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Current Standard Care
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Frequency of NHL Subtypes

N = 1403 Composite lymphomas (12%)

Small lymphocytic (6%)

Follicular (22%) Mantle cell (6%)

Peripheral T-cell (6%)

Marginal zone B-cell, MALT (5%)

Mediastinal large B-cell (2%)
Anaplastic large T/null cell (2%)
Lymphoblastic (2%)

Burkitt-like (2%)

Marginal zone B-cell, nodal (1%)
Lymphoplasmacytic (1%)

Burkitt’s (<1%)
Armitage JO, et al. J Clin Oncol. 1998. 3

Diffuse large
B-cell (31%)



Risk Factors: Stage llI-IV; Age > 60; PS >2; Elevated LDH; and Extranodal sites
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Biologic prognostic factors: determ
ABC vs

N Subgroup of Diffuse Large-B-Cell Lymphoma
ERERAE 0 g

GEP 0.25 0.50 1.00 2.00 4.00
Relative Level of Expression (X median value)

* Gene Expression Profiling cb1o

« Greenis relative under-
expression

« Red is relative over-
expression

ining the Cell of Origin in DLBCL
GCB

H% Ly B cell (GCB) FA! (CD10+ ERBCL6+
IRF4/MUM1-) F13E-GCB WEA! (CD10-. IRF4/MUM1+
BYBCL6-+ IRF4/MUM1-)

Hans Algorithm

More commonly used

GCB (42 cases)

+ Non-GC (27 cases)

+
- + o MUM1 <
Bl < GCB (22 cases)
Non-GC (61 cases)

Hans C P et al. Blood 2004

GCB subtype is associated with a favorable
outcome when treated with standard RCHOP

Science 2002 chemotherapy




Therapy of DLBCL



Treatment of DLBCL
EEBERE (1 £254F)

e 1993: CHORP is the standard of care
» Fisher et al

e 1997: Does rituximab add benefit to CHOP?

» 2 studies started:
GELA Coffier et al
E4494 Habermann et al

« 2001: Rituximab + CHOP is better than CHOP
alone (GELA Trial)



DLBCL: Current Standard of Care

* Front line: RCHOP-21 X6

e Special cases : REPOCH instead of RCHOP
»DH lymphoma



Therapy of DLBCL —%k 1577 :
Summary
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Chemotherapy With or Without Radiotherapy in
Limited-Stage Diffuse Aggressive NHL
(CHOP+ radiation )
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Log-rank two-sided F=.05 Log-rank two-sided P=.06

T 1 T | 1 1 T T T T T T T
8 10 12 14 16 8 10 12 14 16
Years Years
Time Interval Time Interval

Group 0-2 2-4 4-6 6-8 28-10 10-12  12-14 0-2 2-4 4-6 6-8 B-10 10-12  12-14 14-16

Obs 24/93 11/69 &/58 2150 2145 4736 222 211893 12 9w 1/50 2146 338 4527 o8

LD XRT 1079 689 5162 557 3/49 336 1123 - 1079 66D 4/63 6/58 50 3/40 1126 010

(# avents/# at risk) :
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RESTAGE AND REGISTER restaging
Am2

CR T CR

Probability
o
B

P'R Radotherapy 30 Gy
A PR
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Log-rank two-sided P=.06 Observation| XRT 30Gy

b
(]

6 8 10 12 14 16
Years
Time Interval
Group 0-2 2-4 4-6 6-8 8-10 10-12 1214 14-16
Obs 20093 672 4/61 050  0/46 0/38 1127 0/8

- LD XRT 10/79 3/69 3/83 058 1/5 0238 024 010
{# events/# at risk)

Horning et al: JCO 2004 X FrChemo +Radiotherapy; better local control,
Study conducted between 1984-1992 but no OS benefit for pts with CR




Treatment of Early-stage DLBCL

(pre R-CHOP)

ECOG trial
(Horning S et al)

SWOG trial

(Miller TP et al)

GELA trial
(Fillet G et al)

Stage | bulky and stage Il

e CHOP (6-8 cycles) followed by RT vs followed by
observation in CR patients

e At 10 years, DFS and TTP favored CHOP-RT, but disease
specific survival was 81% in both treatment arms

e Stage | and Il, non-bulky

e CHOP (3 cycles) plus RT vs CHOP (8 cycles)

e At 9 years, DFS and TTP favored CHOP-RT, with less toxicity,
but OS was similar

Elderly, IPI=0
e CHOP (4 cycles) plus RT vs CHOP
¢ No improvement in CR, 5-year EFS, or 5-year OS

Glick J et al. Proc Am Soc Clin Oncol. 1995:391.
Miller TP et al. N Engl J Med. 1998;339:21-26.
Horning S et al. Blood. 2001;98:724a. Abstract 3023.

Fillet G et al. Blood. 2002;100:92a. Abstract \/
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RICOVER 60 Sequential Cohorts
with bulky (>7.5 cm) or extranodal site

Any stage
Any IPI
Older than 60

> ¥ #RCHOP
kg
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Held et al, JCO 2014



Early-stage DLBCL: RCHOP+IFRT
SWO0G0014

* RCHOPx 3 cycles plus local XRT

» 55 F2ERCHOP EX&52 ?i%?ﬁiﬁ, BEE
IR 34T BT R B H HE BB R

/N




CHOP for Advanced-stage DLBCL: The Former
Standard (before RCHOP)

Patients Relapses 3-Year
at Risk or Deaths Estimate
S CHOP 225 114 41%
o) m-BACOD 223 109 46%
5 B ProMACE-CytaBOM | 233 115 46%
- 0 MACOP-B 218 119 41%
c P=0.35
© 80-
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Year after randomization

Percentage of Treatment Group

Patients 3-Year
at Risk Deaths Estimate
CHOP 225 88 54%
_ m-BACOD 223 93 52%
10 ProMACE-CytaBOM | 233 97 50%
0 MACOP-B 218 93 50%
80 P=10.90
60
407
20
0 T T T 1 I 1
0 2 4 6

Year after randomization

CHOP was as effective as second- and third-generation chemotherapy
regimens, with less toxicity

50% to 60% remained uncured

Fisher Rl et al. N Engl J Med. 1993;328:1002-1006.




GELA Phase lll Trial (LNH98-5):
CHOP +/- Rituximab (F]2 & B4i)

Study Design: To evaluate the efficacy of combining rituximab with
CHOP in previously untreated patients age 60-80 with DLBCL

e 1st endpoint: event-free survival (EFS)
e 2nd endpoints: OS, ORR and toxicity

Response (CR)

R

* Stratified by D

risk factors 0

(0-1 vs 2-3) M

Stage, PS, LDH I
E CHOP x 8 63%

D

Coiffier et al. N Engl J Med. 2002.

15



GELA LNH 98-5 Trial: 10 year Follow-up
OS in patients treated with CHOP and R-CHOP

Median OS
CHOP 3.5 years (95% CI: 2.2-5.5)
CHOP-R 8.4 years (95% CI: 5.4-not reached)
P < .0001)
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STRATA: BRAS_RAND=Arm A : CHOP
+ + + Censored BRAS_RAND=frm A : CHOP
BRAS_RAND=fArm B : CHOP + Rituximab
+ + + Censored BRAS_RAND=frm B : CHOP + Rituximab

Coiffier, B. et al. Blood 2010




ECOG 4494 Phase Ill Trial:
R-CHOP vs CHOP +/- mR

Stratified by IPI Stratified by IPI
(0-1 vs 2-4) CR/PR; Induction

R R Maintenance

ﬁ CHOP-R x 8 ﬁ Rituximab

D D (mR)

0 o q6émx2yr

M M

I |

y 4 Z

3 CHOP x 8 = Observation

D D

N=632 N=415

* 1° endpoint: TTF * 1° endpoint: TTF
« 2° endpoints: OS, ORR, toxicity « 2° endpoints: OS

Habermann et al. J Clin Oncol 2006



Four Arm Analysis: OS

R-CHOP CHOP

el ol el el el ol -
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0.2 p=0.312 p=0.065

0.0

0 1 2 3 4 5 0 1 pi 3 4 5
Years from Years from

Second randomization Second randomization

No benefit from Rituxan Maintenance in CHOP-R arm.

18
Habermann et al. J Clin Oncol 2006



DLBCL: RCHOP21 vs RCHOP14

— R-CHOP-14
— R-CHOP-21

75

50

Survival (%)

25

Hazard ratio=0-94, 95% Cl=0-76-1-17, p=0-5907
0

umber at risk
RCHOP21

R-CHOP-21 540 431

B

Survival (%)
(¥ ]
=}

Hazard ratio=0-90, 95% Cl=0-70-1-15, p=0-3763
3 4 Cunningham et al, The

A Years after randomisation
umber at risk Lancet 2013
195

R-CHOP-14 540 314

R-CHOP-21 187




Randomized Phase lll Clinical Trials:
CHOP vs R-CHOP in untreated patients with DLBCL

Trial Patients EFS p value (01 p value
Median F/U (%) (%)
Treatment

GELA (n=399) 60-80y

7 years All IPI
CHOP 25 p< .0001 36 p< .0004
R-CHOP 42 53
ECOG ( >60y
3 years All IPI ©
CHOP 39 p=.003 58 p=.05 >
R-CHOP 52 67

o
MinT (n=824) <60y %
3 years IPI: 0-1
CHOP-like 59 p< .0001 84 p< .0001 (-?
R-CHOP-like 79 93 (n'd
RICOVER 61-80y
ERVET All IPI
6xCHOP-14 47 p< .001 68 p=.003
6xR-CHOP-14 66 78
8xCHOP-14 52 66

8xR-CHOP-14 63 72 20




Failed Strategies to Improve on Standard
RCHOP in DLBCL

* Dosel/intensity

CHOP/RCHO + ASCT
Mega-R-CHOEP
RCHOP-14 x6

 R-CHOP => maintenance drug x

RCHOP => + enzastaurin
RCHOP => + everolimus
RCHOP =>% Lenalidomide

« R-CHOP + drug x
e R-CHOP +Bortezomib
G-CHOP vs R-CHOP
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DLBCL patients who recur post R-CHOP-21
do not do well

Failure from diagnosis <12 months
Failure from diagnosis >=12 months
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PFS (months)

Gisselbrecht C, et al. J Clin Oncol 2009; 27(15s):
Abstract 8509.



Relapsed/refractory DLBCL

Salvage

R-DHAP
or RICE

followed by
autologous stem cell transplantation
(ASCT)

DHAP: dexamethasone, cisplatin, and cytarabine
RICE: rituximab, ifosfamide, carboplatin, etoposide

24



Parma Trial: EFS and OS

215 pts relapsed NHL; treated with 2 courses of dexamethasone, cisplatin,
and cytarabine (DHAP).

109 pts who had a response to chemo were randomly assigned to receive 4
courses of chemotherapy plus radiotherapy (54 patients) or radiotherapy plus
intensive chemo and autologous bone marrow transplantation (55 patients)

EFS ]hb*“k - l 0S

MM L. = ABMT (N = 55)
l.
FT—evanes. DHAP (N = 54
ﬁ_L.._...._ﬁ_E......... )

ABMT (N = 55)
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Overall Survival (%)

“TTIDHAP (N = 54)

30 45 60 75 { 30 45 60 75

Months after Randomization Months after Bandomization

ABMT conditional chemo: carmustine, etoposide, cytarabine,
cyclophosphamide, and mesna (BEAC)

Philip et al. N Engl J Med. 1995;333:1540-1545.



Phase 3 trials evaluating salvage regimens in
relapsed/refractory DLBCL

Study 1st Author | n Regimen % % EFS 0S
ORR | ASCT | (3-4yrs) | (3-4yrs)
Gisselbrecht R-DHAPvs 63% 54% 35%
R-ICE

64 50 26

R-DHAP vs 49 26
R-GDP

52 26

Coral study C. Gisselbrecht , et al. J Clin Oncol. 2010 Sep 20;28(27):4184-90

GDP: gemcitabine, dexamethasone, and cisplatin
* both the CORAL and NCIC-CTG trials did not demonstrate a benefit for the use of
maintenance rituximab after ASCT.
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Myc+/Bcl2+ Expressing DLBC

« BCL2+/MYC+ most
common

* poor prognosis i
- Can also have “triple ranslocalion | c+/BCL+ High
L) Cytogenetic protein expression
hlt Double hit
MYC
¢ Recommend CNS translocation

prophylaxis

QETH CREEH
B’f’f ;gﬁ'—ﬁlzﬂl_’l 2& fﬁ%ﬁ% %‘ég gé?m Eﬁg Rosenthal & Younes, Blood Rev 2016
DLBCL 5t HGB-NOS (4}7F DLBCL #1

BL 2 [8]) #FR A “WNEITH” HKER Relationship among cell of origin in DLBCL in
(B EX=mMmBEH, NN “=F terms of MYC/ BCL2 protein expression and
FT3” WER) genetic translocations

HREZHRAE R L B AR ER

29
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R-CHOP and MYC rearranged DLBCL
Poor prognosis

EFS

35 (14%) with MYC
YT mal, I = 200 rearrangemen ts

MY, (= 2E)
19 also had t(14;18)

3 also had BCL6

7 “triple hit”
Therefore most
“MYC+” are “double”
or “triple” hit

Follow-Up [years)

Barrans et al, JCO 2010



Double-protein-expression lymphoma has an
intermediate outcome between DHL and classical
DLBCL

uu —— (lassical DLBCL (n=236)

| —— MYC+/BCL2+ (n=55)

_'llt —— DHL (n=14)
a0
ﬁ ]—L‘*‘L,

double-protein-expression

m
=
=
=
n
m
=
)

|-—.|—_|__.

p<0-001 {classical DLBCL vs DHL)
p=0-014 (classical ws MYC+/BCL2+)

&
a

[ime (years)

increased risk of CNS involvement

prophylaxis is recommended
Sarkozy C and Coiffier B, Lancet Oncol. 2015



DA-R-EPOCH and MYC+ DLBCL

EFS

9 MYC+ DLBCL
99 MYC- DLBCL

Similar
risk by IPI

High RR/PFS in
BL

. Dunleavy et al, Lugano 2011

« HEESINIE R .

o BARMABISIARAEIRIT T, {H NCCN AN C R LT 7 %

DA-EPOCH-R

RHyperCVAD COABEELIL . KEHN. Z3RHAE. HZEKIN 5 R E B2 M AT s 8D + 228 B
R-CODOX-M/R-IVAC ARG KEF. 2R RS RN SINBEIIE . KLy AR i)

* RCHOP AR 45

o & LKA EALIT B & EAR T 40 i f RORILENG 7 . BAREAEF MR e, HEAE 2% NCCN R NS RIS A .
o XU R PR RS (CNS) Z 2R R (EZS 0L BCEL-A 2/2) ; RIEHUAFRHES EE CNS T



Outcome of chemotherapeutic regimen for DHL and DPL in
retrospective series

m) DA-EPOCH-R

DPL or DHL Regimen N (%)* Median OS or PFS

CHOP, CODOX-M/IVAC, or hyperCVAD with or

Tomita et al44 DHL without rituximab 271 (NA) OS 6 months
High-dose chemotherapy OS 1-4 years with rituximab
Johnsonetal16  DHL CHOP, R-CHOP 54 (4%) 0-4 years without rituximab
Li et al37 DHL R-CHOP 57 (NA) OS 18:6 months
DHL 3-year EFS 15-6%;
Horn et al30 DPL R-CHOP 21 (4-7%) 3-year OS 41:6%
Oki et al22 DHL R-CHOP, R-hyperCVAD, DA-EPOCH-R 129 (NA) 3-year EFS 33%; OS 4%
R-CHOP, R-hyperCVAD, DA-EPOCH-R PFS 10-9 months<comma>0S 21-9
Petrich et al36 DHL R-CODOX-M/IVAC 311 (NA) months for all regimens
Sun et al48 DHL R-CODOX-M/IVAC 32 (NA) 2-year PFS 41%; 2-year OS 53%
R-CHOP, DA-EPOCH-R, R-HyperCVAD
Cohen et al45 DHL R-CODOXM/R-IVAC 29 (NA) PFS 8 months; OS 12-5 months
DHL R-CHOP (81%) 23 (10%) 1-year OS 60%
Johnsonetal29 DPL R-CHOP 55 (19%) 5-year OS 36%
DHL 14 (5%) 5-year PFS 27%
Green et al8 DPL R-CHOP 54 (21%) OS 24 months
DHL 11 (6%) OS 13 months
Valera et al15 DPL R-CHOP 32 (15%) PFS 18 months; OS roughly 30 months
Friedberg et al56 DPL R-CHOP + iodine-131 tositumomab 13 (20%) 2-year PFS 58%
Perry et al57 DPL NA 47 (44%) 2-year OS 58%; EFS roughly 52%
Hu et al33 DPL R-CHOP 55 (18%) 5-year OS 30%PFS 27%

Sarkozy C and Coiffier B, Lancet Oncol. 2015 CTX, VCR, doxorubicin, MTX, ifosfamide, VP-16, Ara-C, and rituximab (CODOX-M/ IVAC)



Overall Survival
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Treatment Outcomes of DLBCL:
Transformed vs de novo

De novo DLBCL

1
e e e -

Transformed DLBCL

12 24 36 48 60 72 84 96 108 120 132 144 156
Months

FPS

De novo DLBCL

1"»-l-t--i-----i-q--r----|--|-
Transformed DLBCL

12 24 36 48 60 72 84 96 108 120 132 144 156
Months

Ghesquiéres H et al. JCO 2006

treated as de novo

Chemotherapy

CHOP:cyclophosphamid
e, doxorubicin,
vincristine, and

prednisone

Or

ACVBP: doxorubicin,
cyclophosphamide,
vindesine, bleomycin
and prednisone



DLBCL: CNS Prophylaxis
Whom, When and What?

* |Incidence of CNS involvement: 5—6% in
general. Low risk group <3%, high risk 11%.

* Risk factors

* CNS prophylaxis agents and administration
— |[T-MTX, or Ara-C
— HD MTX



Therapy of DLBCL - Summary

Front line therapy

R ‘ v | wEms

Stage IE or Stage lII/IV Myc+/Bcl2+
with bulk

JR R H\RE K| B

RCHOPx3  RCHOPx6 repopyg REPOCHX6 R-EPOCHXG
+ XRT(%EEWUT“) + XRT gf::l:\;,?;i;c)l CNS avoid XRT
RCHOP x 6

XRT

- <+ Salvage: R-DHAP,RICE,RESHAP
followed by autologous stem cell

Relapsed/refractory DLBCL - transplantation

<+ CART
—~ < Clinical trials 36




Topics and Conclusions

* Introduction

* Current Standard Therapy
— Frontline: R-CHOP x 6
— Relapsed/refractory DLBCL: Salvage or clinical trial

e Special issues in management of DLBCL
— Double Hit Lymphoma: DA-REPOCH
— Transformed DLBCL: treated as de novo
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Phase 3 trials evaluating alternative regimens to R-CHOP or evaluating high-
dose therapy approaches

Study Patients Regimens Outcome P value
R-ACVBP 3-year PFS 87% vs 73% .002
Recher et al 380
vs R-CHOP 3-year 0S 92% vs 84% .007
R-CHOP-14 2-year PFS 75% vs 75% NS
Cunningham et al 1080
vs R-CHOP 2-year OS 83% vs 81% NS
R-CHOP-14 3-year EFS 56% vs 60% NS
Delarue et al 602
vs R-CHOP 3-year OS 69% vs 72% NS
. R-HDT + ASCT 3-year PFS 76% NS
Le Gouill et al 340
vs R-CHOP-14 3-year OS 83% NS
R-Mega-CHOEP 3-year EFS 61% vs 70% NS
Schmitz et al 275
vs R-CHOEP-14 3-year OS 77% vs 85% .08
R-HDT + ASCT 3-year PFS 70% vs 59% .01
Vitolo et al 399
vs R-dose dense CT 3-year OS 81% vs 78% NS
(R)-CHOP x 6 + ASCT 2-year PFS 69% vs 55% .005
Stiff et al 253
vs (R)-CHOP x 8 2-year OS 74% vs 71% NS

Sehn LH and Gascoyne RD, Blood, 2015



