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Aggressive B cell lymphoma

m Burkitt lymphoma
| Gray Zone

m Diffuse large B cell ymphoma

“*Prognostic factors

» IPI (international Prognostic Index)
- Age >60
ECOGPS =2
Stage lll or IV
Extranodal site >1
LDH > normal
» Immunophenotype
« Germinal-center B cells (GCB), activated B cells (ABC)
» Gene rearrangement and protein expressions
- BCL2, BCL6, c-MYC
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2008 WHO-Classification of the
Diffuse large B-Cell-Lymphomas

*DLBCL, not otherwise specified

_ (NOS)

*DLBCL *DLBCL subtypes / entities

\ =Borderline cases

l

BCLU, with features intermediate between DLBCL
and Burkitt lymphoma (“gray zone” lymphoma)
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Distribution of morphologies
according to breakpoints

m other
80%
@ Splenic marginal zone B-cell lymphoma
70% m Primary effusion lymphoma
\ m Mature B-cell neoplasm, NOS
60%
@ Mantle cell lymphoma
50% .
@ Follicular lymphoma
40% |l Diffuse large B-cell lymphoma
O Chronic lymphocytic leukemia
30%
/ |lElurkitt lymphoma/leukemia
20% @ Acute lymphoblastic leukemia/lymphoblastic
lymphoma
10% ‘ \
0% T T T T

BCLE+/MYC+

YC+TH  CCND1+/MYC+
=53 DH n=34

MYC+ Total MYC+ SH BCL2+/
n=689 n=363 n=

| . e
Sietse M. Aukema et al. Blood 2011 ,1 17:2319-2331 ‘, 0 O WEST CHINA HOSPITAL,S.U.



Double-Hit #fE27& ( DHL )

FL
BCL2 transl, BCL6 transl, others

Double-hit: MYC transl
in addition to

BL

------- DLBCL
1G-MYC transl > - B < BCL2transl,

3 BCL6 transl, others
Atypical morphology
as Atypical immunophenotype

Atypical morphology
Atypical immunophenotype
(BCL6-, CD10-, BCL2+)

.~ (BCL6%, CD10+, BCL2+)
Proliferation < 95% NG T N o Proliferation > 90%
MYC-complex* e K MYC-positive

Double-hit

Double-hit

OTHERS
eg, 1(11;14) transl| MCL
1(14;19) transl lymphomas

wilxdSE 1 #
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Double-hit
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Malignant transformation
- BOL2 translocation ——{ Apoptosis

milR-17.92 mTOR
ampiification actrvation

b= PTEN deletion

b—

b= NG| deletion

i MDM2 gan on Instabilny
ampification

P PS3 mutation
-~ MYC translocation

-
-

&

T

Adapted from Lenz and Staudt, NEJM, 2010
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Double-Hit and Double-expressor

m MYC-R combination with BCL2-R, BCL6-R (Double-
Hit) or with BCL2-R + BCL6-R (Triple-Hit)
% 2%—-12% of DLBCL, 32%—-78% of BCLU are DHL
<+ The incidence of DH/THL increases with patient age
“» Poor prognosis with a median OS of <2 years
<+ Detecting techniques
cytogenetics FISH
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Double-Hit and Double-expressor

® 40% MYC and 50%-70% BCL2 protein expression in

cells, more common than DHL/THL

® Not equivalent to DHL/THL, even if 80%-90% of the DHL/THL are DE.
MYC and BCL2 can be activated through other mechanisms, leading to
high expression of the protein products

W More likely to have a non-GCB phenotype
Generally aggressive, 3-year OS 43%, 5-year OS only 30%—36%
® Detecting techniques

IHC
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BCLU Ki-67 60% t ™

‘ .- 2 ,).'
,. i Y

- i ST A R
63 Sy oA R

—

u MNRERMEBAEMEREF I DHL/THLRYSURRE
< Ki-67>90%: 0.54; Ki-67>75%: 0.77
< 57% : cutoff of 0.80 (JLKi-67>60% , MizHFEDHL )

=i t43E
Snuderl et al. Am J Surg Pathol. 2010 Mar;34(3):327-40 WEST CHINA HOSPITALS.U.



DHL RYllmR%FIE

m PEFEE (51-65 years)
» S5LDH, EREHBIRE, SIPIFES
m BM/CNS =2 (9-50%)
» HEIRER

» BZUZE (MYC-complex)

< IG-MYC (IG-MYCQ), 8¢ Non-IG-MYC

o IRERISTES RN | XTEMITTIE
s TSMRE , thhy OS < 2 &
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DHLSfE

BCL2/MYC-translocated(®]

At A B

2 . h 10 “

£ o P<.00001 P=.0097

e 7 'l\ MYcC- . 6

2 sy

T 51 4 % 6

E 4 "™ myc: DLBCL, n=15 (3.0

i, ] B R . , n=15(3.0y) ¢ L_\—BM“W, n=13 (1.4 y)
2
% 5 2
ool 28CLU, n6=258(0.§0y) X il e BMRT, 21 (0.2Y)

Progression-Free Survival (y) | |
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Overall Survival (y)

a. Savage KJ, etal. Blood.2009;114:3533-3537.
b. JohnsonNA, et al. Blood.2009;114:2273-2279.



Overall Survival by Clonal Karyotype
British Columbia Cacncer Agency 1986-1996

1.0
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(o amaer TN U T—— JdooL.L Other (15)
S S L T s Vovvssnannuns l.
2 double hit (13)
0O I l I I
1.5 3 4.5 6
Years
c-myc Other Double hit P
Median survival, | 7 8 2.5 <.001
months
2-Year overall | 32 25 0 <.001 o 3 j BiE
survival, % WEST CHINA HOSPITALS..

Macpherson N et al. JCO 199

;17:1998-1958




Adult Lymphoma Treatment Study Group
Japan, 1998-2007

Overall survival Progression-freeisurvival
100 I\;{_ ! i
e = 100 - -
e o i
§ ' '“]“I‘\H’“ 3 Other g ;\HI i
2 KL k...;.: Ea ¢ 35 i
© i yr s
‘!;3 8324 é 4 T , i 8q24
0. ! 0 A R
Y 0 {(14;18)+8q28
0 t(14,18)+8?24 P=0.001 > ; | P00
0 12 24 36 48 60 72 84 96 & 0 12 24 36 48 60 72 84 96

Months Months
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Massachusetts General Hospital

1.00 4
%‘,‘ p=0.002 (DHL vs BL)
1 p=0.04 (DHL vs DLBCL)
0.751 *‘L BL
'P:h '—.Lo-o-o-o--o-——o—-o-—.————-o
5 "
S L DHL N=20
a 050+4--f-------=---- AR = e
S '--.: BL N=25
g " DLBCL
< DHL tommmmeey DLBCL N=40
w L PN
0.25
0.00 4, T : T T T T
0 20 40 60 80 100 120
Time to Death (Months)
—DHL ----- DLBCL ——- BL

Snuderl, M et al. et al. Am J Surg Path 2010; 34:327-340
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MYC+BCL2+#JDLBCLEE#
CNSERHINPEES

40y
w— MYC+BCL2+

- MYC-BCL2-

e

30 «

25

Proporton
N
c
»~

=9.4%

Cumuiative reb of FNS rel anes
.
4,
-

Years

2
=Savage J et al.Blood. 2009 Oct 22;114(17):3533-7 ;?S?(Cﬁlﬁigﬂ?



DHLSfE

B ARADIDHLAFESZXEI ( GCB vs ABC ) MWHifEsImERZE ( Mod
Pathol 2012 ; 25 : 145 Cancer 2014 ; 120 : 1677 Bood 2014 ;
124 : 2354 )

B BCL-2EHRAIGRELEEEMYCERRIX ( <40% ) AlgeB BIFAITE
( Blood 2009 ; 114 : 2273 &Blood 2013 ; 121 : 2253 & JCO 2012
;30 : 3452)

S HFIANBEIFEEMYCHIIG (IGH , Kor A) EHENEETEEE (
Eur J Haem 2013 ; 92 : 42)

= MYC+BCL2+BIDLBCLEEECNSEAHIXMKES
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DLBCL {sf FHR—-CHOP;&TT IR VLG R

1.0

0.8 =

GCB
>
£ -GCB
§'0.6-
8 .04- - C-rel 17
0 . amplification
0. "P < 0.001 BCL-2 t(14;18)
-0 2 e w6 s .0 PCR+

=Overall survival (years)

Preferential Expression of NF-kB Target Genes
in Activated B Cell-like DLBCL

Type3 ABC EENIEN:
DLECL DLBCL ERCU ORI

IRF-4 < 1.0 E-15
c-FLIP 3.6 E-14

CD44 4.8 E-11
CyclinD2 4.2 E-12
BCL-2 1.1 E-10 mn(f.%jé@ (%

Rosenwald A, et al. N Engl J Med 2001; 346:1937—-1947. WEST CHINA HOSPITALSL



MYC-R DLBCL E8&R-CHOPE ERITH

=303/5|DLBCLEEE ,

<245 BIASFISHAGH, — ncrma 020
=356l (14% ) cMYC-R
605 ( 17% ) (VEMYCES
=195 ( 54% ) §FBCL-2-R
=35l (8% ) &§3BCL-6-R

=715 ( 20% ) ERFBEMYC/BCL- 02
2/BCL-6

"MYCHEEFBERKIFETGCBH 0 1 2 3 4
_I%_EII‘JIPH$§J\ Follow-Up (years)

0.4- i

Cumulative Survival
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MYC-REJDLBCL{EEFHCHOP/R-
CHOPHITTH

E& @I hAE MYC-R% DHL%
( BCL-2-R)
Barrans et 303 R-CHOP 14% 11% 2Y OS:
al. MYC-R 35%
MYC-N 61%
Savageet 135 R-CHOP 9% 2% 5Y OS:
al. MYC-R 33%
MYC-N 72%
Cunning 1080 R-CHOP- 6% 3% MYC-R 2Y OS
ham et al. 14/R- not inferior
CHOP-21

*MYC-R: MYC rearrangement
wil 14551
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MYC-RF1BCL2-REYDLBCL
R-CHOP&TT RIS R

A 1.0 0w, — MYC-break positive B 1.0 -y, = BCL2-break positive
'\l MYC-break negative BCL2-break negative
__ 08- _ 08-
S ==
E s - T T T T E S — T T TR
o = =3
w o »w o
= o — = =2
D 2 o04a- o 2 o04-
L O L Q.
>~ | - > — [}
() o
0.2 0.2 -
P=.009 P=.159
0 12 24 36 48 60 72 84 96 108 0 12 24 36 48 60 72 84 96 108
Time (months) Time (months)
C == DHL D 1.0~ = DHL
Non-DHL = ‘\ Non-DHL
>
= 0.8 - \
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Tina Marie Green et al. JCO 2012;30:3460-3467



OS: DLBCL treated with R-CHOP based on
alterations in MYC and BCL2

MYC-R and BCL2 protein expression MYC and BCL2 protein expression

B : 1.0

>

0.8+

0.6

s MYCTR4/BCL2" (n = 10)
0.4 MYCT3/BCL2 (n=81)
e MYCTR-/BCL2 (n = 66)
= MYCT/BCL2" (n = 8)

0.4+ MYC+/BCL2 {n = 19)

MYC*/BCL2" (n=T72)
e MYC'/BCL2* {n = 45)
e MYC*/BCL2" {1 = 28)

Overall Survival (proportion)
Overall Survival {proportion)

0.2- 0.2-
P< 001 P<.001
0 5 :1 é é 1'0 1'2 0 2 4 6 8 10 12
Time (years) Time (years)
i x50 8
WEST CHINA HOSPITAL,S.U.

Nathalie A. Johnson et al. JCO 2012;30:3452-3459



MDACC: Double-Hit # BT
R

1290|78& (A) 0S and EFS
oIPLiTS R 0§
0-1% : 13% ——

80

2-34% : 61% £
4-54% : 26% g 60
*DLBCL 5% BCLU 92% : o
L= Sl St 5
MYC : 81% " -
BCL2 : 84% ol
BCL6 : 12% 0 12 M % 48 6 72 84 % 108 120

MYC&BCL2 : 72% ( 9319”) Number at risk Time (Months)
s 90;“P'eH't311%(141§”) WS 1 & a1 7 6 4 3 32 3 %
o > (o}

CHOP+/-R; Hyper-CVAD; R-EPOCH; Other
w1455 1 8

=Qki et al. Br J Hematol,2014 WEST CHINA HOSPITAL,S.U.



Translocation partner : XJEFSTFGE2M

|
(E) EFS by BCL2 and BCL6
Ly BCL2+, BCL6—/UK
BCL2-, BCL6+

w 80 e Triplehit

€

_<D

g -

S

£ -

8 b 1.1 1 Al 1

QU

Q- ogid

0 -
1 1 1 1 | 1 1 1 1
0 6 12 18 24 30 36 42 48

Number at risk Time (Months)
BCL2+, BCL6—/UK 107 65 37 31 21 16 11 10 7
BCL2-, BCL6+ 8 5 0 0 0 0 0 0 0
Triplehit 14 10 6 1 0 0 0 0 0
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=Qki et al. Br J Hematol,2014 WEST CHINA HOSPITALS.U.



=R-CHOP:57(44%)
=R-EPOCH:28(23%)
=R-HCVAD/MA:34(26%)
=Other 10(7%)

"PEFRS

=R-CHOP : 62%
*R-EPOCH : 65%
"RHCVAD/MA : 55%

=Qki et al. Br J Hematol,2014

Percent of patients

OS by initial treatment

. *3Ys EFS —— RCHOP
"76% REPOCH
....... . . RHCVAD/MA
A Other
"40%
"35%
'"<12%

Number at risk

RCHOP
REPOCH
RHCVAD/MA
Other

1 1 I 1

1 I
0 6 12 18 24 30 36 42 48

—
-
-

Time (Months)
57 51 32 22 14 13 10 8 7
28 24 14 5 2 0 0 0 0
34 30 21 15 12 9 6 5 3
10 7 3 0 0 0 0 0 0

w1455 1 8
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CRIGLFSCT—EINELATT :
HiZBIRSEFS/0S

(C) EFS in patients achieving CR (D) 0S in patients achieving CR
s e N0 SCT i s No SCT
s [rontline SCT s [rontline SCT
80 - 80 4
bai b
c 4
v g
& 60 % 601
a a
o °
€ 40- € 40
Y Y
¢ &
20 - 20
"P=0.17 "P=0.56
0 0 -
| | | | | | | | | | | | | | | | | |
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Time (Months) Time (Months)
Number at risk Number at risk

No SCT g 4 X5 2 14 10 8 8 6 No SCT 7 4 B3 X% 20 15 12 10 8
FrontineSCT 23 23 15 9 5 - 2 2 1 FrontineSCT 23 23 17 9 5 B 2 2 1

| w3551 &
=Qki et al. Br J Hematol,2014 WEST CHINA HOSPITALS.U.



BALLH

*R-CHOP:33%

=R-Hyper CVAD :21%
*DA-EPOCH-R:21%
=R-CODOX-M/IVAC:15%
=Others:10%

=Petrich,Gandhi et al. Blood 2014

% of Patients

te by Fisher's exact test, two-talled

=PD
sSD
PR
= CR
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DA-EPOCHZ ST AT e RO H11

Overcoming High Proliferation

CHOP (bolus) DA-EPOCH (infusional)

= 100% >
= & W7 High
:'5 0%~ 3 80 +
.g Low .g i Low
S e S e+
a o !
% > s g7 =215
. | P=0.004 | g s 1  P=0.11 |
v v

0% 3 Y L 2 Y L2 T ) T n

0 1 2 3 " - 6 7 0 1 2 1 4 5 8 7 8
Years on Study Years on Study

B High Proliferation (Ki67 > 80%)
B Low Proliferation (Ki67 < 80%)

k335 [ %

WEST CHINA HOSPITAL,S.U.
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SR

Johnson, 54 CHOP +/-R(63%);HD- F{37OS :
et al. Chemo;Other R-CHOP ¢H1.44F
CHOPA 14
Li, etal. 52 R-CHOP; R-Hyper-CVAD  h{ij0S18.68 , 3&fkiarrsk
BSCTHIRBIRSO0S
Oki, etal. 129 CHOP+/-R; Hyper-CVAD  2£EEFS33% ; R-EPOCHJ5
- DA-EPOCH-R ; Other ZERTENF  SCTHISHS
KIR
Petrich , 311 R-CHOP : DA-EPOCH-R:  24EDFS 40% : DA-EPOCH-
ot al R-Hyper-CVAD ; CODOX- REYCRZELF ; SCTHigH
' M/IVAC T oRIATT
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DA-EPOCH-RAG EnJgEiRSPFS&O0S

Phase 2 Trial in Patients With MYC-Positive DLBCL

or BCL-U

Outcomes After 6 Cycles DA-EPOCH-R, %
(median follow-up, 14 mo) (N = 52)
Overall PFS 79
PFS in double-hit patients

FISH-positive for BCL2 (n = 14) 87

IHC-positive for BCL2 (n = 24) 64
OS 86
I = &

Dunleavy A, et al. ASH® 2014. Abstract 395.1"]
LY B2 3 F YN
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P

BTK Pl Ibrutinib
PI3K #pi#i51 Idelalisib

BCL-2 i ABT-199
MYC 51

AR EES

BCL-6 I

Aurorafig #H5

CARTHIEGBERTT
PNES 3 TN
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GDC-0199 (RG7601, ABT-199):
7 FHES

Z) N

A=t RG7601

WaEs o FCiK

oFHE INDF

{ERBHNHI YRS S TG
Bcl-2SEU4miE AT

BirERNE - SxaEACLL
SREMER NHL

AR EZ I~IIHA

Bcl-2 igFRiA R MiRApERIREEINHIRESIFE.
GDC-0199 R—XaJ1ARRIEIF /53 FBcl-23DHI5

LY

‘0

“ZAH AR

Bcl-2

GDC-0199 5 Bcl-2(I&&EMHS . MiSBc-2REEEER (Bcl-X,, Bcl-w, and MCL-1)i93f1H

ZEEFT

Jin Z, El-Deiry WS. Cancer Biol Ther. 2005;4:139-163;

Lessene G, Czabotar PE, Colman PM. Nat Rev Drug Discov. 2008;7(12):989-1000.
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GDC-0199 (RG7601)
{ERtIE

iFATERBcl- 23 FRXFHRE AT ER/RIKRE S RMEMRRRT %
GDC-019945R %P HIBcl- 21088 | BRERET DI

e !’#ﬁg‘) » GDC-0199

(o (oo . (e -
) /ﬁ") N = Py A AIEE
Y= o g ' 3 o

Wﬁf#

Apopl’dsome - Apoptosi

®m  Apaf-1, apoptotic protease activating factor 1; AT EAEEHEEF 1
n Bax, Bcl-2—associated X protein. Bcl-2 #8XXEH

4
] Jin Z, El-Deiry WS. Cancer Biol Ther. 2005;4(2):139-163; Lessene G, o "I f;% j@& [1&;
Czabotar PE, Colman PM. Nat Rev Drug Discov. 2008;7(12):989-1000. WEST CHINA HOSPITAL,S.U.



GDC-0199 (RG7601):

IEfEH1TAYIGARITL IS HE LS *
= AR R/Rek#ia CLL | R/Rag#lia CLL | R/R NHL R/R CLL/NHL
MER/tH5T QLG IHA IHA IHA
G028440 GP28331 M12-630 M12-175
EBEIZEY N =70 N = 64 N =40 N=118
IS8 4H GDC-0199 + GDC-0199 + GDC-0199 + GDC-0199 (I
REAEFST + | obinutuzuma |FIZEsE + | 26K
FEZE R b NXEELT
FEifR EEEREs ettt Tl T
g ] PK PK
i s N\ ZH A NErh NEh NErh
w il 23 538 &

ABT-199 trials. ClinicalTrials.gov website.
http://www.clinicaltrials.gov/ct2/results?term=ABT-199 as of June 2013.
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Double hit it EfEE—33F 24BN EIEE
MEEEFEREEMYC-RFIBCL2-R/BCL6-R , Efttl BB oI 52
MRERE , MN2IEMYCHIBCL2/BCLOIEEFFIRG AWM EEE
GRIZHERZH

LAR-CHOPAEMBIMLT S EHAER . DA-EPOCH-REERERE
IMHAZE , SCTRYTFN B FRAE
DHLEEEEZ/IRAECNSHE | LN SERENESREE
WO TERETIRS

EEERNARXERR  REFATHE D FEEAEE
TE5Y). iERREiaTy (CART)
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