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Ex) Small non-cleaved cell lymphoma, non-Burkitt
High-grade B-cell lymphoma, Burkitt-like
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e Burkitt Lymphoma (BL)
* B-cell lymphoma, unclassifiable, with features
intermediate between diffuse large B-cell ymphoma

and Burkitt lymphoma (BCLU)

* Diffuse large B-cell lymphoma (DLBCL)

BCLU&EDLBCLMD —EBIZDouble hit lymphoma(DHL)H3 35
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Burkitt Lymphoma/leukemia

= Burkitt Lymphoma + Burkitt leukemia variant
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l Double-hit: +MYC
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t(11;14), t(14;19) etc.
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Zeidler R et al. Genes Chrom. Cancer 1994; 9: 282-287
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BCL6 t(3;14)
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BCL1/cyclinD1 t(11; 14)
BCL2 t(14;18)

API2-MALT1 t(11;18)
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e 2000ZEWHO%#8 Burkitt ymphoma/leukemia
2008EWHO%*$#8 Burkitt lymphoma
Burkitt leukemia/ALL(L3) = Burkitt leukemia variant
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BCL6+, 3% H fEIgM+, BCL2-, MUM1/IRF-T#HY .
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Murphy SB. Semin Oncol. 1980; 7: 332-9
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R1:CSI /I, fRZEERLIFRIZ Group A : Low risk :
IkRECS 1 D~@WT NEZRDHAEL
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CSII with LDH>500 B Lf-CS T @Pps>2
R3 : CSII with LDH 500~1000%F7=I&  GroupB: ®c>sg I L
CSIV with LDH> 1000/ DCNS:2EAL  Group ATHCTHALY DZ10cmDEREDY
R4 : CSII/IV with LDH=1000 Group C: High risk :
+CNS;&iH B ERHE(=25%) D~@DDOWFThhE:R
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Divine M et al. Ann Oncol 2005; 16: 1928-35
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1.0 1 A
0o - - Low Risk
e . CODOX-M#E
0.8 30—XA
0.7
_ High Risk
(]
E 0.6 —t——8 - CODOX'M/IVAC
] . High Risk REE
| 42—2R
'§' 0.4
w N=52
0.3 - )
Median age 38
0.2 CR 76.5%
Events Total
0.1 === LR (protocol A) 2 12 ZVFEFS 64.6%
— HR (protocol B) 16 40 2yr0S 72.8%
0.0 T T T |
0 12 24 36 48
Patients at risk (Events) Months H Igh risk
LR (protocol A) 12 2) 9 (0) 7 (0) 5 (0) 3 2yrEFS 60%
HR (protocol B) 40 (14) 26

(2) 18 (0) 11 (0) 2 zerS 70%
G.M.Mead et al. Ann Oncol 2002; 13: 1264-1274
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CHOP-like regimenlIFTE T B

Survival

1.0

0.8

Hyper-CVAD

BFM

CODOX-M/IVAC

0.6
CHOP/CHOEP
0.4
Ot hvr
0.5
Mo Treabment
0.07 T T T T
00 200,00 400,00 600,00 800,00

Days since diagnosis

Nordic lymphoma
group, BL/BLL

N = 258(R+ 163)
F fin op RAE 56/%

BFM 36%
HyperCVAD 15%
CODOX-M/IVAC 16%
CHOP/CHOEP 25%
Other 9%

2yr OS
<40 86%
40-65 65%
>60 23%

Wasterlid T et al. Ann Oncol 2013 Jul; 24(7): 1879-86
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BYRIBIERIRIPI_FERATESZFIGRAL
DA

CALGB10002

CODOX-M ({&!) X%7), CODOX-M/IVAC (F') A %)
=+ Rituximab

DA-EPOCH + Rituximab

HyperCVAD/MA + Rituximab

—Rak
R-ICE, DA-EPOCH-R, R-IVAC, R-GDP, HD-AraC+R



CALGB10002

 BL + Burkitt-like lymphoma
CALGB9251% i£% N — X [ZRituximab&G-CSF& BN
(CPA, PSL, IFO, Dexa, MTX, VCR, VP16, DXR, G-CSF, Rit)

Overall Survival

By IPI
o —'l“:, L N =105
l." ) & | . " T — :
5w X aged 19-79, >60yr 27%
= © &
_8 2 ‘: w/
I ARSI 7A Rt (1),
o oS - — P - ﬁ-ﬂ
) e M*(4) IF R £(2)
) CR 83%, 4yr EFS 74%, OS 78%
N 0 2 4 6 8
Years from Date of Study Entry
Low N=15 Events=4 Chi-square= 17.31
Low-Intermediate N=46 Events= 16 p-value= 0.0006
"""" High-Intermediate N=44  Events=29
= === High N=28 Events=19

Rizzieri DA et al. Br ] Haematol. 2014 April; 165(1): 102-111



(modified) CODOX-M/IVAC=Rituximab

e CODOX-M/IVAC
Small non-cleaved-cell lymphoma 41 A (/MR 21 A, BiA20A)
CR 39.A(95%), 2yrEFS /MR 85% / R A 100%

=

* modified CODOX-M/IVAC (LY10, Dana-farbor, E 3L hAAH
747>, 32—), BL + BCLU(Burkitt-like)

MTX 6.7g/sqm=>3g/sqm|ZiH =

1K' RS 2yrEFS 85%, OS 88%, & ') X% 2yrEFS 49%, OS 52%

65/% Ll L (£3/10LM4a—RAEEXTET

E|[N : BL 4151 +BCLU 1145, S &5 P R1E 395/, 5yr EFS/0S 87%

Magrath | et al. JCO. 1996 March; 14(3): 925-34

Mead GM et al. Blood. 2008; 112:2248-60

Lacasce A et al. Leuk Lymphoma. 2004 April; 45(4): 761-7
Maruyama D et al. Int J Hematol. 2010 Dec; 92(5): 732-43




HyperCVAD/MA + Rituximab

«  MDACC, BL/Burkitt-like + B-ALL

N =31 (BL/BLL 17, B-ALL 14), FE i R1E 467%(17-77)

CR 28 A\ (86%), 3yrOS 89%, DFS 88%

Rituximab® L EEE N RSN T-

65 LA L (n=9)bRIF D FR=>TkEE D LABEMENEDHF
0S DFS

. . . . . _ _ 10 =
o | [
& . . 1 Il_*L'H-"_""f—f'_"_"—'*'

L]
08} 'a _ 08
. . B
™ z L
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= -+ c bt
€ 06| At T | & 0.6 Tige o o mtopithr ¢ =ia
L E . B 4= -+
[=] H — = H——— +
=
."3‘ ol el | = 04 )
5 04 i 1= !  Aesa=a +
8 ' kmamega a
] © _
a ) a. Fal a Mo,  Mo.Relapse Mo, Died in CR
0.2} == Hyper-CVAD plus rituximab 3 3 p=l.002 i 02 _ Hyper-CVAD plus Rituximah 28 2 1 p=0025 |
=== # : ¢ storical) === Hyper-CVAD alone (historicaly 41 14 51
0.0t . . . . . - . . " . . - . . " . . ] uu - - - . - - * -
A 1] 24 48 72 96 120 144 A 0 24 48 T2 96 120 144
Months Months

Thomas DA et al. Cancer. 2006 ; 106: 1569-80



HyperCVAD/MA + Rituximab

=

-  ZiEExHEREIAAZE(ERE), BL + BCLU

N = 43 (BL/BLL 17, B-ALL 14), F#n® R {E 515%(20-83), >60 12 A

CR 24 A.(75.0%), 2yrOS 81.4%, EFS 70.9%

11IANIFEEXTEY BHASET6 A

X E R BIZEADM, VCR, MTX, AraCD 8 %1 % 5 & (RDI)1%60-65%
80% LA L MDdosez i 5 LT-E & [£25%K i

L
1.D'_L

% Overall survival
Disease-free suvival
. Event-free survival

10 20 30 4 50 60
Time {mo) Junsik Hong et al. Cancer Res Treat. 2015 ; 47: 173-181

e o oo

Probabhility of survival

=
[
1

=
=

=



DA-EPOCH-R/SC-EPOCH-RR

e Burkitt lymphoma (sporadic 17, immunodeficiency 13)
N = 30, i R {E 337%(15-88), 40% LL £ HY40%
LMBF %758 Low risk 17%, High risk 10%

A Freedom from Progression (DA-EPOCH-R)
l'[]'D——l
Sporadic=DA-EPOCH-R 304

2T P R {E 864 A

Freedom from progression 95%
OS 100%

(=]
T

Patients (%)
.
T

P
T

L]

Immunodeficiency-associated=SC-EPOCH-RR
SR P RE 734 B

Freedom from progression 100%
0OS 90%

Dunleavy K et al. N Engl J Med. 2013 ; 369: 1915-25
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+ EBMTRAMHEMTAR
BL + Burkitt-like ymphoma 117 AW E RIBIEZHE1T
COIB1TANE—ERERTHRIT

E£{KMD3yr 0S 53% , & EF (I FEHERF D disease status
15t CR 3yr OS 72%

Chemosensitive relapse 3yr OS 37%
Chemoresistant 3yrOS 7%

XA BECEENSONT-BLICH T LBRBIEDE A%
[FFEIL I TULVELIAY, Chemosensitive relapse TIXASCTD
RHAEIFFTES,

Sweetenham JW et al. JCO. 1996; 14(9): 2465-72
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«  CIBMTREARH
HZRPBHE N =113
[FEAEF54E N = 128
(HLA—E[ERa 80N, JEM #F+mismatch+CB 48 \)
ASCT : CR1 5yr OS 83%, PFS 78%

non-CR1 5yr OS 31%, PFS 27%

7%, BL241 A

=

Allo-SCT: CR1 5yr OS 53%, PFS 50%
non-CR1 5yr OS 20%, PFS 19%

XKEEBEDRRAEEIEILSNTLVEDLS—EBDBFHBLT
[IBNLEREEENDH D,

Sweetenham JW et al. JCO. 1996; 14(9): 2465-72



B-cell lymphoma, unclassifiable, with features intermediate between
diffuse large B-cell lymphoma and Burkitt lymphoma(BCLU)

BREMNIZIEBLEAL, RERBRE EEFEINRLS
1L D%, —ELTBCLUIZH¥E,

€ EBurkitt-likeLEZHESN TV =ERDZ{MNEEN.
LSOO DBLIBRMEDHRBEBICESENTIVS, B
R CIIBLIZZEL-ABBRMNZ U EEZ NS,

AARMEREHARFSA> :BLIZ#ET B,

NCCNH A RSA> :BCL2. BCL6 . MYCE4E R D EF{fi AV
L., BLIZEELT-E NGB REE R,
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il fe 72 RE small/medium Small/medium/large large

Starry sky{& ++ HEWNZFELH D)

CD10 pEtE B5iE /b= b5t /B=1E

Bcl-2 f=it/55 514 = E CE EE(Z[E M
Ki-67(MIB-1) >90% &EIZHHND BL{Rohd EZ ()

MYCEF; b1 (£995%, 1G) 35~50%(IG/non-IG) <10%
BCL2/BCL6EL & sl BIEN LIZLIER NS
Double hit EL LIXLIERELNS EX ¢

MYC-#8 3 1% 2 FN B<(Rohd FN
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* BL/Burkitt-like lymphoma, N =72
Group A : CHOP/CHOP-likeL 2 A 30.A(43%)
Group B:BLAATL A 39 A(57%)

c-myc translocation(-) : mBL-like
-+ mBL in group A (n=14)
- mBL in group B (n = 22)
- mBL-like in group A (n=12)

< BL/BLL in group B (n=39) < mBL-like in group B (n=7)

G

2 1: < BL/BLL in group A (n=30) — 1 A—n
ﬁ 0.8 - e ED.B-
T 06- 5 06-
= 1 2
3 04 S 0.4 "
5 ° (P = <0.0001) g 02 -
O - : O Q-
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120140160180
Follow-up {months) Follow-up (months)

Nomura Y et al. Cancer Sci. 2008; 99(2): 246-52



Double hit lymphoma(DHL)

WHOS A 4R LI I E B SN T=c NCCNA A FSA
VTIIBEEARAERIIEREINTLVELERREL

DLBCL, BCLUD R T IZMYGEIEFDEE EBCL2.

BCL6. CCND1. BCL3TZEDBIEFREEZEH/ L TH

DB B (Double translocation), L&, RERE
[ZTMYC/BCL2[ZEDEDHEL LM & S (Double

expression),

BEFREEZTTHDIIDLBCLOSHIZEE ., RESRE
BEDELDIEH30%IZH 5N, VT NEBHTFE
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R-CHOPTILDHLIZF # 4 B (DLBCL)

MYCIE{EF. BCL2IE{GFIZE

A

Overall Survival

O

Overall Survival

{proportion)

{proportion)

mm &Y C-break positive
MYC-break negative

iy "'Illl -H

b AT

F=.009
T T T T T T T T T
12 24 36 48 B0 72 B4 96 108
Time (months)
= OHL
MNon-DHL
|||||I
1 e BRI
F=.002
12 24 36 48 60 72 B84 96 108

Time (months)

B

Overall Survival

o

Progression-Free Survival

(proportion)

(proportion)

EAHDIGE

N =193

1.0 ‘I"-'l.," m BCL2-break positive
BCL2-break negative
0.2
O i Iy,
I.‘II (L1 | [ [ |
(.6
0.4 N=47
1 1
0.2 4
P= 150
T T T T T T T T T
0 12 24 36 43 &0 12 o4 096 108
Time {months)
1.0 - DHL
\"m Mon-DHL
0.2 !
I‘Il| i ||||
DG II|I| L "y -
7 .hll_ [IL N N I [ |
0.4 |
0.2
P= 012
0 12 24 36 48 60 72 B4 96 108
Time (months)
Green TM. JCO. 2012; 28:

3460-67



R-CHOPTILDHLIZF # 4 B (DLBCL)
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P

Overall Survival
(proportion)

=
P
1

S48 TMYC(+)/BCL2(+)

>

Overall Survival
(proportion)

N=131 D 1.0
=
2
> 0.8
=
m-—E |
38 0s1 Y
‘T s ' :
=
e B a4
W O
W —
=
m= DHS V1 & o] =OHSON
OHS 2 ' E ) DHS 2
(T
Pz .00 F< 0D
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12 24 36 48 60 72 84 96 108 0 12 24 36 48 60 72 84 96 108
N =234 GCB
|-
= =
— =
N =20 -
. s
= EL
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| " -
@ O
o
=
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P = 00 P< D01
1 ] 1 ] ] 1 II 1 ] ] 1 ] 1 ] ] 1 ] 1
12 24 36 48 60 72 84 96 108 0 12 24 36 48 60 72 84 96 108
Time (months) Time (months)

Green TM. JCO. 2012; 28: 3460-67
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[
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1 1 E
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1 1 E
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11
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Green TM. JCO. 2012; 28: 3460-67



MYC/BCLZD X REMNHEHETFERTR

100

0S (%)

0S (%)

a0+

GHE

40-

201

All others (n=309)

p<.0001 MYC+BCL2+ (n=157)

0

0

100,

80+

60

40+
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Mg

T T T T T T T T 1
20 40 60 80 100 120 140 160 180
Months

BCL2-negative cases

MYC+ (n=143)

|-I—ll-l—l—|

MY C-negative (n=90)

p=.6292

0
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T T T T
20 40 80 &0 100 120 140 160 18
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Double hit lymphoma(DHL)D & &

* DHL 129 A D& 5 R BIBEHT(MDACC), FISH or IHC

N CRE | 3yrEfS

R-CHOP 57 A\ (44%) 40% 20%
R-EPOCH 28 N (22%) 68% 67%
R-hyperCVAD 34 A (26%) 68% 32%
D th 10\ (8%) 60% <10%

PIELSETCRICEIZEL-GE. TDROBIEREDFEE
[ETRSNIEHh > =,
EEEEEE-IIBEREEZ D3yros 7%

CNS;%ifE') X% :3yr 13%

Median age 62yrs(18-85)

Oki Y et al. Br ] Haematol. 2014; 166(6): 891-901



Double hit lymphoma(DHL)D & &

% of Patients
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R-CHOP vs intensive Chemo-Tx
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Petrich AM et al. Blood. 2014; 124(15): 2354-61



Double hit lymphoma(DHL)D ;&

* Double expression(MYC/BCL2 )z &2 7=DLBCL
N =66, HIVEE T4 22(33%), Median age 48yrs (18-76)
DA-EPOCH-R or short course EPOCH-RR

Median follow up > 10yrs

=PFS 67.5%, OS 75%
GCB vs non-GCB PFS : 78% vs 43%, OS : 80% vs 65%

DA-EPOCH-RT;A8E L =DLBCLIZH LTI
MYC+/BCL2+ZF R D ELIZHFES LGN TS

Dunleavy et al. ASH annual meeting 2013; Abstract: 3029



Double hit lymphoma(DHL)D ;&

e DHL 27\, R-CODOX-M/IVAC = SCT

FF 5 o R 55.8yrs (35.5-70.9), A RENEHAR] 314 A
DLBCL 8, BCLU 17, B-ALL 1, Others 1

R-CODOX-M/IVAC (20), R-CHOP (5), R-CVP (1), R-ICE (1)
60/% LA T THLA—E R R@ A dH (L Allo SCT (n=7)

Fn LLA [EAuto SCT (n= 7)

= 2yrEFS 35%, 2yrOS 45%
EF BHEES 8/14, IERBHERSE 2/13
DLBCL vs BCLU/B-ALL/Others 2yrEFS:50% vs 27%

Sun H et al. ASH annual meeting 2013; Abstract: 1788
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Double hit

lymphomaMD E &, M iLordk & ? Bcl-2
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MYCDREZBEHAVIEEDETEZMNLEIE, F
BFTA~NDERMEIIHLIDH,
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|3 5 2
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