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e O AR Bl Y ~ 23 (Diffuse large B-cell lymphoma, DLBCL) (& H A&
T OHEOE VB Y ETH 25, #K30%1EY 22 8FHDANTY > RIE S A3 14
W9 A EiAME DLBCL & L CHIET 5. it DLBCL & f8isME ) ¥ /]l o iR #R S IS 7%
Wi v, bbb EEAMEY v B REHIMLEEORSEZ HE L, MYC &H % Hbi2%
PEHARAL Gt O E D S IR A 2 AT L 72, AR B CTHRiAME DLBCL & ks
TREBIOHT MYC SEAFEBSBE W REZ 63 Bl 25 & L7z, MYC Okt et 217
W, KRR T O SERIE O BER O R D SV ika RO BEL L, MYC &H Ok
eDEEGH 40% DL e HIEEFEHE L, 40% K% SIS H & Lz, @SiAERAIZINE / R
MR DHEIE L, RICHPL B o7, WREFOHF T2 H (33%) S MYC EHE
BHTH o7z EROEHNOMIETIM O TIE, WA MYC EASREBEMICAZICE
Motz (p=0042). MYC EHEREBUEFNIMEIES L 0 &, BEARWIN B L CEEEPH I
(International Prognostic Index, IPI) 23 &EIZE < (FLF p < 0.0010, p < 00010), 4=
A ZEICE» 72 (p=00017). MYC EHISHE LR, HIMERE, FLEEBKER
F,OWHEEA a4 F 20Ty =B XOC RIEER & ORI VT L,
FLERI K F % & IEOMBIRItR 2 8D 72 (=030, p=0.019). MYC EHZFHFIE IPI @ high
risk HE CHBEIZE 2> 72 (p=0020). HIEMMEILFGA Z A7z MYC &H BT HE
DLBCL OiG#FRICHET 2L 20D 9 A5 2 & 2 His L7-.

¥ —"7— K :DLBCL, #is}, fiEmfkibsgets, MYC &H

P M) > 3T %75,

jill]

ZD#)30%1E Y > 73 D

) COoNPEE, V) o SRIES MRS o8
HiCHER 2 LTI 2B THL. Lirl,
—EBOFEBITIE Y > 7 Ei DA Ol dir CHE B A e 233
T HEAMEREZ KT A2 LD, TOHH
EME ) 2SO IG T iR e ST B
LEERBRNATO1IDE:EZ6NMTwE. IFA
PERM LT B AR ) » 2% (Diffuse large B-cell
lymphoma, DLBCL) I HATHRDIMEDEH VB

AMZ T B IREZ AT HHiHME DLBCL & L THIE
$ 5V, HisME DLBCL @ 172 5 WAL T
H5bH. La»L, PEMZEES DLBCL % & % kv
T, fit DLBCL & fi44 4 DLBCL @ [ T2l - ik
WIS TR X e 2. SRR RE 2 R T i
A% DLBCL I2XF L, ZN 5 DIRREICIED W72 @ 7
LR EFEVL T A 2 L1d, TR FHROLEICH
HThsrI eI NS.

BAlLY > 8o, t (8:14) (q24:q32) @

VAR R A RN AR = e (I IR 3R )

2 R 272 P 230 i A B 5 W 2 el i

*EEEE
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4% DLBCL & MYC #&H

fidk, MYCBIZTOYWr 2 4§ % Burkitt V) > /3
PRI EMEEE Y VoSl E LT, ML S - R
EANERINE N 5. Burkitt V) ¥ 23 0 $5R R 2 15 9%
FOe ko573 L LT driver gene ® MYC &1z
FREPAEELEZZ 5N TWAY. DLBCL IZBW
TH MYCBEIETOURE AT A DY vV
High-grade B-cell lymphoma & L T & RMbiHE D
AHREAIBR SN TWDY.

MYCBIZT-DORFEIIHR L L CRIZFED (MYC
EH) OB - WEREORNKNEZY, U NS
FEICEERREZRT I EDHEE SN, MYC &HAD
FEBLREIL MYC BRF-YIW - WiIFE OfETE L
L T %% 6k AL 2% 4% 1 (immunohistochemistry,
[HC) ZHWTHEHEDOZ IV —7THRIF I, L
L MYCHEIZFOTr ) AEEPHERE LTEAS
WREZHECTVLEINEHLNE T > TR,
HIAE, “MYC-driven B-cell lymphomas” (&1 > /X2
B2 MYCHEIETHDVIHEABHEFICHEHL
el LTIRBIN TV AY,

MYC &HDOFEBERE, FICEFEBIEHME T &
L TRl S 7354, Hitk DLBCL OR#EFHA~D
WENIPRER L s s h2Y. —J7, HivME DLBCL
TMYC &EHOZEHRFEIZHH L2 CHk Lot
RS Twhb. Magnoli 51 MYC EHD EIEHIZ
fi#ME DLBCL TFHRARKE T TH 5 &35 L7210,
Z D TAT S M7z HiAME DLBCL O #IFEFIE,
FEH & PR E AR T 0% % LS &k
B 725045 L1352 5 T b,

Hivb i iZ% DLBCL % x4 & L T “MYC-
driven B-cell lymphomas” @&l & ik A 72, Hivbk
DLBCL TV ¥ 3 JEfHE O MYC FBLE R % LA A
AT DR TTRETH B 2 M5 HIY
T, HiZhE DLBCL 2B % THC 2 H w72 MYC
BEABHE ZOWRREZ T L7

W% A&

1. %5

Ann Arbor JEHGETO ) Y SEY DA R
WAL %43 % DLBCL % fi#b%E DLBCL & L7z, Y
VOSHEIPALT Y OSEIEIRIX & Sz TV F A T
VIR GE G & i 2 #5850 2 A3 % DLBCL 12D\
T, HIAMEY 2SR &) & ST B JeATIFELC
#E U CHiAME DLBCL & L7212, WHO 434 (2008
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)W AT WT, BEFIK 5 B T 2008 4F A 5
2016 4F F TIZ DLBCL & #MLf&kZ W & L7z 275 il 2>
5 fi4M % DLBCL & 117 Bl U 7=, ERIREEIR &
CT mif§ie4 <, FiAHPIIEIAL L Z 2 & 7R
i AE DLBCL & L 72V, &8 % o DLBCL 1%
TR TR L7z, BRI Z 30 5 IERI,
REARE R i b B L 72 iges 2 I8 & L7z, iR
HET R ONT 21T ) AWFED 5 1%, Wik S h7iziE
FEEDEIR S N B AR S A ) & N o)
SO L. MYCEARBSHETE %, &
Wrkg DRIV <1) VREENT T 4 v aM (formalin-
fixed paraffin-embedded, FFPE) BRI RE I v
TWh 630235 s Lz, 63BIONHRIE, $HAM
7 BN X B A Mot 58 B, JEREIBRZ: L2 X B
VBRI ARAR DY 5 B CREHE 2 60, FRMR 1610, /s
W 160, 45 160) Thorz. BRI RILZHEEED S
BRI L7z, SR o MR A 2 & F ek
¥ (White Blood Cell, WBC), 3L Bi &k % ¥ %
(Lactate Dehydrogenase, LDH), WiaMA4 >~ % —
a4 ¥ 2L+ 7%— (soluble IL-2 receptor, sIL-
2R), C etk &EE (Creactive protein, CRP) %
JAw7-. 4R, WBC, LDH, sIL-2R, CRPixZNh
NP E £ FEFEETHE L, PETMELT
BT FeHE  (International Prognostic Index, IPI)
FHOWTFHERTZ2EB LY. WM E X 0%
RN MYC & = 58 BUE B & AR SEBURE B T 554 D
HEIZOWTHE L 72

2. SEAMERA LA Gt O AT

FFPE M 2 HlwT, 2 MYC (clone
Y69, 1 : 200; Abcam PLC, Cambridge, UK), BCL6
(clone PG-B6p, 1 :50; Dako Cytomation A/S,
Glostrup, Denmark), CDI10 (clone 151.1, prediluted;
Medical & Biogical Laboratories, Nagoya, Japan),
MUM-1 (clone MUMIp, 1 : 50; Dako Cytomation
A/S, Glostrup, Denmark) ®—%&$ifk & Envision™
(DAKO ChemoMate) # fli il L C THC % 1T - 7.
T T4 VYR ERINT 7 4 L, DU ERIEL
e LT, PEBIEIL#H pHI (=F L 1) 2w
TRCA I~ A 7y o —THRE%2IT-7-. %
D%, 3%H,0, T5 7 RS SEHNREAL F F &
F—EOREEITV, —RkIEE 4C TS S
&7z, ENVISION kit &) v —#$ (DAKO) &%
MWmT40 RS 87218, 33-V73I /R IY
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VTRMEE, AT MR UG TR R 1T o
7z

IR (cell-of- origin, COO) ®433HIi% CD10,
MUMI1, BCL6 ® IHC % J \» 7z “Hans ¢ & #£"16)
12 B v germinal center B-cell-like (GCB) type &
non-GCB type ® subtype (& 7 36 L 7= (Fig. 1).
CDI10 3B TdH i MUMI & BCL6 Do A
2B 53 GCB type (2 %H L 72. CDI10 &% 2
2 BCL6 bt ¥4, MUMI 3P Th 1id GCB
type & L, MUMI 258 % D354 non-GCB type &
¥ L7z, CD10, MUMI, BCL6 @ # 1 5H O &F
fli £ O COO A IZZMEFD LD & L.

MYC &HFEHIZOW T, MERY A %2 v
72 THC % L7z, BRFENIZEAT FF Y
Vo IF Y YR REAR L F LYK W CEE
i L7z, AEREE Y S EMBOBEROR L
FWWE R RS, EfEE G40 %) < 1 #LEFE
—HEH 70 DV v EME S BT 5 B
Bo#HagrHEL, SHTEZHZTEYE LD,
MYC & HZEBIF L LT L L 72, MYC &H%
BWERPOB L ETHITEEH B/ 7.
MYC EH OB M b TRt E L. 5Hiliid
MR 2 E Y & 95 2 B ORRPLE DT - 72.

3. eI

WA TH AH MYC &HFEBE & 4E#, WBC,
LDH, sIL-2R, CRPIEO M BBk & T & h
Spearman OV AHBREZ FHWTIT L7z, & 7
T =D FE1T Kruskcal-Wallis ¥ 5%€ B & OF Chi-
square MUEZ M L, SEHmEROZET tREB X

—»<
. @D

O Mann-Whitney # & % fEH] L C#MT L 72, 4R
HFHI (Overall Survival, OS) &, ZWH» ST
FTOHML LIE20184E8 H 31 HE CToOR &
L CEF L7, 0Six Kaplan-Meier %2 fli flj L T
e L, Logrank M ZfEH L CHKL 2. MYC
EAFEBUIOWTIEEE, MR, COO o4H, I
B, IPIZ2A 73 —EHELTELHEUI AT 4 v
7TV SEREMNTITMAEH L7z, 0SIZ2oWwTid
MYC &HFEH, Fis, MR, COO o4%, Wil
IPL %% 7 3 =% & LT Cox TNV A LE =R
BRI L7z WA EKEIX 5% (p i< 0.05)
& L7z #EM#r oY 7 b GraphPad Prism 8.0.0
v 7 b7 =7 (GraphPad Software, La Jolla, CA)
B X O StatFlex 6.0 (Artech, Osaka, Japan) % fif
HL7.

4. AwPERFECRE

AWFFEIIHAIRFZEE SO [e b7/ A - Ei5T
fEdrsem R H ] OREE 5 189 ) 12Xk - TK
RaIn, ANVY Uy XFEEORAZEF L.

& X

1. MYC & %3 & st DLBCL ORI HE 4~
EOERTES

R 7 MYC A B IO B EZRT (Fig. 2).

FEHEPIAERNT 71 £ 127, Bz 15:1 7%
72. MYC &A= BUER & ARFEBUER % Hig L 72,
MYC &HEEBUERNZ 21 6] (33%) TH Y, 28
W CAER, TERB X 0N COO D73 1275 % 38
o7z, MYC & &5 BUE O RE BUE R &

Fig. 1 Subtype classification of diffuse large B-cell lymphoma by immunohistochemistry

(Hans classifier)

DLBCL with high CD10 protein expression is classified into GCB. DLBCL with low
CD10 and low BCL6 protein expression is classified into non-GCB. In the DLBCL
with low CDI10 and high BCL6 protein expression, DLBCL with high MUM-1
protein expression is classified into non-GCB, whereas low MUM-1 protein

expression is classified into GCB.
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Fig. 2 Representative extranodal DLBCL case involved in thyroid. (A) Hematoxylin
and eosin (HE) stain, (B) Immunohistochemistry stain of this case with high
MYC protein expression (positive rate; 65%) (objective, 40 X ).

Table 1 Clinico-pathologocal features of 63 extranodal DLBCLs

All patients MYC high MYC low

Variable (n=63) (n=21) (n=42)
p-value
Age, years 71x12 72+11 71x12 0.79
Gender 0.77
Male 38 13 25
Female 25 8 17
Stage <0.0010
I-1 32 7 25
m-v 31 14 17
IPI <0.0010
Low (0-1) 17 5 12
Intermediate (2-3) 26 4 22
High (4-5) 20 12 8
Histology 0.27
GCB 18 7 11
non-GCB 42 13 29
unknown 3 1 2
WBC (/ul) 7903+5,697 77003124  8,004£6,655 0.81
LDH (U/1) 401+456 556637 323+313 0.13
sIL-2R (U/ml) 2605+3574 27622400  2,526%4,061 0.77
CRP (mg/dl) 2.64+345 2.56%3.09 2.68+3.69 0.89

GCB, Germinal center B-cell-like; IPI, international prognosis index. MYC high is the extranodal
DLBCL with MYC positive cells more than 40%, whereas MYC low is those with MYC positive
cells less than 40%.

» < 0.05 is considered as significant.

LT stage 3M-VHI25% < (p < 0.0010) IPI i& 4% DLBCL O #IFEEBAL D 5347 2 AT L 72, I
MYCEHBRBRESN THECE 72 (< H/BHEIFRIBEEIE L, KRICHIS - 7.
0.0010). WBC, LDH, sIL2-R, CRPICBIL TiZ2 MYC ZHEZEHDB X OMRISBUEB THIFEH % It
HMIC 2B > 72 (Table 1). BL72EZ A, MYC &HERBBUER Tl A
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Table 2 Distribution of primary site in extranodal diffuse large B-cell lymphomas

Total MYC high MYC low
Primary site (n=63) (n=21) (n=42)
p-value
pharynx/tonsil 11 3 8 0.64
stomach 10 5 5 0.22
bone marrow 6 1 5 0.36
nose 4 3 1 0.068
small instestine 3 0 3 0.21
lung 3 1 2 0.99
skin 3 1 2 0.99
thyroid gland 3 1 2 0.99
adrenal 3 1 2 0.99
breast gland 3 0 3 0.21
bone 2 0 2 0.31
colon 2 1 1 0.61
spleen 2 1 1 0.61
pleural 2 2 0 0.042
testis 2 0 2 0.31
duodenum 2 1 1 0.61
paranasal sinus 1 0 1 048
orbital 1 0 1 048

MYC high is the extranodal DLBCL with MYC positive cells more than
40%, whereas MYC low is those with MYC positive cells less than 40%.

p < 0.05 is considered as significant.

BIZ% o772 (p=0042) (Table 2).

x4 63 5 O MYC #& H 38 Bl 3 & 4F s, WBC,
LDH, sIL-2R 35 X U CRP & ORI BIBIRIZ O W THT L,
LDH ® & MYC #& [ FE L= & 1E O AH B B4R % 728
72 (=030, p=0019) (Table 3). 7z, stage, COO
D5, TPLIC X - THEBI L MYC EHEFEHFEIZONW
THE L7, stage TIXI-IIHO MYC EHAFEBHED
SR 27 £18% T, M-V MYC & 38 BI%
DFIGEIL 521 % 72 5 T2 BB EE RO - 72
(p=010). GCB # » MYC & A 5 Bl © F 35 1%
30%23% T, non-GCB D MYC & EIFEHEKD -3
EIEX 31 E17% 2o VA BEZED o7 (p=
060). IPIIZBIF L ENENDO MYC EZHEHED
SEME L low risk #E T 28 £19%, intermediate risk
BT 24+£16%, high risk B T41+20% TH ) A=
7% 308, high risk BT MYC EHBEHFZ EH -
7z (p=0020) (Fig. 3). £EUIY AT 4 v 7 ET I
2 & B BN Z 1T\, MYC & E SIS BUERNX
IPI T high risk Th b Z L EAEICHMEARH B 2
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Table 3 Spearman’s rank correlation
coefficient analysis

parameters S »
Age —0.050 0.68
WBC 0.11 0.40
LDH 0.30 0.019
sIL-2R 0.14 0.26
CRP 0.19 0.14

r, correlation coefficient.

Spearman’s rank correlation coefficient
analysis between MYC positive cells and
clinical factors.

AR E N7z (Relative risk : 885 95%CI : 1.3-
58 : p=0.024) (Table 4).
2. MYC &H %3 & #izME DLBCL @ iRz
EER R o UeEE 840 H (6-3766 H) 755 7-.
60 N D HBH (95%) 234 [l i # 12 R-CHOP # i
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(A) I-1 n=32 (B) GCB n=18 (C) p=0.057  1ow n=17
2 %07 M-IV n=31 . non-GCB n=42 _ 807 p=0.0049 | Intermediate n=26
Qo e Qo
8 8 = 6 High n=20
T 40 T 40- E
o o o
= - -
g = * = 404
o 20 o 204 &)
5 5 g 2
p=0.10 p=0.60 p=0.020
0 T T 0 | T 01— T T
I-I M-IV stage GCB non-GCB  subtype 8 « [Pl
\/0 6\0 @Q
<
N
«*

Fig. 3 Relationship between percentage of MYC positive cells and clinical stage (I-II, II-IV) (A), GCB and non-GCB
subtype (B) and international prognostic index (IPI) (C). (A) There were no significant differences between
percentage of MYC positive cells and clinical stage (p=0.10). (B) There were no significant differences between
percentage of MYC positive cells and GCB and non-GCB subtype (p=0.60). (C) The percentage of MYC positive
cells of extanodal DLBCL with high IPI was significantly higher than that with intermediate (p=0.0049).

Table 4 Risk factors for high MYC protein expression
using multiple logistic regression analysis

factors b Relative risk 95%CI
Age > 60 0.15 0.31 0.060-1.6
Male 0.81 1.2 033 -4.1
GCB 0.79 1.2 032 -44
stage =11 0.76 0.76 0.13 -4.5
IPT high 0.024 8.8 1.3 -58

GCB, Germinal center B-cell-like; stage =11, stage Il or IV
(Ann Arbor staging system) ; IPI high, international
prognosis index high risk.

high MYC protein expression is the extranodal DLBCL
with MYC positive cells more than 40%.

Multiple logistic regression analysis between high MYC
protein expression and clinical factors.

(rituximab, cyclophosphamide, doxorubicin,
vincristine, prednisone) % R-CHOP #i:1Z#:4" 5
BEEZIT TV

MYC & FEBLD OS2 R IF T3 8% hT L 72
MYC & H & FEBIES O OS o HrJefitilx 486 H TdH
D MYC & FHEISBER @ OS O rhJefiiid 1,208 H
Th-o7z. MYC &EHFEFEBUERNIIA I OS DF
fi &2 7z (HR: 275 95%CI: 1.0-68 ; p=0.017)
(Fig. 4). Cox BT WIZ X L &fENT 247\ MYC
EAOEIERHESME DLBCL O FHARNT-TH -
72 (HR :28:95%CI: 10-79; p=0047) (Table5).
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— MYC low n=42

1004 = MYC high n=21
3
2
:
a 50
®
o
O
p=0.017
0 I 1
0 1000 2000

days

Fig. 4 Kaplan-Meier analysis of overall survival (OS)
according to the immunohistochemical expression
of MYC protein. OS was compared between two
groups with MYC high (=40% of MYC positive
cells) and with with MYC low (=£40% of MYC
positive cells) and with OS was significantly
shorter in extranodal DLBCL with MYC high
(p=0017).

%

“MYC-driven B-cell lymphoma” & Z& @ 5 K 12
MYC OIEHAEHERE S5 VN A2 BT 5%
Sl LTEEINLY. MYCEAHDOEEHZMED
—HEDO B Y osfEA T L, @R LG % i
VYA ENHEEEZBNS. DLBCL Tk MYC
FEHOREEHIL33% L3, ThohoF

k2
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Table 5 Cox proportional hazards model for overall survival

Comparison ) Hazard Ratio 95%CI
MYC protein 0.047 2.8 10 -79
Age>60 0.058 75 0.93-60
Male 0.78 0.88 0.36-2.1
GCB 0.14 0.44 0.15-1.3
stage= 1l 043 1.7 0.47-59
IPT high 0.76 1.2 0.34-44

GCB, Germinal center B-cell-like; stage=1l, stagell or IV
(Ann Arbor staging system); IPI high, international
prognosis index high risk.

MYC protein is the extranodal DLBCL with MYC positive
cells more than 40%.

Cox proportional hazard analysis between overall survival,
MYC protein and clinical factors.

TETPHERFIITEBEIRVE IR TWEY,

ARAFZE I3 EiAHE DLBCL Jske & MYC & 58]
E OB S HTH MYC Hifk (Y69) % v
W PR AR AR & THC THeET L 72, MYC & H 1
21/69 FEBI (33%) THEFEI L TH Y, Ii{E LDH
DR, #4T L 2ERRY & OBE L ROz &
72, MYC Z&H &E738L1E DLBCL 124§ % Kl 4
W Td 5 R-CHOP & O HE P IS B3
LTV HBARKTTH o7,

Magnoli 5 (& i #+ 4 DLBCL {22 W T MYC ®
HC 75 ZOIREMIT L, TORBHITEHELRR
HFThsrZErHELTWBEY, s DLBCL
IIRZEERALIC X D IRRBIC D H B 2 L idA S Tw
5. bk 2R & 9 5 sk DLBCL 127
BRI E Sbh, — i TR ZRE & 3 5 b
P DLBCL I3 P B AR TH 5. Magnoli & DT
X% & 7o 2 HiAME DLBCL 12, Rdk2s0%, K3
H319%, AR Y RIEDS 12% TH D DI L
AifFEClIZNZNRD 17%, RHHA 3%, HK
FHFED) 2 2SI LT B 0 S8 ERAT LS B IS 7 75 5
BHHIZHEHLLT, WTFROMEIZBWTD
MYC EZH O SRV FHARR T Ll S 7.
IHC 12 & % MYC & H O &3 EivME DLBCL 12
BWTIE, WESMNICEDOLTFHRARTHL LW
)M ENRTH Y, oz bnEE
EZHECTHERRIGE L B WHEMEDS D 5. RiF5E
T MYC EHDEFHLE IPL A% high risk TH 52 &
CAHBICHEDSH L, MYC EARBERE IPIO
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HHT® 5% LDH ICIEOMBBR»H 5 L 2R L
7. LDH I ZBAMRERCHOBEETH Y, EEE
BABANTERELTWAZ LIRS TW AR, B
P TR 5N b LDH @ FA3, gD, S
OMmBiIEER L LT, ESHE o Mg bz, JE
PR ZOBIMNCEET 5 g SN TwbA, JE
oG E 72 & & ORI AH OIS 3% .
Liu SERVF ) U EICBIT 2 MYC #EizT
By L LDHO EFOMEYEZHEL TP,
“MYC-driven B-cell lymphoma” O 1% # ¥ & 2 il iz
W2 RN FOERNOWREEH 5. Hiskt
DLBCL IZBWT MYC HZHABHSHMTFHRAR
K7L 15572, MYC &H &R %2 R /ishk

U Y RJiEAY “MYC-driven B-cell lymphoma™ & LT
FHRARZEBIRREL RT ON, SHOWIEHRET
HrEEZOLNS.

Burkitt 1) ¥ 7SJEIE gtk 8q24 & MYC DY 23
2B TH ), REEIRORPE Shs, —
77 “MYC-driven B-cell lymphoma” T3 J& BfLiGE# X
FEL XN TIEniwv., MYC Em 154 DA o EE D
MYC OiEPEALBFE AAEAET 5 Z L I1ZH & 9 T3,
F WAL O E O G D B — TIE B nwH,
MYC & @ IHC & Y69 .27 1 — » HifkpIss ik,
Wi 72 5 & LT MYC DAL 25 H iy
TIEL HWSNT W5, FFPE BEA TS 560 @b
MURETH B FEA D 5 K, EDEFOT OB
RIFEA b v F 72 MGTRE E W2 578,

High-grade B-cell lymphoma (&, WHO 4338 (2017)
T MYC #A5 T \2M A BCL2 % BCLG6 i&{x 1 B4
YR E LTSN MaTH BT, MYC
DORF OMRNELEMEIIAAT 520 TRE L GbE
TRHlisRETH Y, KWFETHEOLNIERLZD
B CTOELRLFMZIT) T ENEEND.

fi4HE DLBCL o #15g# Mz & MYC s FE B
H3 5% &, RUFZECidMliz #5san s Lz bk
DLBCL 1 MYC & H &I BEEB AL Ao 72, L
L, ThZENDOMIEEATOREREIZE S T
5. F7:, H—figt COBRTHME TS ) BT
HUZEIONA 7 ZARNEHNA T ADE L T2 1]
YEASd 5. HiHEE DLBCL T O #) 38 #f A o A & 23
MYC &HFEBICED L2 HELRRTTH L 01E, 5%
KB ZIEBIFNT 2 FFOUENDH B L EZ DND.

B VoS A EEE S O TS TH
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D, FESEEICEIAMERZ % 9 DLBCL & Z Dl
R TWRETH S, HIMEY Y8ETIE, SRk
FAENT I W] BB 22 10 O I AR R ) > A 23
SN VIER b %\, FFPEEARZ MR E L2
MYC EHH D IHC oA IIESHIEE L 237
HIN5.

biIvbitd MYC &H® THC % v TH#M%: DLBCL
T® MYC oncoprotein D{EHEAL D FHlli 7 ik 7z, Z
DOFER, HivME DLBCL @#) 30% %, MYC-IHC O
FEHLA D TR OREHER SIE L AL CIE T RRAR
7 "MYC-driven B-cell lymphoma” & L THiiHi L 7.
MYC o IHC (& #i#4: DLBCL o J& 5L i 9 o 4 4
WCHHWONEAEBTHRZYRIEETH L L
ZZbhiz.

AHEE MR DR 772 R 2 S PR 97 L5 T 2 il 2 1 S 4l B R
T2 REs - BRICIE, MG 2 72 S e LRk AL 2 e
CBWTITHAEHE T L L DEHRL LTS,

AR
ARRFFENZ BRSNS FZRAH B 7 0,

X "

1) Lopez-Guillermo A, Colomo L, Jimenez M, et al.
Diffuse large B-cell lymphoma: clinical and bio-
logical characterization and outcome according
to the nodal or extranodal primary origin. /
Clin Oncol. 2005;23:2797-2804.

2) Liu Y, Barta SK. Diffuse large B-cell lymphoma:
2019 update on diagnosis, risk stratification, and
treatment. Am J Hematol. 2019;94:604-616.

3) Magrath I, Adde M, Shad A, et al. Adults and
children with small non-cleaved-cell lymphoma
have a similar excellent outcome when treated
with the same chemotherapy regimen. J Clin
Oncol. 1996;14:925-934.

4) Schmitz R, Ceribelli M, Pittaluga S, et al.
Oncogenic mechanisms in Burkitt lymphoma.
Cold Spring Harb Perspect Med. 2014;:4:a014282.
(accessed 2020 Nov 23) https://www.ncbinlm.
nih.gov/pmc/articles/PMC3904095/pdf/
cshperspectmed-MY C-a014282.pdf

5) Kluin PM, Harris NL, Stein H, et «l. High-grade
B-cell lymphoma. In Swerdlow SH. WHO clas-
sification of tumours of haematopoietic and
lymphoid tissues. rev 4th ed. Lyon: IARC; 2017.
pp335-341.

6) Kluk MJ, Chapuy B, Sinha P, et /. Immunohisto-
chemical detection of MYC-driven diffuse large B-

313

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

cell lymphomas. PLoS One. 2012;7:¢33813.
(accessed 2020 Nov 23) https://www.ncbinlm.
nih.gov/pmc/articles/PMC3325231/pdf/
pone.0033813.pdf

Bigras G, Dong WF, Canil S, et al. New MYC
THC classifier integrating quantitative architec-
ture parameters to predict MYC gene translo-
cation in diffuse large B-cell lymphoma. Appl
Immunohistochem Mol Morphol. 2018;26:54-63.
Kluk MJ, Ho C, Yu H, et /. MYC immunohisto-
chemistry to identify MYC-driven B-cell lym-
phomas in clinical practice. Am J Clin Pathol.
2016;145:166-179.

Johnson NA, Slack GW, Savage K], et al. Con-
current expression of MYC and BCL2 in dif-
fuse large B-cell lymphoma treated with ritux-
imab plus cyclophosphamide, doxorubicin,
vincristine, and prednisone. J Clin Oncol.
2012:30:3452-3459.

Magnoli F, Bernasconi B, Vivian L, et al. Pri-
mary extranodal diffuse large B-cell lympho-
mas: many sites, many entities? Clinico-patho-
logical, immunohistochemical and cytogenetic
study of 106 cases. Cancer Genet. 2018;228-
229:28-40.

Carbone PP, Kaplan HS, Musshoff K, et al. Re-
port of the committee on Hodgkin's disease
staging classification. Cancer Res. 1971;31:1860-
1861.

John PG, Nishitha MR, Michael EW. Manage-
ment of extranodal lymphomas. In Greer JP.
Wintrobe's clinical hematology. 13th ed. Phila-
delphia, Pa: Lippincott Williams & Wilkins; 2013.
pp1866-1868.

Olszewski AJ, Winer ES, Castillo JJ. Improved
survival with rituximab-based chemoimmuno-
therapy in older patients with extranodal diffuse
large B-cell lymphoma. Leuk Res. 2014;38:866-873.
Swerdlow SH, Campo E, Harris NL, et al. WHO
classification of tumours of haematopoietic and
lymphoid tissues. 4th ed. Lyon: TARC; 2008.
International Non-Hodgkin's Lymphoma Prog-
nostic Factors Project. A predictive model for
aggressive non-Hodgkin's lymphoma. N Engl
Med. 1993;329:987-994.

Hans CP, Weisenburger DD, Greiner TC, et al.
Confirmation of the molecular classification of dif-
fuse large B-cell lymphoma by immunohistochem-
istry using a tissue microarray. Blood. 2004;103:275-
282.

Green TM, Young KH, Visco C, et al. Immuno-
histochemical double-hit score is a strong pre-
dictor of outcome in patients with diffuse large



18)

19)

20)

21)

22)

e % K B - 130

B-cell lymphoma treated with rituximab plus
cyclophosphamide, doxorubicin, vincristine, and
prednisone. J Clin Oncol. 2012;30:3460-3467.

Ott G, Rosenwald A, Campo E. Understanding
MYC-driven aggressive B-cell lymphomas: patho-
genesis and classification. Blood. 2013;122:3884-
3891.

Johnson NA, Slack GW, Savage K], et al. Con-
current expression of MYC and BCL2 in diffuse
large B-cell lymphoma treated with rituximab
plus cyclophosphamide, doxorubicin, vincristine,
and prednisone. J Clin Oncol. 2012;30:3452-3459.
Yao S, Li ], Yao Z, et al. Extranodal involvement
in young patients with diffuse large B-cell lym-
phoma: distribution, prognostic value and treat-
ment options. Chin J Cancer Res. 2017,29:57-65.
Serganova I, Rizwan A, Ni X, et al. Metabolic
imaging: a link between lactate dehydrogenase
A, lactate, and tumor phenotype. Clin Cancer
Res. 2011;17:6250-6261.

Liu QH, Li XD, Song MY, et al. Association be-

314

23)

24)

25)

26)

27)

tween C-myc and K-ras gene polymorphisms
and non-Hodgkin lymphoma. Eur Rev Med
Pharmacol Sci. 2020;24:4396-4403.

Leucci E, Cocco M, Onnis A, et al. MYC translo-
cation-negative classical Burkitt lymphoma cases:
an alternative pathogenetic mechanism involving
miRNA deregulation. / Pathol. 2008;216:440-450.
Chung EY, Psathas JN, Yu D, et al. CD19 is a
major B cell receptor-independent activator of
MYC-driven B-lymphomagenesis. J Clin Invest.
2012;122:2257-2266.

Cai Q, Medeiros L], Xu X, et al. MYC-driven
aggressive B-cell lymphomas: biology, entity,
differential diagnosis and clinical management.
Oncotarget. 2015;6:38591-38616.

Jung M, Russell AJ, Liu B, et al. A Myc activity
signature predicts poor clinical outcomes in Myc-
associated cancers. Cancer Res. 2017.77:971-981.
Ok CY, Medeiros L]. High-grade B-cell lympho-
ma: a term re-purposed in the revised WHO
classification. Pathology. 2020;52:68-77.



4% DLBCL & MYC #&H

Evaluation of MYC protein expression using immunohistochemistry in
extranodal Diffuse large B-cell lymphoma

Yohei Sasaki*", Norimichi Hattori", Yuka Uesugi’,
Ayaka Nakata®, Shotaro Shimada", Megumi Watanuki,
Shun Fujiwara, Nana Arai”, Yui Uto?,

So Murai?, Eisuke Shiozawa?, Toshiko Yamochi?

and Tsuyoshi Nakamaki"

Abstract —— Diffuse large B-cell lymphoma (DLBCL) is the most common B-cell lymphoma. Extra-
nodal DLBCL has a primary site, except for the lymph node, which accounts for 30% of DLBCL and
needs risk stratification for treatment planning. In 63 extranodal DLBCL patients, MYC protein expres-
sion was analyzed using immunohistochemistry and compared with the clinical features of those patients
to construct a stratified treatment for extranodal DLBCL. The results revealed that > 40% of MYC-pos-
itive cells were defined as high MYC protein expression, and < 40% of MYC-positive cells were defined
as low MYC protein expression. The most frequent extranodal sites were the pharynx or tonsils, fol-
lowed by the stomach. MYC protein expression occurred in 21 (33%) patients. The pleura was a signifi-
cantly more common site for extranodal DLBCL with high MYC protein expression at the primary sites
than for DLBCL with low MYC protein expression (p=0.042). Patients with high MYC protein expres-
sion exhibited significantly higher stage and international prognostic index and shorter overall survival
than other patients (p < 0.0010, p < 0.0010, and p=0.0017, respectively). The percentage of MYC-posi-
tive cells was correlated with increased serum lactate dehydrogenase (»=0.30, p=0.019) and significantly
associated with increased international prognostic index (p=0.020). We suggest that MYC protein ex-
pression is the prognostic marker in extranodal DLBCL.
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