepattern

- B-cell

Transfc of indolent B-cell lymph:
Transformations of indelent B-cell lymphomas
Large B-cell [ymphomas

Diffuse large B-cell lymphoma, NOS
T-cell/histiocyte-rich large B-cell lymphoma

Diffuse large B-cell lymphoma/ high grade B-cell lymphoma
with MYC and BCL2 rearrangements

ALK-positive large B-cell lymphoma

Large B-cell lymphoma with IRF4 rearrangement
High-grade B-cell lymphoma with 11q aberrations
Lymphomatoid granulomatosis

EBV-positive diffuse large B-cell lymphoma

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated large B-cell lymphoma

Fluid overload-associated large B-cell lymphoma
Plasmablastic lymphoma
Primary large B-cell lymphoma of immune-privileged sites

Primary cutaneous diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

Primary mediastinal large B-cell lymphoma

Mediastinal grey zone lymphoma

High-grade B-cell lymphoma, NOS

Burkitt lymphoma

Burkitt lymphoma

KSF d B-cell lymphoid prolife and
lymphomas

Primary effusion lymphoma

KSHV/HHV8-positive diffuse large B-cell lymphoma

KSHV/HHV8-positive germinotropic lymphoproliferative
disorder

Not previously included

(Same)
(Same)
High-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangements

(Same)
(Same)

Burkitt-like lymphoma with 11q aberration
(Same)

EBV-positive diffuse large B-cell lymphoma, NOS
(Same)

Not previously included (Previously considered a subtype of diffuse large B-cell
Iymphoma associated with chronic inflammation)

Not previously included
(Same)

Not previously included, encompassing primary diffuse large B-cell lymphoma of
the CNS in revised 4" edition (plus primary large B-cell lymphoma of the
vitreoretina and primary large B-cell lymphoma of the testis)

(Same)
(Same)
(Same)

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and
classic Hodgkin lymphoma

(Same)

(Same)
(Same)

HHV8-positive diffuse large B-cell lymphoma, NOS
HHV8-pasitive germinotropic lymphoproliferative disorder

DLBCL, NOS

lassification

Testicular follicular lymphoma®
Large B-cell lymphoma with IRF4 rearrangement™
Manitle cell lymphoma

In situ mantle cell necplasia

Leukemic non-nodal mantle cell kmphoma
Diffuse large B-cell lymphoma, NOS

Germinal center B-cell subtype

Activated B-cell subtype
Large B-cell lymphoma with 11q abemration*
Medular lymphocyte predominant B-cell lymphoma®
T cellhistiocyte-rich large B-cell lymphoma

Primary diffuse large B-cell lymphoma of the central nervous
system

Primary diffuse large B-cell lymphoma of the testis*

Primary cutanecus diffuse large B-cell lymphoma, leg type
Intravascular large B-cell lymphoma

HHV-8 and Epstein-Barr virus—negative primary effusion-based
hmphoms*

Epstain-Barr virus—positive mucocutaneous ulcer”

Epstei n-Barr u'irus-positive diffuse Iarge B-call I)lmphoma, MNOS

Diffuse large B-cell lymphoma associated with chronic
inflammation

Fibrin-associated diffuse large B-cell lymphoma
Lymphomatoid granulomatosis

Epstein-Barr virus—positive polymarphic B-cell
lymphoproliferative disorder, NOS*

ALK-positive large B-cell lymphoma
Plasmablastic lymphema
HHV-B-assaciated lymphoproliferative disorders
Multicentric Castleman disease
HHV-B-paositive geminotropic lymphoproliferative disorder
HHV-B-pasitive diffuse large B-cell lymphoma, NOS
Primary effusion lymphoma
Burkitt lymphoma
High-grade B-cell lymphoma, with MYC and BCLZ rearangements*

High-grade B-cell lymphoma with MYC and BCLS
rearrangements*

High-grade B-cell lymphoma, NOS
Primary mediastinal large B-cell lymphoma

Mediastinal gray-zone lymphoma®

80-85%

Gifford GK, et al. Pathology 2016;48:5-16
Campo E, et al. Blood 2022;140:1229-53
Alaggio R, et al. Leukemia 2022;36:1720-48
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Inborn Errors ‘
of Immunlty
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n ’
Immune

senescence

Au;cd.immunity

Classification

WHO-HAEM4R

Post-transplant LPDs

- Non-destructive PTLD
- Polymorphic PTLD

- Monomorphic PTLD

- CHL-PTLD

Lymphomas associated

with HIV infection

- AlS0 occumng in
immunocompetent patients
- Specific to HIV

- Also in other
immunodeficiency states

Host
immune
status

EBV

HHV8

WHO-HAEMS
Hyperplasias
- Follicutar .
- Mononucleosis-ike 3
hyperpias:a T
- Plasma cell h g
- KSHV/HHVE MCD % g
s§
3
Polymorphic LPDs X
EBVMCU 5 %
§
Lymphoma
LPDs specific to [EI .

—

Tahle 5.
Histological diagnosis Viral association
o Hyperplasia (specify type) o BBV +/-

= Polymorphic lymphoproliferative disorder o KSHV/HHVE +/—
o Mucocutansous ulcer

o Lymphoma (classify as for immunocompetent patients)

Thiree-part nomenclature for lymphioid proliferations and lymphomas arising in the setting of immune deficiency/dysregulation.
Immune deficiency/dysregulation setting

Inborn error of immunity (specify type)

HIV infection

Posttransplant (specify: solid organ/bone marrow)
Autoimmune disease

latrogenic/therapy-related (specify)

Immune senescence

Natkunam Y, et al. Blood 2018;132:1871-8
Alaggio R, et al. Leukemia 2022;36:1720-48
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C Biologic Features of DLBCL

Germinal Center B-Cell-Like Activated B-Cell-Like
Germinal center regul E-vfrplwmrﬁma-hmmm
reminiscent of ||‘ht mne gemuml center
Cell of Origin ~ centrocytes Undassifiable Enhanced BCR swmlng
Classification | globuli hypermutati Genetic lesions: CARD1I, CD79A/8,
Genetic lesions: t(14;18), BCLZ, PTEN, TNFAIP3 (constitutive NF-xB

miR-17-92, GNA13, EZH2, KMT2D, CREBBP,

activation), PRDM1, BCLZ (gain),
EP300 (chrumah modifiers) ...

CDKNZA, MYDES...

t/ 1t
"""""”“m-ﬂ---

e

Potential mrrespcmdemes

~ ~
Potential mespcmdences DH/TH § §
~ v
TET2, SGK1, MYDES, CD798,
BCL2, EZH2, TNFSFR14, DUSsP2, PIMI, HLA-B,
NDTCHL TPS3, NOTCHI,
Coaichbeats | g | | s || RS | TN, GoEe maooo,
ITPKB, NFKBIA OSBPL10
3 > R s NOTCH2 Genetic
Biologic Pathways ::;”?“:;:;'}:;‘::‘:& JAK/STAT signaling; instability; NF«B B::g ’;::”'
Deregulated mimtrachon' ions signaling . . s signaling
evasion evasion
" Favorable; poor if EZ8-MYC+ . AL " ” Poor or Poor or
i 1 o or HGBCL-DH/TH : intermediste. | UTIDOWR | ediste
Nodular Primary
lymphocyte extranedal
predominant : (CNS, testis,
: " » Chronic >
Genetic Similarities with 3 Marginal zone  HL skin)
Other Lymphoma Entities Kolclae mehoma ymphoma  T-cellor histio- HEROCRE  Lymphoplas-
cyte-rich macytic
B-cell lymphoma

lyrmphoma

Favorable-risk ABC DLBCL
Poor-risk GCB DLBCL

Molecular classification

(~50% MYC+)
3-year PFS, 37%

DHITsig positive
(50% DHT+; 27% of total GCB)
S-year PFS 57%
GCB 1: DHIT+/TP53+ GCB 2: DHIT+/TP53-
2-year OS, ~45% 2-year 0S, ~75%

Sehn L, Salles G. N Engl J Med 2021;384:842-58
Gordon MJ, Westin JR. Leuk Lymphoma 2022;63:1034-44
Nastoupil LJ, Barlett NL J Clin Oncol 2022;41:903-13
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w Nodalmasses

w 40%:extranodalinvolvement

w 1/3: Bsymptoms

w 50%: stage-ll, 50% stage HV

w 10-20%:bonemarrowinvolvement

C C O n CO rd a.nt Lymph- Bone- Clonality Histologically a

node marrow studies Concordant == 1. Negative (n=449)
With DLBCL Infiltration with

. . k vs. Discordant 100 -'= 2. Discordant (n=90)
C D I S C O rd a. n t e et \.“: “va =+ 3, Concordant (n=173)

80 4 e s
Clonally Unrelated B‘MI with different o
Q ——— | a0
Discordant histology 8
' -
Clonally related BMI with different
histology but similar
' clonality studies = 20 ;
Discordant histology v X
v Jal X
Clonally related BMI with 0
Concordant histology 0 20 40 60 80 100 120 140 160 180 200
Months

Brudno J, et al. Blood 2016;127:965-70
Li S, et al. Pathology 2018;50:74-87
Yao Z, et al. Leukemia 2018;32:353-63
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Ann Arbor/Lugano staging

Table 2. Revised Staging System for Primary Modal Lymphomas

Stage Involverment Extranodal (E} Status

Limited
1 One node or a group of adjacent Single extranodal lesions

nodes without nodal
involvernent

Il Two or more nodal groups on the  Stage | or Il by nodal
same side of the diaphragm extent with limited
contiguous extranodal
invelverment

Il bulky* Il as above with “bulky™ disease Mot applicable
Adwvanced

11 Modes on both sides of the Mot applicable
diaphragm; nodes above the
diaphragm with spleen
involvement

v Additional noncontiguous Mot applicable

extralymphatic involvement A no B-Symptoms
B: B-symptoms

Cheson BD, et al. J Clin Oncol 2014;32:3059-68
Courtesy to Prof Gheysens and Prof Tousseyn




Iy

' | LEUVEN Staging

Histology n '8F-FDG-avid Negative % '"®F-FDG avidity
Hodgkin disease 233 233 0 100
Burkitt lymphoma 18 18 0 100
Mantle cell lymphoma 14 14 0 100
Anaplastic large T-cell lymphoma 14 14 0 100 R R RRRRRRRRERRRRBBREEEEZRREESSESSEEEEESNS—SGS—————————
Marginal zone lymphoma, n 1 5 g . -
S . . o s TABLE 2. '8F-FDG Avidity of NHL According to Clinical
Angioimmunoblastic T-cell lymphoma 4 4 0 100 C |aSSiﬂ CatiDn
Plasmacytoma 3 3 0 100
Diffuse large B-cell lymphoma 6 Gllnlcal % mF'FDG
; ; : subtype n  '8F-FDG-avid Negative avidity
Peripheral T-cell lymphoma 10 9 1 90 X
Small lymphocytic lymphoma 29 24 5 83 AQQFESSWE* 293 285 8 97
Enteropathy-type T-cell lymphoma 3 2 1 67 |I"Id0|9l"lti 240 200 40 83
Marginal zone lymphoma, splenic 3 2 1 67
MALT marginal zone lymphoma 50 27 23 54
Lymphomatoid papulosis 2 1 1 50
Primary cutaneous anaplastic large T-cell lymphoma ] 2 40
All 766 718 48 94
A A . =
PFS according to ECOG PS and TMTV (Cutoff > 220) at Randomization e
With Number of Subjects at Risk and 95% Confidence Interval bl , ez
1.0 4
o8 =

0 risk factors

1 risk factor

&
k 1 :
.2 4 1
+ Censored 2 risk factors i
0.0
0 6 12 18 24 30 36 42 48 54 60 66 72 78
PFS (months) .

Patients at risk L
rs 123 115 114 108 96 81 &1 45 33 20 12 4 0 -
¢ 142 126 110 102 87 72 60 46 35 26 12 5 1 0

2 risk factors 33 28 19 18 5 1 9 7 5 1 (]

Survival prabability
s o o
5 B =
[ ——
-:
2z -

05 according to ECOG PS5 and TMTV (Cutoff > 220) at Randomization
With Number of Subjects at Risk and 95% Confidence Interval

1.0 4 0 risk factars
1 =

\—'—| 1 risk factor

2risk factors
+ Censored .
oo — T T T T T T T T T T
0 & 12 18 24 30 365 42 48 54 60 &6 72 78
08 (months)

Patients at risk 1oy
Orisk factors 123 119 119 118 114 106 99 85 &7 45 34 23 16 7 LR
Triskfactor 142 137 127 123 116 110 92 82 67 52 40 33 17 7

2viskfactors 33 31 27 26 2 22 17 15 12 9 7 3 3 1

o o
o ®

o
P

Survival probability

PO groper %)
#

Weiler-Sagie M, et al. J Nucl Med 2010;51:25-30

Barrington SF, Trotman J. Lancet Hematol 2021;8:e80-e93

. Vercellino L, et al. Blood 2020;135:1396-405
wima e Canalez Riuz I, et al. Clin Lymphoma Myeloma Leuk 2022;22:e804-14

o
o
o
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Bonemarrow biopsy

PETCT haslemonstratedbetter sensitivityand specificitythan bonemarrow
biopsyfor detectingbone marrowinvolvement

100 - I 3 I I I
(1) 80 1 I I
(=]
8
S 60 -
o
[}]
o 40 -
« PETICT
20 - « BMB
0 . v T 3 .
) ) )
& & N \)@o
& & &
PP v

Low volumanvolvement(< 10%20%) and discordamymphomamaybe missed
by PET/CT imaging.

Bonemarrow biopsyis nolongerrequiredwhena PEICT scaklemonstrates
boneor marrowinvolvementbut maybe appropriatein case ohegativePET.

Berthet L, et al. J Nucl Med 2013;54:1244-50
Adams HJ, et al. Eur J Nucl Med Molec Imaging 2014;41:565-74
Barrington SF, et al. J Clin Oncol 2014;32:3048-58
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Geneticlandscape

%
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] TNFAP3 M/D Y
] MvDssM |
| 50
B BCL2Amp |
Il PROM1 M/D_|
] comoasM |

B epigenetic modification
immune escape

proliferation [ll BCL6 deregulation

[l apoptosis

M terminal differentiation [l DNA damage response other

B NF-xB/BCR signaling cell cycle

Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19
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Pre-rituximab : Ongoing studies
I
CHOP | I
VS. | v . o
m-BACOD, | CHOP CHOP | Improved || R-CHOP-21 c.CHERA R-CHOP
ProMACE- [ remains vs. = outcome vs. F— not superior vs. q
standard || | R-CHOP with R-CHOP R-CHOP-14 DA-EPOCH-R
CytaBOM, or | :
MACOP-B I
I
I
e wi RB-CHOP
CHOP-14, : CHOEP-21 | R-CHOP-14, CH%aé';S_;'tzn 5 ve. @
CHOEP-14, benefits > 60 yrs | R-CHOEP-14, | _ § R-CHOP*
CHOP-21, or [ and CHOP-14 | > R-CHOP-21, C’g?':e:n‘;?
CHOEP-21 I <60 yrs or R-CHOEP-21 ; ‘
when adding R
I R-CHOP-I
| O (=
I R-CHOP*
I R-CHOP Improved
| VS. ___ survival with
I ACVBP-R (young, ACVBP-R in R2-CHOP Ij
I low IP| patients) this group VS.
R-CHOP
I
© 2014 American Association for Cancer Research
CCR Focus AR
Rituximab
nthegreatequal ijzer o

Dunleavy K, et al. Clin Cancer Res 2014;20:5182-93




l

Iy

LEUVEN

Treatment

| no Rituximab “ Rituximab l

DLB-CL
n= 1,671

608
(67%)

107
(12%)

p < 0.001

85
(11%)

32

36
(5%)

<2000

Overall probability of survival

\
\
!
0.2 N
ey

responsive

early progression
Bt o S P S S —
fully refractory
0,0
10 15 2 30
years

responsive: 590 461 362 224 65 13
early progr.: 135 25 17 8 1
fully refr.: 116 14 13 9 1

Overall probability of survival
o

084

=3
=
1

>2000

responsive

0.7
fully refractory
0,0
T T T
0 5 10 15
years
1,015 466 128
89 20 8
194 1 6

Tarella C, et al. PLoS One 2014:;9:€106745
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A Outcomes of Patients with DLBCL
1.00- c 1.0
§ 0.75- i
: . os
3 g | —
° A .
z 050 s % 0.6-
3 =
g —— Time to progression v m
& 0254 —— Progression-free survival i 'g 0.4
—— QOverall survival E E.. -
h i
o‘m 1 T T Ll L} Ll T T 1] L} =
o 1 2 3 4 5 6 7 & 9 10 0.2 — pLBCL survival
Years = Expected survival (general US population) P=25
No. at Risk ' " y '
Time to progression 3082 2133 1775 1446 1236 1048 830 700 585 468 391 0 2 a B 8
Progression-free 3082 2132 1774 1445 1235 1047 829 699 584 467 390
survival H H -
Overall survival 3082 2336 1900 1558 1338 1140 911 767 647 519 437 Time Since 24-Month Evaluation (years)

Maurer MJ, et al. J Clin Oncol 2014;32:1066-73
Sehn L, Salles G. N Engl J Med 2021;384:842-58
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Pathological Review of Biopsy
« H&E staining; IHC profile (e.g., COO, DEL); FISH (MYC, BCL2, BCLG)
« Consider molecular testing for COO and viral testing as required
« Integrate clinical factors to identify unique WHO dinicopathological entities

L]

~5-10% ~80-85% ~10-15%
t t t
High-Grade B-Cell Lymphoma Diffuse Large B-Cell Lymphoma, NOS Other Large B-Cell Lymphomas
With or without DH or TH Unique entities may require
rearrangements alternative treatment
Consider intensive therapy,
such as DA-EPOCH-R

indicated
« Bone marrow biopsy {optional)

Staging Investigation
« Routine labs (CBC, LDH, LFTs, Cr) and viral (HBV, HCV, HIV) testing
« 5FDG PET-CT imaging and dedicated investigations as clinically

« If high CNS risk: head MR1 and lumbar puncture (flow cytometry)

1

-30% ~70%
—— -
If Standard Therapy Not Feasible or If
Anthracycline C indicated: dose red
or drug substitution with curative intent
Limited-Stage Advanced-Stage

« 3 Cycles of R-CHOP+ XRT
« 4 Cycles of R-CHOP (bulk <7.5 cm, age-adjusted IP1=0)
« PET-guided 4-6 cycles R-CHOP with or without XRT

« 6 Cycles R-CHOP considered standard of care
« New regimens to be considered in clinical trials
« High CNS risk: role of systemic prophylaxis unclear

| |
r r y y
-5% -95% -85% ~15%
t t ¥ ¥
Primary Refractory Complete Response Primary Refractory
Persistent disease or progression Determined by PET-CT and dinical assessment Persistent disease or progression
within 6 mo Clinical monitoring every 3 mo for 2 yr, then every 6-12 mo within 6 mo
T T
5-10% 20-25%
Limited-Stage Relap Ads d-Stage Relap
t b
Relapsed or Refractory Disease
Repeat biopsy recommended and
staging as outlined above
r I 1
-50% ASCT Eligible -50% Not Candidates for ASCT
l Platinum-Based Salvage Therapy Second-Line Therapy Available Options for
T T ASCT-Ineligible Patients
! 1 ' « Immunochemotherapy
-50% Response -50% Refractory ‘ + CAR T-cell therapy
v g « Polatuzumab vedotin + BR
' « Selinexor
‘ « Tafasitamab-lenalidomide
s « Investigational agent
A or regimen
-50% Response -50% Relapse No ASCT A « Allogeneic stem-cell trans.
soaot plantation
‘ l Th"d'::"l el Thenpy « Best supportive care
-25-35% of ASCT-Eligible After ASCT (including XRT)

Patients Are Cured

1L treatment

Strategy ~ Combined modality Abbreviated chemo PET-adapted Standard chemo
::-:Iflls SWOG 500143 GLA FLYER'? LYSA/GOFLAMS ~ SWOG 51001 LYSA LNHO9-IB™® DHSNHL MiNT?
Phase Il single arm Phase Il RCT 02-03" Phll Ph Il RCT Ph Il RCT
n=60 n=592 Ph Il RCT n=132 n=650 n=824
| | T | !
Population Age=18 Age 18-60 Age 18-75 Age>18 Age 18-80 Age18-60yrs
smiPl =1 aalPl O Bulk =7cm ECOG 0-2 DLBCL/G3BFL Stage HIV: 72%
Bulk =10cm Bulk =7.5cm not permitted Bulk =10cm aalPl O -1 2alPl 0-1
permitted not permitted not permitted Bulk =10cm Bulk permitted:
(for stage | only) permitted =5, 7 or 10cm
(per institution)
l | l !
Treatment RCHOP x3 RCHOP xé&* RCHOP14 x4 then RCHOP x3 then RCHOP x&* CHOP-like x6*
+ RT 40-46Gy vs PET-neg: RT* vs nil. PET-neg: vs Vs
RCHOP x4 + 2R PET-pos or RCHOP x1 R-CHOP %2 then R-CHOP-like x&
adverse features: PET-pos: RT +  PET-neg: RCHOP Bulk received
RCHOP14 x6 + RIT %2 RT 30-40Gy
RT* PET-pos: RCHOP
| 4 |
1
Newly diagnosed LS-DLBCL
(stage I-1l & <10cm bulk)
Non-PET-adapted PET-adapted
therapy therapy
smiPl 0 « | R-CHOP =3
PET-negative PET-positive
R-CHOP x4 R-CHOP x3 s
+/-9R +RT R-CHOP xé R-CHOP x1 or
- R-CHOP x3 +/- RT
Treatment May be May be Limited data Optimal therapy in
considerations preferable for preferable for available in PET-positive
patients with patients with patients with patients remains
poor tolerance higher risk high-risk unclear
to systemic disease disease, eg.
therapy e.g. smiPl 3-4; smiPl 3-4
consider PET-
adap;e_ggp smlPl: stage modified International Prognostic Index
[P R: rituximab

RT: radiotherapy

Sehn L, Salles G. N Engl J Med 2021;384:842-58
Hawkes EA, et al. Blood 2022;139:822-34
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Phase Ill FLYER
g 1L treatment

18 to 60 yearsaalPE 0O, no Phase Ill LYSA/GOELAMS
bulky disease n=334

6 Xx R-CHOP21 vs 4 x R- Non-bulkylimited stage
CHOP21 +2 xR 4-6 x R-CHOP14 +/- RT 40 Gy

@—» PD - off study A 100 EES

B L
—_
) | S—
[ PR~ R-CHOP-14 x 2 > 40 Gy IFRT £ o0l o e
>
=
< 604
3-years progression-free survival difference: 3% =2
Lower limit of 95% CI: 0%:-5-5% — non-inferiority e
e Six cycles of R-CHOP (n-205) S 40 4
104 — Four cycles of R-CHOP plus twa cycles of rituximab (n=293) g
0 o . : ( R-CHOP-14x 4 |>| PET/CT | £ 5
3 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150 = =
Number at risk =
(number censored) w
Six cycles 284 274 245 222 197 165 125 99 77 59 47 37 15 4 0O 0 -
@) (B (26) (19 @4) G2) 39) 24 @) (1) (1) (9 @) (1) @ T T T T T T
Four cycles 286 274 244 215 186 163 124 105 89 71 53 36 18 3 0
@ @ G0 (20 (25 @2 G4 (18) (16) (18) (1) 23) (1) (15) 3} 0 20 40 60 80 100
i Time in months

- Number at risk

1001,

90 | @ Group: R-CHOP

20 . i 159 142 106 84 39 16

Group: R-CHOP + RT

= ] LI sm-IPl >0 — R-CHOP-14 x 2 I 160 145 113 83 37 20

Eventfree sundval {5%)

50
407 40 Gy IFRT
= B 0Ss
s 100 A
10 o
P-4
3
L = g0
0 10 20 30 40 50 60 70 8 90 100 10 120 130 140 150 >
Number at risk =
(number censored) =2
Sexcycles 265 255 230 207 185 153 116 93 72 55 44 3 13 4 0O E 60 1
3 B @5 (19 1) 32) 36) (22) 1) (16) (10) (8) (21) (9 4 >
Four cycles 265 253 226 198 172 151 115 98 83 66 S5 33 16 2 O = 40
M @ @) @) @ @0 32 (16) (15 (1N 1) @) 1) (4) @ = 7
<
>
C > 20 4
100 S
%0 e L 0
80- T T T T T T
0 0 20 40 60 80 100

Time in months
Number at risk

Group: R-CHOP

159 148 112 88 42 18
. Group: R-CHOP + RT
’z' 160 146 116 86 38 21

T T T T T T 1
© 10 20 30 40 S0 60 70 80 90 100 110 120 130 140 150

Time since randomisation (months)

Number at rizk
(number censored)
Six cycles 200 280 253 231 206 174 134 107 82 &5 50 40 17 4 O
@) 8) (26) (20) (5) G2) (40) 26) 24) (1) (12) (0) (2) (13) (& Lamy T, et al. Blood 2018;131:174-81
Four cycles 200 280 250 222 193 136 12 2 73 61 37 20 4 0

@ @ GO (20 @6 @2) G4 @) (18) (19 (A1) Q4 (17) (16) (4) PeI’Sky DO. Blood 2018,131155-6
Poeschel V, et al. Lancet 2019,394:2271-81
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NordicLymphoma Group (registry)

n=1170

6 x R-CHOP21 vs 8 x R-CHOP21

GOYA trial
n=722

6 X R-CHOP21 + 2 xR vs

8 X R-CHOP21

Survival probability

R-CHOP21

1.00 1 R-CHOP21 cycles == 6 =—38 a) PFS
08 -
0.75 A
()
'8
& 06+
4
0.50 3
4 04+
@
— CHOPB
02+ — CHoP8
0.25 - + Censored
HR=0.82; 95% C: 0.69, 1.23
00 T | T
0 2 4
0 - Time (years)
T T T | - Number of patients at risk
0 2 4 6 8 CHOP8 526 345 171
Years since diagnosis CHOPG 166 7 &
Number at risk
@ 641013 818 489 250 70
°
3 84 157 120 70 34 17
0 2 4 6 8

Years since diagnosis

Wasterlid T, et al. Ann Oncol 2018;29:1882-3

Sehn L, et al. ASH 2018, abstract 783

084
0]
O 04+
0
z
3
m
[
— CHOPS
024 = CHoPs
+ Censored
HR=0.85, 95% CL. 0.46, 0.91
| 00— T T T
B 0 2 4 [}
Time (years)
Number of patients a isk
CHOPS 528 418 263 2
CHOPE 188 135 n 5
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PETAL trial
n =544 (DLBCL)
IPET negative patients: 2xR vs no R
following 6 x R-CHOP

Event-free survival in the DLBCL subgroup Overall survival in the DLBCL subgroup
Wit Number of Subjects at Risk and 5% Hal-Wolner Bands Wit Number of Subjects at Risk and 55% Mol Weliner Bands

M1 017 (9% C1 040130, Pe0 9140

N | s
s s S S ——, T T T T T
Iterim PET 1 2 3 i H 6 7 ] Inteei PET 1 H 3 4 5 6 7 8
Evontdron survival (years) Overall survival (yoars)
GXRCHOP m2 v ¢ w w0 o M GXRCHOP 2 w1 ™ m Ww ® »
BXRCHOP+2xR ® 0 0 0 L] " 0 GXRCHOP+2xR ®0 v w W o »

Huttmann A, et al. Ann Hematol 2019;98:897-907
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—— R-CHOP
N 804
Induction phase . Z
11 weeks £ 3
& » & > £ 60 e
- v L4 € 2
g [
I 40 HR for event g 404 HR for progression
g 056 (95% C1 0-38-0-83) @ 048 (95% 01 0-30-076)
p=00035 g p=0:0015
20 T 204
‘ ‘ ‘ l [ T T T T T 1 o T T T T T 1
o 12 24 16 48 60 72 0 12 24 36 48 60 72
Months since randomisation Maonths since randomisation
Number at risk
R-ACVBP 196 164 143 102 57 n 1 156 175 153 107 (] 24 1
-:m R-CHOP 183 136 103 78 49 1 0 183 147 114 85 55 13 0
C D
100 100
“ m.ﬁﬁ\w‘:
)
z £
; 60 E 60
£ 2
o 4 40 HR for rela S 40+ HR far death
P L ] 039 (95% C10.21-0.72) é 0-44 (95% C10-28-0-81)
Induction phase Consolidation phase - p=00019 . p=00071
12 weeks 13 weeks
12 24 36 48 60 72 12 24 6 48 60 72
s . - - Months since complete response Months since randomisation
| s, first line; age-
y y R-ACVEP 163 149 130 85 44 14 196 184 161 115 67 25 1
R-CHOP 152 12 94 74 41 7 183 169 136 100 64 16 o
ternational tic ind =1 (
. C D
termediate 3
=
: 3
@ é. 0.6 E E 0.6 4
2= 235
ey Dm
L] Y 1 — R-ALVBP =0 — R-ACYBP
S© 04 — — ReHOP Log-rank P= 8350 S g4 ——neHoe Log-rank P= 3340
(] B & L a
0 — et
@ o
= 0.2 No.of Pstients  Event Censored  Median Survival (95% C1) 0.2 No. of Patients  Event Cansored  Median Survaal (35% C1)
L N H O 3 - 2 B E R-ACVBP ® 2% (100  78.3% (38) NANA, NA} A-ACVEP 46 13% (6) B7% 140/ NA (VA NA|
o R-CHOP 5 % BO% (44) NANA; NA) A-CHOP 55 3% 927% (51} NA (NA; NAI
0 12 2 36 48 60 72 0 12 24 36 48 60 72
T Time (months) i Time (months)
R-ACVBP k- 3 2 " L] L] R-ACVBP a 36 » 1% 7 0
R-CHOP L] » % 19 3 0 R-CHOP < @ £ il 3 0
E 1.0 F
®
>
LS -
= «©
D= L 2=
B e
2 £ 01 Eg 0.6
£3 32
Z . . & = R-ACVBP =0 = R-ACVBP
Récher C, et al. Lancet 2011,;378:1858-67 58 oaf ——rawr Log rank Pa 0074 €2 04| ——nowr Log-rank P 0067
» a
H H . . 0 — =Y
. : - @ S
MOIma T' et al J Clm OnCO| 2014’32 3996 4003 > o024 No.of Patients  Event Censorad  Median Survival {95% CI) 0.2 No. of Pationts  Event Consorsd  Median Survival (5% C1}
o R-ACVBP 6 S8% (61 902% 155) NA (NA; NA A-ACVBP 81 33%(2)  967% (58] NANA; NA
a R-CHOP 12 209%(200  00% 47 NA {€5.9; NA) A-CHOP ) 194%013)  B06% [54) NA{NA; NA
0 12 24 3% a8 60 72 0 12 24 36 48 60 72
Mo st sk Time (months) - Time {months)
R-ACVEP s 53 3 ” L] 0 R-ACvBP = 5 £ "% L] 0
R-CHOP L 43 32 2 5 0 R-CHOP L) 52 k) n 7 0
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1L treatment: COO’

Tailored therapy in
GCB?

Subjects

Less focus compared
to ABC:

- Better outcome
- Marked heterogeneity

- Tazemetostat (LYSA
trial EPZ-6438)

Response evolution during study

51PR2 8% P 5 5 8 B S RS S S S S e e e Ve S
2

PPV 5 = o g el

TNFRSF14

PI3K-i == ( pi3K ) = |T_
12% @ BCL6-i

i) @D PO ED

Cell growth and Proliferation
Energy metabolism

Genetic lesions: +gain-of—function, x loss-of-function, x chromosomal translocation

GCBUEZH2 WT cs A 1
ABCIEZH2 WT c8 A E‘
T_Rich JEZH2 WT cs A ‘
NA csh |
GCBIEZH2 WT s A |
— |
p— T
el
—
—
-y
—
— |
GCBIEZH2 WT I_cal A
coaezizmur | Ik
ccomncrer |
o |
........ - ———— ——
o 1 2 3 5 6 7 8 8 10 11 12 13 14 15 16 17 18 18 20 21 2

Months
[ 4c0mg [ soomg [ 800mg v Death A CMRICR @ PMRPR [l Relapse

Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19
Sarkozy C, et al. Clin Cancer Res 2020;26:3145-53
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Antigen

Targeted treatment
iIn ABC?

_§ BTK-i

More focus compared e 10 e Y | Wi
. o N, R 1
to ABC: " . — }(‘G‘{‘Cc'\@,i
= | Enzastaurin 30%
- Poor outcome ( —
- Less heterogeneity
@ f— PI3K-i
- Targeting NF-KB o JAK/STAT
. Bortezomib Interferon
- Targeting BCR « b AKT 1 p38/MAPK
signaling |
- Immunomodulatory — y— P alcor
@ '_ Temsirolimus 259, Rls _—

agents

Genetic lesions: + gain-of-function, P loss-of-function, P& chromosomal translocation

Pasqualucci L, Dalla-Favera R. Blood 2018:131:2307-19
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Therapy DLBCL Subtype Better comparedto R-
CHOP?

R-CHPbortezomib
ObinutuzumabCHOP
R-CHORDbrutinib

R-CHORenalidomide

R-CHORenalidomide
(Phase?)

Rituximabmaintenance

Lenalidomide
maintenance

All
NonGCB

ABC
All

All

All

No
<60year?

REMoDiB, 2019
GOYA, 2017
PHOENIX, 2019

MCD and N1 subtypes?

No

? Yes

No

Elderlypatients

ROBUST, 2021
ECOGACRIN E1412, 2021

USiInterstudyGroup,
2006

REMARQCO017

Davies A, et al. Lancet Oncol 2019;20;649-62

Vitolo U, et al. J Clin Oncol 2017;35:3529-37

Younes A, et al. J Clin Oncol 2019;37:1285-95
Nowakowski GS, et al. J Clin Oncol 2021;39:1317-28
Nowakowski GS, et al. J Clin Oncol 2021;39:1329-38
Habermann TM, et al. J Clin Oncol 2006;24:3121-7
Thieblemont C, et al. J Clin Oncol 2017;35:2473-81
Wilson WH, et al. Cancer Cell 2021;39:1643-53
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Polatuzumab Structure Po(l;-R-CTP (N-E‘Hgl;

- il . 3 Total 2. 2. Hazard 95% Wald Pola-R-CHP R-CHOP
AIECDISb monccional antboey Progression-free Survival (Estimate at 2 Years) Baseline Risk Factors N o e o ‘Raw Rae o Bottor
MAE HR for progression, relapse, or death, 0.73; 95% Cl, 0.57-0.95; P=0.02 hasgee g n mome g geers [

>60 608 300 779 308 695 07 0-5 to 0-9) ——
Polatuzumab 100 Sex =
- Male 473 239 759 234 659 07 (050 ——
B-cell receptor 76.7% Female S T S ) ~—J—|
--------------------------- S External MMAE release i . 70. ECOGRE
2 e £ 5 (95% C1, 72.7-80.3) 2%, F TR Pu gy ow]
; 2 (95% C1, 65.8-74.6)
; P12 793 167 785 10 1018) h—
; K4 Pi3s - S A S T 3444 »—d
co7sal_| @coran 604 Bulky disease
% Absent 494 247 827 247 707 06 }0'4”0'8; ——
/ % Prasent 385 193 690 192 697 10 (07 to 1'5) p—
Endcsome Lysosome 8 404 Wﬂ'" Unlec Siates, 603 302 786 01 720 08 (061011) —E-
< ; 81 T 79 656 X E —a—t
3 gmm 116 57 13% 59 673 33 %213 —a

D & AT 4 E 20+ ?‘m' stoge P =

| ‘0 ‘. W 88 % e 2 w1 on 18.?:3}:? —

| i 0 Sore 300 146 189 154 756 08 L

I plarcesray Pola-R-CHP RCHOP E IR

No. of extranodal sites
01 453 227 802 228 745 08 (05t011) —
a26 213 730 213 658 07 igsm,o, ]
Cell-cf-origin
Undiassifiod % 44 750 o 02 18 a9 e
Unknown 211 110 738 101 643 07 101- —
Adverse Events Double expressor by IHC
DEL 200 139 755 151 631 06 0-4 to 1-0) —
Non DEL a3 223 717 215 757 09 (061013] —a—
754 Unknown 151 78 760 73 698 08 {Mb,{, —p—f—y
_— TR -
Pola-R-CHP RCHOP Yoy 45 26 690 19 889 38 (08l176) e
No 620 305 768 315 703 07 ﬁbl'll; +——
o Any gude- Any grade ll Unknown 214 109 785 105 664 06 0 11] e
° & Grade3 or 4 MMl || Grade 3 or 4 I o
2
g
e
o
@
80
@
.|
S
o
7]
o
Peripheral Nausea Neutropenia Diarrhea Anemia

Sawalha Y, Maddocks K. Onco Targets Ther 2020;13:5123-33
Tilly H, et al. N Engl J Med 2022;386:351-63
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1L treatment PTLLC

w No consensus/uniform guidelines on RIS:

STOP antimetabolites
Reduce CNI dose

Continue or increase steroids

w 1-4 weeksC response rates: 0>50%

Treatment Overall response

rate (CR)

Pennsylvania

Baltimore

RISonly 45% (37%)
Sequential 6% (0%)
therapy (RIS
IFN' ¢ chemo

Organ

dependent

Kidney: dialysis rescue

HSC: less efficacy
Heart: risk sudden death

Swinnen LJ, et al. Transplantation 2008;86:215-22
Reshef R, etal. Am J Transplant 2011;11:336-47
Zimmermann H, et al. Transplantation 2018;102:1914-23
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4 )
Sequential Treatment
(ST)

\_ _J
Rituximab | ﬂ
Rituximab I |
Rituximab Il |
Rituximab IV

Day 50
Day 72

Day 94

CHOP-21 + G-CSF |

CHOP-21 + G-CSF Il

CHOP-21 + G-CSF 1l

CHOP-21 + G-CSF IV

1L treatment PTLLC

(

— N

Risk Stratified Sequential
Treatment (RSST)

~

)y A

Rituximab | (day 1)
Rituximab Il (day 8)
Rituximab Il (day 15)
Rituximab IV (day 22)

CT staging:
complete
response?

No: high risk

Yes: low risk

R-CHOP-21 | (day 50)
R-CHOP-21 Il (day 72)
R-CHOP-21 Ill (day 94)
R-CHOP-21 IV (day 116)

PTLD1 tnial

Rituximab V (day 50)

Rituximab VI (day 72)

Rituximab VIl (day 94)
Rituximab VIII (day 116)

Trappe R, et al. Lancet Oncol 2012;13:196-206
Trappe RU, et al. J Clin Oncol 2017,35:536-43
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A 0 B 10 n 152 (SO I )
= 8 \\“-bl_l_“_‘ ™ A B
Y 8 100
= 2 i
2 e
$ 60 g 60
o a
2 s
g £ -
a 40 ; 40 4 Ee 80
2 c ~ =t + +—HHH
2 £ 5 -t L
= =4 — T T
a 20 g 204 [ —~
£ 8 ==t - -+ g
o -
: — — — e 607 § 57
0 20 40 60 80 100 120 0 20 40 60 80 100 120 o ;
Time From Best Response (months) Time From Start of Treatment (months) =1 ‘:-' i
No. at risk No. at risk o ) 1
m 66 a8 2 8 152 80 54 3 13 1 ﬁ — L +
= Il —H—t—
2 a0 o 40
C w0 c >
o e}
=
i
°©
80 [=1
o
S
F T 20 20
g @ mOS= 6.6 years
g
<!
‘_-E 40
s
3 T T T T T T T T T T
0 20 40 60 80 100 4] 20 40 60 80 100
2 Time from start of treatment (months) Time from start of treatment (months)
Numbers at Risk Numbers at Risk
EBV pos 67 35 25 14 7 1 EBVpos 67 37 27 15 7 1
0 20 40 60 80 100 120 EBV neg 77 42 29 17 4 EBV neg 77 47 34 19 4
Time From Start of Treatment (months)
No. at risk
152 87 81 34 n 1

Risk factors predictive for OS:

25%: CR at interim staging

IPl score

Response to rituximab at interim staging
Type of transplant

Trappe RU, et al. Am J Transplant 2015;15;1091-100
Trappe RU, et al. J Clin Oncol 2017,35:536-43
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b

Primary EBV
b EBV-associated PTLD with EBV-reactivation and non EBV-associated PTLD
PTLD
Immunosuppression reduction (IR)
Antiviral . }
treatment CD20-positive PTLD CD20-negative PTLD
+
IR N wait
for response to IR for response to IR
| Early lesion- ... Early Poly- DLBCL-type- ' Burkitt- pCNS Plasmocytoma-like- Plasmablastic- and
\ Vi lesion- || morphic PTLD PTLD | PTLD || /PTLD and Hodgkin-PTLD T-cell PTLD
B no CR Ann Arbor Ann Arbor An"' rbor Ann Arbor Ann Arbor Ann Arbor
stage | stage lI-IV anyjstage stage | stage II-IV any stage
VIG 4 courses Risk Stratified 4xR radio- 4# PAD
rituximab (R) plus therapy or
Sequential treatment (ST): HD-MEX ABVD
no CR no CR* or for + GCSF
4 courses rituximab (R) plasmo- 6-8 cycles CHOP-21
cytoma- (if t
surgical resection followed by 4 cycles of 4xR like response ek
/ radiotherapy CHOP-21 + GCSF plus PTLD: but no CR
4 courses in fixed sequence™ WBRT" e after 4
. % - . cycles:
Ftudmaty +/- 4 additional surgu.:al additional
courses R resection cycles)

Zimmermann H, Trappe R. Hematology Am Soc Hematol Educ Program 2013;2013:95-102
Trappe RU, et al. J Clin Oncol 2017;35;536-43



100 — Classical DLBCL (n=236)

—— MYC+/BCL2+ (n=55)
— DHL(1-14) 1L treatment HGBL
80 -
< 6
0- : '
2
o
=
w
e d
o 40
20+
p<0-001 (classical DLBCL vs DHL) Source Focus Patients, No. Treatment, No. PFS/EFS 0s
=0-014 (classical vs MYC+/BCL2+)
0 T T T Johnson 201215 DHL 14 R-CHOP: 14 PFS: 18% at 5y 0S: 27% at5y
0 3 5 8
Time (years) Johnson 200919 DHL 54 R-CHOP: 11 N/A Median 0S: 1.4y
Petrich 201446 DHL 311 R-CHOP: 100 Median PFS: 7.8 mo N/A
R-EPOCH: 64 Median PFS: 21.6 mo N/A
Oki 201451 DHL 129 R-CHOP: 57 EFS: 20% at 5y 0S:22% at5Sy
R-EPOCH: 28 N/A N/A
Johnson 201215 DEL 55 R-CHOP: 55 PFS: 32% at 5y 0S:36% at5y
Green 201243 DEL 54 R-CHOP: 54 PFS: 39% at 3y 0S:43% at3y
Hu 201344 DEL 157 R-CHOP: 157 PFS: 27% at 5y 0S:30% at5y

Johnson NA, et al. J Clin Oncol 2012;30:3452-9
Sarkozy C, et al. Lancet Oncol 2015;16:e555-67
Riedell PA, Smith SM. Cancer 2018;124:4622-32
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* Pre-phase for patients with impaired organ function,
*
HGBL, NOS decreased performance status, or high risk of tumor lysis

+ Burkitt-like variant 1 Aggressive supportive care: geriatric assessment,

- Blastoid variant \ antibiotic/antiviral prophylaxis, growth factor, weekly
« Molecular HGBL (?) clinical assessments

S

» Abbreviated R-CHOP
« FLYER strategy (4 cycles)

+ 51001 strategy (incl. iPET = :
+RT in case of PR) Predictive molecular biomarkers?

« LYSA strategy (incl. iPET) » Clinical trial if available
age <60 orlly/ \
v

» R-CODOX-M/IVAC » DA-EPOCH-R » R-CHOP
(4 cycles) (6 cycles) (6 cycles)

» R-mini-CHOP
(6 cycles)
p» clinical trial if available
- selective IT prophylaxis

« strongly preferred if « not with parenchymal § « not with CNS involvement

CNS is involved
- modified schedule
- 6 doses of rituximab

CNS involvement « CNS prophylaxis using
« IT prophylaxis in systemic HDMTX (favored)
cycles 1 through 4 orlT

Olzewski AJ, et al. Blood 2022;140:943-54



p |\

LEUVEN

DA-EPOCHR

1L treatment

R~CHOP

B
100 100
§; 80 & 80
£ 60 ] 60
>
¢ £
2
g 40 Z 4
= o
E’ 204 48-month event-free survival 3 20 48-month overall survival
L 71-0% (95% C1 56.5-81-4) 767% (95% C1 62-6-86.1)
0 T T T T T 0 T T T T T
0 20 40 60 80 0 20 40 60 80
Number atrisk 53 38 35 8 2 53 40 39 8 2
C D
100 — Double-hit 100
~ — Single-hit
% 80 i‘f 80
= [l
; 60 E 60
g 404 48-month event-free survival 2 40 48-month overall survival
T — 73-4%(95% C150-1-87-1) G — 82:0% (95% (158-8-92-8)
§ 204 — 627%(95%C137:2-802) & 204 — 632%(95%(138.0-804)
o log-rank p=0-40 log-rank p=0-12
0 T T T T 0 T T 1 T T
20 40 60 80 0 20 40 60 80
Number at risk
Double-hit 24 16 16 5 1 24 18 18 5 1
Single-hit 19 13 1 3 1 19 13 12 3 1
E F

— Negative interim **F-FDG PET negative
—— Positive interim **F-FDG PET positive

£ 804 & =

3 . <

= o

5 60 E

g 40 48-month event-free survival =3 40 48-month overall survival

R0 — 87:4% (95% (158-1-96.7) § — 87:5%(95% (158-6-967)

§ 204 — 64:5%(95% (1452-78.5) & 204 — 742%(95%C1550-86-2)

= log-rank p=0-057 log-rank p=0-23

0 T T T T T O T T T T T
0 20 40 60 80 0 20 40 60 80
ik st ek Time since treatment initiation (months) Time since treatment initiation (months)
Negative scan 17 15 13 3 0 17 15 14 3 0
Positive scan 31 21 20 4 2 31 23 23 4 2

Phase Il
NCT01092182

Cumulative percentage

Cumulstive percentage

B
100+ 100
Overall survival Disease-free survival from CMR

754 751
&
g
g
S

50 ]
2
2
]
£

25 © 28

arg !b ] [
1 o 1
] T T 1 0 T T 1
o -3 12 18 menihs 24 a B 12 18 manths 24
A i A Tk
100
Event-free survival

75

m_

254 Figure 2. Survival analyses. (&) Overall survival (0S; time from registration to
death, n=82); |B) diseasefree survival [DFS; time from achievement of first
complete metabolic response [CMR] on protocol until relapse of desth

N whichever cornes first, neBa); (C) event-free survival (EFS; defined as the time
p—=_2 : T . from registration to lack of CMR on end of treatment [EOT] pesitron emission
a 8 12 18 monhs 24 tomography [PET|-computer tomography (CT] scan, relapse or death, n=g82) of
P MYC+ LECL patients.
) n 5 o 30

Phase Il
HOVON 130

Dunleavy K, et al. Lancet Hematol 2018;5:e609-17
Chamuleau ME, et al. Haematologica 2020;105;2805-12
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R-CHOP ¥enetoclax

A B
CAVALLI
0.7 0.9 4
208 g 081
= 0.7 4 = 0.7+
= =
S 04 S 06
E 0.5 4 E 0.5 4
= 0.4 o T 0.4 -
2 0.3 - HR = 0.61 {¥5% CI, 0.43-0.87) 2 0.3 - HR = 0.55 (5% CI, 0.34-0.8%)
= b Y
(= (=
024 — cova 024 — gova
0.1 4 — CAWALLI 0.1 4 — CAVALLI
i] T T T T a T T T T
L1 345 730 1095 1440 o 345 730 1095 1450
Time {days) Time (days)
Ma. af patients at risk Mo of patients at risk
—_— 208 161 144 g i} —_— 10 &2 T4 5 i}
— Gid 402 m 105 3 —_— 15 103 85 25 2
Cc D
1.0 4
0.7
= 0.8 +
E 074 =0
=
S 0s £ o
i i
£ 05 50
E 04 1 o
S 0.3 | HR =077 95X CI, 0.39-1.50 % 03 ] HR =077 35% CI, 0.45-1.29)
= 024 —cova =024 gova
0.1 9 — CAWALLI 0.1 4 — CAVALLI
u] T T T T 0 T T T T
0 345 730 1095 1440 o 365 T30 1095 1460
Time (days) Time (days)
Ma_ of patients at risk Mo of patients at risk
_— 75 58 53 3 a -_— B0 &1 54 3 0
—_ 157 1% b 44 15 —_ 12 83 -2 21 1

Figure 1. Investigator-assessed PFS in CAVALLI ws GOYA P 2 to 5. Kaplan-Meier cunes for the overall population () and the Bd-2 IHC* (B], Bcl-2 IHC - {C), and DEL [O)
subgrougs. The following covariates were adjusted: age, sex, ECOG PS, bone marrces invoheernent, [Pl (high vs nonhigh), bulky disease [=7.5 o), disease stage {IV vs -1, LOH,
and CO0.

Morschhauser F, et al. Blood 2021;137:600-9
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Table 2 Factors Defining the CNS International Prognostic Index: R of
Multivariable Analysis
Factor Hazard Ratio 95% CI P
Kidney andfor adrenal glands involved 28 130568 006
Age > B0 years 25 1345 .0
LOH = normal 24 13t045 006
ECOG PS5 = 1 2.2 13039 006
Stage lI/IV disease 20 10t 38 038
Extranodal involvement = 1 1.0 05t0 1.8 835

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance
status; LDH, lactate dehydrogenase.

Table 1. Risk stratification for secondary CNS involvement in non-
Hodgkin lymphoma integrating histologic, clinical, and molecular

factors
Histologic
subtype-specific Approximate
Histologic subtype risk factors CNS relapse risk
DLECL CNS-IP| = 4° 10% at 2 y
or involvement of breast,'” Varies by site

HGBL with MYC and
BCL2 andfor BCL&
rearrangements®

MCL

PTCL (PTCL-NOS,
AITL, ALCL)

ALK® ALCL

testis,'® uterus,®
epidural, 22! kidney/
adrenals®1®
MYC/BCL2 DE DLBCL,
particularly if ABC subtype™
CD5* DLBCL*™
Intravascular large B-cell
lymphoma®*
IgM-secreting DLBCL™®

Blastoid histology or Ki-67
= 0%~

=1 extranodal site, skin or
gastrointestinal
involvement™®

>1 extranodal site®

10% at 2 y (15% if
ABC COO)

127% at2y

25% at3y

41% cumulative
incidence (7 of 17)
13% at3y

254% at 2y

~10% at 2y

1-y 15%

CNSprophylaxis

Proportion

MNo. Singular year:
8 of factors ~ 2-year rate
Oin=235  0.0%
1in=767) 0.8%
2in=516)  2.4%
. 3in=380) 4T%
4{n=188)  7.4%
'
| 5in = 62) 15.0%
5 3
; Bin=13)  325%
T Li Li T T T L] L] L
10 20 30 40 50 60 70 BO a0 100
Time to Relapse (months)
0.30 <
DSHNHL
0.25 - 0-1 (n = 1,002
23 (n=898)
0.20 - 46 (n=283)
0.15 <
4-6 == DSHNHL; == BCCA)
| BCCA
0.10 <
0-1 (n=463)
0.05 - 2-3 [~ DSHNHL; BCCA) 23 In =894
46 (n=344)
{'_"_Ljﬁ DSHNHL; = BCCA)
I | | T | | | I I
i 1 2 3 4 5 [ 7 B 9

Time to Relapse (years)

Schmitz N, et al. J Clin Oncol 201;34:3150-6
Chin CK, Cheah CY. Blood 2017;130:867-74
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Clinical factors: CNS-IPI Biological factors: COO

PR A A PN

[ TG AR

Low Intermediate High GCB ’,‘_“' UNCL/ABC

AT T0 b LTy S e

; ‘h'l ‘-.‘._li', b S it ‘1"1‘,“’1“
GCB UNCL ABC | )
i 3

CNS-IPI-C Breast

(primary) \
High risk S By )

2 risk factors

Intermediate risk
1 risk factor

Low risk
0 risk factors

(high CNS-IPI and ABC/UNCL COO) f "\ Kidney and/or

(high CNS-IPI or ABC/UNCL COO)
Adrenal gland

48.2% Goya population 43.7% Goya population 8% Goya population
Uterine
(not ovarian)
0.30 - 3 i U ul> Testicula
cular
Eol ——— KEY POINT Wy
0.25 - — G High CNS-IPI score and
Intern:\edlate wsl ABC/unclassified COO
— Low risk subtypes were independent
0.20 -+ risk factors for CNS relapse
5 in DLBCL.
g 0.15 (NS AR ERRY - L | DS T 4 [ T R W M S || SN (S (1 B | L J
S 15.2%
- s N
219~ KEY POINT
Combining CNS-IPI score
0.05 4 and COO improved
identification of DLBCL
patients with different CNS
0.0 1 relapse risks.
0 6 12 18 24 30 36 42 48 S )

Time (months)

BCL2/MYC dual-expression status did not
impact CNS relapse risk S anova M, o o, Blood 2019:133:916.76
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Prophylacticstrategies

w StandalonelTchemotherapy(MTX, AraC,steroidg: not recommended
anymorebasedon asystematiaeview

Newly diagnosed
systemic DLBCL

CNS disease risk assessment to include:
o Full staging with PET-CT
o CNS imaging (MRI) +/- CSF examination if clinical
features of CNS disease or concern re. dural breach
o Calculate CNS-IPI

Higher-risk of CNS relapse:
o High (4-6) CNS-IPI
o 3 or more extranodal sites (irrespective of CNS-IP1)

w HD MTX It
¢ 2cyclesof MTX 3 gr/im2 e
¢ MTX 3 gr/m?2 ordayl15 (RCHOP21)-4 cycles

Fit for HD-MTX:
o Offer at least 2 cycles of 23g/m2 MTX given as Unfit for HD-MTX:
infusion over 2-4 hours o No systemic CNS prophylaxis

o Give as early as possible and consider o IT therapy can be considered (but lack
intercalating with R-CHOP-like therapy of evidence to support this approach)
o No additional IT therapy required

Savage KJ. Hematology Am Soc Hematol Educ Program 2017;2017:578-86
Chin CK, Cheah CY. Blood 2017;130:867-74

Eyre TA, et al. Haematologica 2020;105:1914-24

McKay P, et al. Br J Haematol 2020;190:708-14
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Prophylactic strategies

>

0.20 4

End of treatment HDMTX
Intercalated HDMTX

0.1 4

Cumulative incidence of CNS relapse

0 12 24 36 46 &0 72 84 9
Time since diagnosis (months)

108 120 132

Cumulative incidence of CNS relapse

0.20 4
End of treatment HDMTX
Intercalated HDMTX
0.1 4
04
0 12 24 36 48 60 72 84 96 108 120 132

Time since landmark (months)

Single-route central nervous system prophylaxis for aggressive non-Hodgkin lymphomas:
real-world outcomes from 21 US academic institutions

(Tl WG LT ANESRIYS —— Study N, by mm

CNS-IPI score:

196 546 321
Switched route Intraven
due to toxicity: — N—;’i: ous Predicted baseline CNS relapse risk,
N=32 - weighted by CNS-IPI score: )
Foh'.oyved o Intrathecal Overall CNS relapse rate, after
toxicity only N=8%4 single-route prophylaxis:
CNS relapse after ) e
5.4% intrathecal 1. CNS relapse rates similar to CNS-IP| predictions, despite all
prophylaxis patients receiving prophylaxis
L P=0.40 2. PPx route did not significantly affect CNS relapse rate
3. Higher CNS relapse risk despite single-route PPx with:
FNS relapse after ® Testicular involvement
6.8% intravenous * Non-GCB subtype
prophylaxis ® Increased extranodal burden

Orellana VM, et al. Blood 2022;139:413-23
Wilson MR, et al. Blood 2022;139:2499-511
Eyre T, et al. Lancet Oncol 2022;23:e416-e426
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. High dose therapy and autologous stem
1.0 - c 5 .
: cell transplantation in first relapse
. 300 Patients
0.8+ DLBCL
S ]
e ]
E 0.6 4 Relapse Rate
I = \
. |
£ |
s 0.4 - :
Z _ 1.0 1 200 Cured with 100 Relapsed
‘_gf : R-CHOP Refractory
E 0.2 ] DLBCL
3 1 NRM 0.8 4
0‘0 -r rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1r 11
0 24 48 72 96 120 144  16¢ 0.6
Time after ASCT (months)
) 50 Transplant 30 Transplant
B 0.4 Ineligible Eligible
- i 0.2 \
< |
= ]
= 4
2 06 0.0
7 T ' ' ' ' ' ' 25 Respond to Salvage
. 0 2 48 72 % 120 o B Therapy and proceed
F 1 Time in Months e to ASCT
3 - DFS : : -
Ei 1 Figure 3. Duration of first complete remission and DFS after the
';E_ 0.2 1 ASCT for the entire series (n = 470).
D-U i rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr1r11 l
0 24 48 72 96 120 144 168
Time after ASCT (months) 10 Patients Cured
Figure 2. Overall outcome of the entire series (n = 470). (A) Relapse

rate and nonrelapse mortality. (B) DFS and OS.

Friedberg JW. Hematology Am Soc Hematol Educ Program 2011;2011:498-505
Mounier N, et al. Biol Blood Marrow Transplant 2012;18:788-93
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Survival Distribution Function -

Survival Distribution Function

1.00 4;

0.75

0.50

0.25 A

Prior rituximab: No (n = 241)
+ + + Censored prior rituximab: No
Prior rituximab: Yes (n = 147)
Censored prior rituximab: Yes

P <.0001

1.00

0.75

0.50

0.25

T T T T

1 2 <) 4
Progression-Free Survival (years)

Failure from diagnosis <12 months (n = 228)
+ + + Censored failure from diagnosis <12 months
Failure from diagnosis 212 months (n = 160)
Censored failure from diagnosis 212 months

P<.0001

Primary abstraction

(N=861)

MDACC CORAL

(n=191) SXEAHC)
(n=210)

Apply refractory
DLBCL search criteria

CORAL

MDACC

(n=165) (LYSARC)
(n=170)

Refractory
DLBCL in SCHOLAR-1
(N=636)

Search criteria for refractory DLBCL in SCHOLAR-1

Firstline 4x R-CHOP

PRorCR

PDor SD

Relapse
<12 months

1.0

0.9 <
2 08 o
0.7 4
0&6 =
= 05 -
04 4
0.3 4
0z 4
01 4
00

robabili

Event-Tree

0 12 24 36 48 60 72 B4 D6 108 120 132 144 155 168 180
Months from commencement of salvage therapy

Median
Events/™ (Months)
143178 71

251/306 6.1
101118 62

ty
EBE &
.é'

—— Ralapsed <12 mo post-ASCT

BpEPR
oW s
L1

=
B &
i

Event-free prababili
[=] =
ha -

(==
=
-

o 20 40 B0 BO 100 120 140 160 180
Months from commencement of salvage therapy
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Gisselbrecht C, et al. J Clin Oncol 2010;28:4184-90
Crump M, et al. Blood 2017;130:1800-8
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Salvage chemotherapy
(transplant ineligible)

0 12 24 36 48 60 72 84
Months

Months

Figure 2. Overall survival (0S) and progression-free survival (PFS) in
patients treated with R-GemOx.

Figure 3. Overall survival
phoma.

i

| subtype of lym-

g to

(B)

(A)
100 100
75 7%
50 50
25 25
0 0
0 12 24 36 48 0 12 24 36 48
Time [Months) Time (Moﬂths}
Number at risk Number at risk
196 46 22 16 8 196 86 48 34 24

Figure 2. Outcome of the population. (A) PFS; median: 5 months. (B) OS; median: 10 months.

Mounier N, et al. Haematologica 2013;98:1726-31
Cazelles C, et al, Leuk Lymphoma 2021,62:2161-8
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Sehn L, Salles G. N Engl J Med 2021;384:842-58




