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Abstract: Diffuse large B cell lymphoma is the most common subtype of lymphoma in Asians. A significant proportion of patients
remain refractory or relapsed after R-CHOP regimen. The common pathogenic signaling pathways of diffuse large B-cell lymphoma
include B cell receptor (BCR), TLR-MYD88-NF-xB, and PI3K/Akt signaling pathway. Targeted drugs include BTK inhibitors,
lenalidomide, bortezomib, IAP inhibitors, PI3K inhibitors, Akt inhibitors, and mTOR inhibitor. This article describes the common
pathogenic signaling pathways and their genetic changes in diffuse large B-cell lymphoma, and summarizes the research progress on
drugs targeted related pathways.
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XFRZH ke K B 20 itk B8 A 2. (Hi
LA 10%[0 B E XEVR, B 40% WA B BCEEIRTT
SEfE 2~5 FEE KRB, HIRARRREMNE K B
S Mk LR R RN, SHEOETE . R R R
JEH BRI IR R Lo TR 1K B 4H M itk TR (1)
DB S IEEA B 4l (BCR) {55 i@#.
Toll FE3ZAK AIBERESr 1A+ 88/% A F-«kB (TLR-
MYD88-NF-xB) {5 5 id s BERMEILEE 3- /&
HEEE B (PIBK/IAKYD {55@ 1%, HEHEIT 4
% Bruton FREERIEE (BTK) 7. KA f
MR oK PR E AT QAP) #IHI7]. PI3K
7). Akt FHIF) . mTOR HIHIF. AR T
RIS PE K B 2H BRIk LR i DL B0 15 5 I R A a5
FE20, FFRGE T A S B H WL IR R ) 25 P A AT
1 5REMK B HEHKEENE LBURESERE
1.1 BCR{E5EBERHEBEEFNE

it BCR f&i%15 5%t B 4K & B e =
KEZ, N2 B kR e MR BCR 1
FKIE, IXFRWKH BCR M5 T IHEE T RE4EFEEM: B
AL AEAFOT . 3 EL T URRAS ] 4k B8 T 2R 4 3
T YURM R RO R B BCR B
S RVE T, SRIENEK B 40 Ik 988 10 79 o 32 2
WA ABC. GCB AiEik AR MHLHI =41, ABC
DLBCL &£ E4E 5T B 43244 X 3L R (s
S RAE, IR M s % BCR {5 58,
1Ml GCB DLBCL ki T-3# E 1% BCR {5 5%,
1.1.1  PradEmmitEsisEE M BCR (558 #f
FRIL, GCB DLBCLAUIK#T “smE” B, il
AL BCR 5 5 i@ 00T, 12(5 53 % Ji ik i s
IR 6 (SYK6) fLibf5s, B TG AR
FRLEE 3-F4i/ 2 s BV FLh YR i =R
F (PIBK/AKYmTOR) #4211, GCB DLBCL i
H 1% BCR 15 5% Akt & 1) 3 2252 3] BCR R %
FEFI PTEN 25 F 3R B 0T, 3k e e 0T /R 18
K B 4 bk LR AR vy A 1R S &
1.1.2 BCR-NF-«B & 5@ BCR Z&4Hiushit
B bts s, S5HIELERET) CDT9A Al
CD79B (Igo 1 IgB) 4% 52 IR BE RIS 3 7
(ITAMs) B R BRY SRC F B IRIL (1
5 LYN. FYN il BLK5) 1214, A SYK
WL R ITAMs, SEILBERRIL A5G . SYK 5
CINS5 Fll B 4R 1 (BLNKD, & Kk 5

BTK FlIffialE C-y2 (PLC-y2) ML AIEAL,

Hefuh e — R H) T e, 5 S0 P P IR TSR 22
RIRIF B IR E BN BE (PKC-B) IS8, b5
CARD11 #3558 PKC-p &b, ff H @& 1L )5
CARD11 73 F W I 54k, £t BCL10 1 MALT1
H4EE CARDLL, UM T CARD11- BCL10-
MALT1 (CBM) &%, MALTL 5% TRAF6
Wiz FRIEME AMISE 6 . IR 26z 28t
it LUBAC 5 IxB ¥/ (IKK) ) NEMO (IKKy)
WHES, WENE G CBM SE WM EAEH,
R AARFEIFREIS0], 8 KK B AV E, &
H NF-xB RAPERE R, FEMGHM i i =
iz, N T RIEEIL R SR, (224
e IEEE A A7 RE S,

o R I, 46K %% ABC DLBCL J5i K
JiRE AN M 2R b B NF-xB 38 8 0 A 38 (R 22k
FRE, FUZIEE 48R ABC DLBCL A E R H
B RN 224, (7 AN BER R K Z % ABC
DLBCL FJfg 2 T NF-xB 3 BRI 5 0, X2
— AR I BT TS, AT DA 4 i B 1 254
[PV T,

1.1.3 i WL R

(1) CD79A/B %%%5: CD79A/B 7 %4k & BCR 41
AL AN 2L, 1850 NF-«B. PI3 i . ERK
MAP R NF-xB 185 1) RS 516 50, JEH
WP 7~ 948 5 R 42 /E CDT9A.CD79B ] ITAM
X1k, H CD79B Z84F (4] 21%) th CD79A 5845 (£
3%) B ik o JHL I Ik ] A2 A PN Ak SRR AR T
BCR HJ#IARE, JH§ 55 T BCR {55 I il 5
LYN g, 3141 BCR 12 5 AIRIEDS 131, Mfife
S S BCR 5.

(2) CBM £&6%): BT LIL, CBM EAY2&
B Ih AL S 288 4 CARD11 1 BCL10 AR &
— AR R A B A I E) MALTL 21 % 27281,
CBM & &2 IKK % 1 NF-xB 7 5 1) o<k iF
B, ZEEWPARA — AN H 5 KRR X ABC
DLBCL 4 R4 #1P4, CARD11 R4 7E ABC
DLBCL. GCB DLBCL H1#7 Kk 429, ixtbgeAraf
S5 CBM F 5 E &M E KIS FE NF«B 55
T B EEE RS0, HHEA RN, BCL10 M RS0 I
R FEEMTRERMEHIR, HPhRZHT 2
2 BCL-10 & [ M AEY, M FL e AR T30
P, (HAREE T 05 NF-xB I AE J1. MALTL hk
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KA ifE X T ABC DLBCL 2 Jfd (1) 773 A2 W A 1]
/2], 7F 7% ABC DLBCL A1 1% GCB DLBCL
PRI 2098 J2 MALTL FI9 48
(3) CIAPL/2: IAP S &1 R AT, 22—
FREBPFETIRTE T, ENRMHIE T2k,
it C (cyto C) &5 AT TR, clAP1
A1 clAP2 (clAPL/2) £ 3 /MR B4 & 2 7 41
(BIR) Z5#t3ak, {2k 1 H A5 - b 2 IR B 1 AT A
EARL S, NS BIHURE T I/ER . b4k, clAP1/2
BRI IR RN FH E3 12 RGNS,
¥ k63 EHN 2 Rz FZeEE AR H A 51 BCL10
b FEUKK fiZe vz 2555 LUBAC 542,
O IKK 305 JE 5 R HERe3T, clAPL/2 435
AT A 11 54tk E %L BIRC2 #1 BIRC3
SRt . 75K [ RIS IR B2 bk 988 i g £ 35 BRI 41
FAZHARES, KIEE BIRC2 F1 BIRC3 134 [H
HIXIE Y BN R, JLHAE ABC DLBCL (%)
16%) 1t GCB DLBCL (<<4%) F & Ik,
1.2 TLR-MYDS88-NF-kB {5 5B M iR EFNE
1.2.1 TLR-MYD88-NF-kB i TLR & | FU 3
W, HEsdisEEm A A ARRENE &
HRREEFS] (LRR) EFME, HMFE 54
FIBAEFR N Toll/IL-1R &5#438 (TIR) B9, MYD88
HER-FEENEEED, OF 3 MIELM:
N 3 IZET- G504 (DD). LS #iR (1D)
A1 C i) Toll/IL-1R £5443% (TIR). MYD88 & H
I TIR fEBGER [FIJE — 2, DD #%% IRAKS T
G5 ZE5PH0, gt FER TIR BUE s (IRAKS)
1 NF-xB {5 5 iH #4042,

TLR AR5, MYD88 5 TLR HI4if
JREB s SR IE I AT S5 R g Rl 52 4 I
NFRSE IL-1 S2ARAH OGS 4 (IRAK-4) Fil IRAK-1.
IRAK-1 5 MYDS88 454 J5, #iE 1 IRAK-4 T
th, BEJ5H TNFR fHCH T 6 (TRAFG) 454, Ja
HERE REAERER (E3) 49, 52 KL E2 |
BEW—ik, B TRAF6 35 IkB #lF (1IKK)
1] NEMO (IKKy) W3, FHTER K63 M £2iz
FEEM, N TGF-B BUHEEE 1 (TAKL) E&W
WS F] TRAFEAS), TAKL B 5 BB IKK-B,
T NF-xB 15 538 #5149,
122 LR
(1> MYD88 R7A: JL-F-Hrfi MYD88 RA#L K A7
TIR &5tk , Hodr L265P JRAL 124 Ay 1k M 42 5

(R WLHAE 5. MY D88L25P {15 MY D88 & [ 1
Bk L 1A B @&, £ T 265 MR E R
BRI (L265P), X MARA F IR TIR 2514
B R LK, SR MY D88 B R AL I P ZE 457 471,
H-FEH MYD88-IRAK {55 H &Y Bk i1,
£k NF-xB HHEIGEH, MYD88W265P & i, - [
EERE [ MLGE (87%). ABC DLBCL (29%). Ji %k
PR A R TRIETER B UMM (70%). i
HATRIEME R B UM ELR (54%). EHITRIE
PER B AR EIR (74%) AT IgM BY 5 SR B ) B
TR SRR AR A E (52%). 4k 22 55 KR TRk
LRGSR, BT, BRI S2 R SR MK B 41
Ik ELJRT R IR A2 ABC Y148, 50-52]
(2)MYD88 k& 5848 : H 7 % W, £ ABC DLBCL
1, MYD88 %48 55 CD79B/A I CARD1L 5 4>
HE. {EH MYD88-P S5 (1o, 5 33%lA
£ CD79A/B R45, 4 7% £ 45 CARD11 524518l
Phelan 58I 5T B T —Fh#r i) BCR 15 5 SBUR AL
X, MYD88. TLRY #1 BCR Al £ EAME S
) (My-T-BCR), Tfii H. My-T-BCR 5 mTOR 3L [[ &
AL TVlgfA, ERIKSIEAAE NF-«xB F1 mTOR
551 .
1.3 PIBK/Akt FS BB R HIFEF N
1.3.1 PI3K/Akt {F5iHE% PI3K/AKt 155 E/N &
R B 41 A7 A B I, BCR P [R] 5244
CD19 Il SYK BiEg#RREWUS PISK 155 IM Bk,
WS PISK A PIP2 BRI PIP3, MM HGE 805
B PDKL fIZEEA¥EE B, #t—5 'S8 mTOR
NF-xB S5 41 B 715 045 5 38 2% 1) 30 4.
kSN T O WRE (FOXO) J& Akt fity 1= %
Y. Akt i EERL FOXO, {Eitefls 14-3-3
NTHENG S, SRR RRE, Xt
A0 5 RG240 i ) R Y R R O O Joi (55561
FOXO FKse—Fh il ZRIFE S R 7, FHlE T, 4
i JE . DNA #ifhiE BE 2 i, H
FOXO1. FOXO03. FOXO04 Fil FOXO06 #5758,
BCR 53 1) PI3K/AKt SliHs0E UL &% i J5 i) FOXO1
R AL AN TG PR 7 FOXOL ¥R FHIE, M
T PR (g o156
1.3.2 sfEENAR
(1) PIBK RAF: H/ECAHIRERRIEREEKR B
St b L9 TR R B A PISK IV B 7 0 3 IR S
T S (1) 5 LR SRR TR SR8 MK B 4 bk ELR 1 R
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HLEI R T — e EHER ¥, {UTE 6% ABC
DLBCL & ¥ T PI3K ¥ #.{7 PIK3CA FI3 14 ol
THRARE,
(2) PTEN #k2k: PTEN J2& PISK {5530 ¢ 0 Fa P 1
IR, @ PIP3 ) B IR IS PLIZIE S . PTEN
Gh= FEPIP3 LR, MIMIHER T X PIBK/AKt i i
R, Jﬁﬁﬁﬁlﬁéﬂﬂﬂﬁik\ BEgE . I AR R
f 2 L FR 801, PTEN R 2R 7E 9%~ 11% 1 R 14K
B MMtk R (£135 GCB. ABC LAY w3,
{H7E GCB P 7Y Hp B 5 i [3 61641,
2 SREMAK B M BB EIETT A
2.1 06 NF-xB {5 S1@ AT 2040
2.1.1 BTK ##5% BTK & B #3245 5145
(P58 7T, % B 4 S IR 4 184 5 R AR
A7 EA EZR T VE - BTK 0577078 I AR A A 2L AN
I ARAFF 75 FR 350 o R AP I e e v 2
A & Je CAE B — 2 a5 0 2 5 97 V%
PG B T — 2o 4y 22 24 65681, JRilEAT 1 2 Tl
I AR 7E 1 TEE X 5 R MR R8I K B 4
FL ik B (1 A ARG R, B2 A B JE B R
70 R EiEVATE ABC DLBCL #% (37%) I
HERPE S TEREMERYE GCB DLBCL H#
(5%), JLHZMHA MYD88LEP FI CD79B A ZRAL
(80%) ff) ABC DLBCL H#4, A5 % e #iz i B
BERER My-T-BCR (MyD88-TLR9-BCR) ##E &W)
1A 5 CARD11-BCL-10-MALT1 E&%#1 mTOR 1)
FIEAEH, MG BCR K HT) NF-xB #E5,
EBRIEE K B 4 i bk EL 8 5o 7 A B JE 1R S AN
#T [F & AR B MYD88L28 Al CD79B B CD79A
ARSI, W Az BY B —SRAR (R84 K B 4 bk
SR AT B AT PR AR R . 7R S 1 TN R R Bl
TEPETRIE M B I bk R AR R A 7T R, A
LY. SRR, REARIEHE (R-ICE)
PG BA e 7= AR T s B R 26 (90%), He A 55%
MEEE AR T 5% (CR) B, dh{fAEe.
KIS . 2 PTH RN ERA TR, ERRE
HMeva 1 ABC DLBCL 3 it s 1 R4 (197 ZH
AT R, TEATA B A 2%50% (ORR)
N 44% (CR, 28%), it GCB DLBCL ## /] ORR
N 65% (CR, 41%) 971, HH5E/R, £ R-CHOP
A AT B R AT g R /N T 60 2 1FE GCB
DLBCL B3 WA A=A AR S A= A7 A8l % T
JE R PR A 2 R TRIE 1K B 4 M Ibk TR R

A B JE B 2 R A S AT [FRE R AR B 3
Rl R 216974,

SR, A B JefEdE BTK 3l b ARSE A% 1
S5ARRRIA R, A aeie A A R R,
XA B JE N 25 Mt A o 4. BLE 2 R ER 2 4R
BTK il 7B AL T I A 1) S IAR B, i -R & Je
tirabrutinib. ¥4 % Je. spebrutinib. M7583 iX 53k
#r BTK #iil5, LAJ CB1763. pirtobrutinib. GNE-
431 FFEIEILAY BTK #5552 A3 BTK 441
FULE LA RS Hh R Y R AP IR 52 1, ™ E )
AR BR AR 148 BTK ##IFIMK, 75 B 41
i SR P R CLn B 4 M IbR R L I L Y o
95 R M ELERER A IURE D Fp -t E A AR e i ),
L2 T S IEAEHEAT . DO FLIR PR R 3 K 3 oA
B 4G R, IS TRIE MR B AR . 38
PR EIESE . £ 1 ST tirabrutinib (1) 1 3im PR
R4, 7E19E GCB DLBCL &% (89%) #11 GCB
DLBCL ## (6%) kMR KMy TRiE MK
B 4 bk E 98 73 2Erhr, 359% 3 GCB H 58 4 4%
FRIF RN 5E A% (CRICRUW) £ 9%, #4)
ek (PR) 4 26%. Firi GCB DLBCL #£#Lx
R, 34k 1 IR T A B JEAE R R B VA P B 4
PRI BB 1 3RS, B RS R Ik B 4T ol
W BN R, JRUR M EERER A MRE . SR8 M
K B 20 AR LR R v v LR R I % DXk R
64%I1) L E A R MR, TRIEPERN B 21 itk LR &
FH N L) 31%5, spebrutinib 3815 T E K BTK
A, AHFLR PRI T U T oA BTK #7107,
et BTK Ml FI054b T IR KT &P B, 53tk
PramsFAEE, HATRELS BTK #11) Cys-481 {7 5
M EAERH, B e B AE R c481s 287488 BTK
B RIS, I 7 R B A B S A0 4k 751
i 24 11781
212 SRR RIBEE N BA H b A
TR TEM . SR ET N E3 2 R IEHEM
%4> cereblon [T BCR-NF-kB i, MM & 7% H:
PR R T, SRR o 2 S e 2 5 1
7 RG], FERREBEETETRIENME K B 4l
R R R SR B A AR FE TR, R 7E ABC
DLBCL 3 A B4 1) [ R 0-861 SRS BE el g N
RIS PE K B 21k LR 1) — 2R b2 s VR 9T T R
Jei s R R BT ORI AT I 52 A )R RE7-80,
TE 1 501 BRI PRAFE 72 2, FERTE 9RIgPER B 4H
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P bk TR YR 7 TR, KSR AR B A R-CHOP (R2-
CHOP) A J it JEBAE T R PR 34%, 3%
HEUSET, B 1 3G RS 70 B 8 1E 76 PP A
R-CHOP Bt &R IREN% S R-CHOP X41E /I ABC
DLBCL HFMITROU, eabh, RIS FELEFRIR ST
CIE % GCB DLBCL S 2 H 3, FFaEk
%} R-CHOP 4 R B[] 60~80 % & 4E B (1 ok g
AEAEIFTA) o SR TS BE R HERF 1A YT 97 20T B R A 1A
TER 2R,

213 WHEMK W oK —Fh B A 40 )
A, CHHER TE7 2P sCE MR . e
) B BEAR T I NF-xB 5 461931, 8 B2 K (1 5 2%
PEEE S R B VA T BR 9687 R R I8 PE K B 41
WRELJR R AT TR, AR — 2
WA 2L, 25 EPOCH J7 REL & RIS, #i
Bk 2 Rk B VA T ABC DLBCL i I b 2R
(%) 83%I[1 3 B PR L3720 B T2 R 5k
MG PE GCB DLBCL &% (£ 13% I PR UL
Fraf0 81, SR, 20 It SR e IE BN B A oK
It 4 R-CHOP teir#E R-CHOP H At ABC
DLBCL & 1 i 5 06971,

2.1.4 1AP HIHIF]  ZE 2 ANRRARATA 2 B R
T EAMPBE (Smac) & —FhEi R LR kiR R (R,
TE S TAE 530N T 5 cyto C — R ZRRLf4R:
TR ANH T, 52 Rl IAP 4> TRE LS S, R PR |AP
PR T (A 98, DT AR 33 A B T A
clAPL/2 #iifiF5)/2 — 20284 Smac /N1 I AR
Fed g 1 Fh CIAPL/2 3101 771 /2 Eb Fit A8 A
(birinapant), ‘& & —f RA M4~ CIAPL/2 45 & 4]
M) ARy 7, nEEEE CIAPL2 [ AR P
NF-kB FUI0E, M 3E 8 4 P AE 119, 99101 7
Yang ZEBRF 5L, Smac B HLER FRMG ET LA
R P#A% clAPL Al clAP2 [F)EJE, wLLFHIE BCR
Hi) ABC DLBCL St fs a4 &. Hul, &6
5y CIAPL/2 #iiil ) S &K Hiok, 41 LCL-161.
xevinapant (Debio-1143). AEG-40730. LtE: AL
0o, S R TIRIR, H AT IELEA FIG K%
PR HEATIE 7031, CIAPL/2 H 57 e 40 A o] 36
7 ABC DLBCL [#)—FF 7 7£ I [ 2547 .

2.2 ¥B[5) PIBK/AKUMTOR {5 S1BI&8TT 254
2.2.1 PI3K 17  PIBK 57 CAE 8 —J 7 ik
BRIBE BT VRAE R BIHE VA T R I8 K B 4T bk LR
BE AT T 2 AN, i 245

7 I R I PR R FH T 5 004107, fimepinostat
(CUDC-907) B y—F oy, wlli] PIBK (1
% o B A1 &) Al HDAC C I 28R B, 7£ 1
T, f MYC R oRig MR B 41 itk
E=LJR7 8 6] fimepinosta (1 ) M. % i T8 MYC 5548
[PI5RIENER B 4H bk B8 R 35107,
2.2.2 Akt #IilFR Akt #0H7R MK-2206 4 E B
TE RIS K B 40 bk ELI8 (141 R AT AS 23 Hh A 2k 108l
SR, FEFBIG R IAL H . MK-2206 X} 5RiE 4k B
YT A IR B8 96T TR0, FOE A R RN, Bt
Z FOXO1 4u i L 58 2485t SYK HIHIFHIF1 Akt
) Bel, # SYK Hdi A Akt 0 7 % 52
FOXO1 WA FE R KL, #5535 ER K] FOXO1 2 LA
BH (5% B M BCR it sRI8 K B 21 A bk 290 4
ML Gu/S HAHE S UM IE T, XL HE 3518 T SYK
Akt FIFI AR E T BCR 18 S H8i1E
PRiE R B AN RV IT R ), R T
FOXO1L 7 It Hh (1) 8 ZE 1 I,
2.2.3 mTOR ##7%] mTOR #77%; 75 & 5w
(temsirolimus). f&k4EZLE] Ceverolimus) fE N H—
ITIEBIREITVER —80 7, EER . MR G
SRS K B 21 BRIk ER e A PR R R R
BT TV M E N — 25 el S HoAh 25 B A
FHES 3 PR ) 757 52 R BV PR TRiE MK B 4
PRIk B SR ) R B — s Ve MR8, 7E 1 I
24 ZHNRTRIEMER B 4RIk R R 1 T IR R
I, B2 R Y 2 F] A R-CHOP 1B Ni% 67T,
TE 24 N H AT 88 B B 1t J B A i 41281,
BARIX — 25 A NHRAy, (B 753 — Bt Ji Rk BH
R-CHOP BX Gk 4E 5 m] VR Y7 Bk -
3 g

AL 23 M AE TRIE I K B 4 bk EIRE VA T TR Y S
FAAREE T XHbk R AR 22 R R IR B AR . R — 1k
MR CEW T2 2R R IRER, HF2
FEPRAR S R V) Dh REA AN K BB . AR SIS T oRiE
PEK B 20 bk L8 i L B B0 {5 5 il i DA S
W DL AR S, A TR DL A 25 TE R IE R
B 4 it vk 988w (10 B FH 3 8, IR 8 2R B BTK 411
HIFIFA B RIS 250 mT A R ig 1K
B 4 ibk R B TS, 1T — L AL ) 2
%5 2 A8 BTK #l#I57. PI3K 4147, mTOR i 7
(1 5 BRI R AIE 0 st A IR S R 5. ki
K B 20 bk TR & — s FE e B PR, i — 0 1)



FEIWBETH 20224FE7H

ARt bl

Drugs & Clinic

Vol. 37 No. 7 July 2022 « 1671 «

Y HLB AR S A AE ) 2o A B TR R omig ok B 4

MR SRS HE . MR IIRIT %,

K2

Ve i K 2 S BT S Lf (RT3

ABFR HAEEAFAREEF SN R

SEHk

(1]

(2]

3]

[4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

Morton L M, Wang S S, Devesa S S, et al. Lymphoma
incidence patterns by WHO subtype in the United States,
1992-2001 [J]. Blood, 2006, 107(1): 265-276.

Brito AB C, Delamain M T, Oliveira C, et al. Polymorphisms
in key regulator genes of the intrinsic apoptosis pathway
in risk and clinical presentation of diffuse large B-cell
lymphoma [J]. Hematol Oncol, 2017, 35(4): 911-913.
Schmitz R, Wright G W, Huang D W, et al. Genetics and
pathogenesis of diffuse large B-cell lymphoma [J]. N
Engl J Med, 2018, 378(15): 1396-1407.

Maurer M J, Ghesquiées H, Jais J P, et al. Event-free
survival at 24 months is a robust end point for disease-
related outcome in diffuse large B-cell lymphoma treated
with immunochemotherapy [J]. J Clin Oncol, 2014,
32(10): 1066-1073.

Maxwell S A, Cherry E M, Bayless K J J L L. Akt,
14-3-3¢, and vimentin mediate a drug-resistant invasive
phenotype in diffuse large B-cell lymphoma [J]. Leuk
Lymphoma, 2011, 52(5): 849-864.

Kippers R. Mechanisms of B-cell lymphoma pathogenesis
[J]. Nat Rev Cancer, 2005, 5(4): 251-262.

Young R M, Staudt L M. Targeting pathological B cell
receptor signalling in lymphoid malignancies [J]. Nat Rev
Drug Discov, 2013, 12(3): 229-243.

Shaffer A L, 3rd, Young R M, Staudt L M. Pathogenesis
of human B cell lymphomas [J]. Annu Rev Immunol,
2012, 30: 565-610.

Davis R E, Ngo V N, Lenz G, et al. Chronic active B-
cell-receptor signalling in diffuse large B-cell lymphoma
[J]. Nature, 2010, 463(7277): 88-92.

Havranek O, Xu J, Kdhrer S, et al. Tonic B-cell receptor
signaling in diffuse large B-cell lymphoma [J]. Blood,
2017, 130(8): 995-1006.

Srinivasan L, Sasaki Y, Calado D P, et al. PI3 kinase
signals BCR-dependent mature B cell survival [J]. Cell,
2009, 139(3): 573-586.

Clark M R, Tanaka A, Powers S E, et al. Receptors,
subcellular compartments and the regulation of peripheral
B cell responses: the illuminating state of anergy [J]. Mol
Immunol, 2011, 48(11): 1281-1286.

Reth M. Antigen receptor tail clue [J]. Nature, 1989,

[14]

[18]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

338(6214): 383-384.

Saijo K, Schmedt C, Su | H, et al. Essential role of Src-
family protein tyrosine kinases in NF-«kB activation
during B cell development [J]. Nat Immunol, 2003, 4(3):
274-279.

Schulze-Luehrmann J, Ghosh S J . Antigen-receptor
signaling to nuclear factor kappa B [J]. Immunity, 2006,
25(5): 701-715.

Kong K F, Altman AJ T I I. In and out of the bull's eye:
protein kinase Cs in the immunological synapse [J].
Trends Immunol, 2013, 34(5): 234-242.

Thome M, Charton J E, Pelzer C, et al. Antigen receptor
signaling to NF-kappaB via CARMAL, BCL10, and
MALT1 [J]. Cold Spring Harb Perspect Biol, 2010, 2(9):
a003004.

Oeckinghaus A, Wegener E, Welteke V, et al. Maltl
ubiquitination triggers NF-xB signaling upon T-cell
activation [J]. EMBO J, 2007, 26(22): 4634-4645.
Benetatos C A, Mitsuuchi Y, Burns J M, et al. Birinapant
(TL32711), A bivalent SMAC mimetic, targets TRAF2-
clAPs, abrogates TNF-induced NF-xB
activation, and is active in patient-derived xenograft
models [J]. Mol Cancer Ther, 2014, 13(4): 867.

Dubois S M, Alexia C, Wu Y, et al. A catalytic-
independent role for the LUBAC in NF-kB activation

associated

upon antigen receptor engagement and in lymphoma cells
[J]. Blood, 2014, 123(14): 2199-2203.

Vallabhapurapu S, Karin M. Regulation and function of
NF-xB transcription factors in the immune system [J].
Annu Rev Immunol, 2009, 27(1): 693-733.

Young R M, Shaffer A L, 3rd, Phelan J D, et al. B-cell
receptor signaling in diffuse large B-cell lymphoma [J].
Semin Hematol, 2015, 52(2): 77-85.

Davis R E, Brown K D, Siebenlist U, et al. Constitutive
nuclear factor kappaB activity is required for survival of
activated B cell-like diffuse large B cell lymphoma cells
[J]- J Exp Med, 2001, 194(12): 1861-1874.

Wilson W H, Young R M, Schmitz R, et al. Targeting B
cell receptor signaling with ibrutinib in diffuse large B
cell lymphoma [J]. Nat Med, 2015, 21(8): 922-926.
Ben-Neriah Y, Karin M J N I. Inflammation meets cancer,
with NF-kappa B as the matchmaker [J]. Nat Immunol,
2011, 12(8): 715-723.

Gazumyan A, Reichlin A, Nussenzweig M C. Ig beta
tyrosine residues contribute to the control of B cell
receptor signaling by regulating receptor internalization
[J]. J Exp Med, 2006, 203(7): 1785-1794.

Rosebeck S, Rehman A O, Lucas P C, et al. From MALT



* 1672 ¢

FEIWBETH 20224FE7H

ARt bl

Drugs & Clinic Vol. 37 No. 7 July 2022

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

(36]

[37]

[38]

[39]

lymphoma to the CBM signalosome [J]. Cell Cycle, 2011,
10(15): 2485-2496.

Ruefli-Brasse A A, French D M, Dixit V M J S.
Regulation of NF-kB-dependent lymphocyte activation
and development by paracaspase [J]. Science, 2003,
302(5650): 1581-1584

Lamason R L, Kupfer A, Pomerantz J L. The dynamic
distribution of CARD11 at the immunological synapse is
regulated by the inhibitory kinesin GAKIN [J]. Mol Cell,
2010, 40(5): 798-809.

Chan W, Schaffer T B, Pomerantz J L. A quantitative
signaling screen identifies CARD11 mutations in the
CARD and LATCH domains that induce Bcl10
ubiquitination and human lymphoma cell survival [J].
Mol Cell Biol, 2013, 33(2): 429-443.

Willis T G, Jadayel D M, Du M Q, et al. Bcl10 is
involved in t(1;14)(p22;932) of MALT B cell lymphoma
and mutated in multiple tumor types [J]. Cell, 1999,
96(1): 35-45.

Nagel D, Spranger S, Vincendeau M, et al.
Pharmacologic inhibition of MALT1 protease by
phenothiazines as a therapeutic approach for the treatment of
aggressive ABC-DLBCL [J]. Cancer Cell, 2012, 22(6):
825-837.

Micheau O, Tschopp J. Induction of TNF receptor
I-mediated apoptosis via two sequential
complexes [J]. Cell, 2003, 114(2): 181-190.
Rothe M, Pan M G, Henzel W J, et al. The TNFR2-TRAF
signaling complex contains two novel proteins related to
baculoviral inhibitor of apoptosis proteins [J]. Cell, 1995,
83(7): 1243-1252.

Chai J, Du C, Wu J W, et al. Structural and biochemical
basis of apoptotic activation by Smac/DIABLO [J].
Nature, 2000, 406(6798): 855-862.

Dougan S K, Dougan M. Regulation of innate and

signaling

adaptive antitumor immunity by IAP antagonists [J].
Immunotherapy, 2018, 10(9): 787-796.

Yang Y, Kelly P, Shaffer A L, 3rd, et al. Targeting non-
proteolytic protein ubiquitination for the treatment of
diffuse large B cell lymphoma [J]. Cancer Cell, 2016,
29(4): 494-507.

Scholtysik R, Kreuz M,
Characterization of genomic imbalances in diffuse large

Hummel M, et al.

B-cell lymphoma by detailed SNP-chip analysis [J]. Int J
Cancer, 2015, 136(5): 1033-1042.

Bowie A, O'neill L a J. The interleukin-1 receptor/Toll-
like receptor superfamily: signal generators for pro-
inflammatory interleukins and microbial products [J]. J

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Leukoc Biol, 2000, 67(4): 508-514.

Akira S, Takeda K. Toll-like receptor signaling [J]. Nat
Rev Immunol, 2004, 4(7): 499-511.

lwasaki A, Medzhitov R. Regulation of adaptive
immunity by the innate immune system [J]. Science,
2010, 327(5963): 291-295.

Ishii K J, Akira S. Innate immune recognition of, and
regulation by, DNA [J]. Trends Immunol, 2006, 27(11):
525-532.

Li S, Strelow A, Fontana E J, et al. IRAK-4: A novel
member of the IRAK family with the properties of an
IRAK-kinase [J]. Proc Natl Acad Sci U S A, 2002, 99(8):
5567-5572.

Deng L, Wang C, Spencer E, et al. Activation of the IxkB
kinase complex by TRAF6 requires a dimeric ubiquitin-
conjugating enzyme complex and a unique polyubiquitin
chain [J]. Cell, 2000, 103(2): 351-361.

Wang C, Deng L, Hong M, et al. TAK1 is a ubiquitin-
dependent kinase of MKK and IKK [J]. Nature, 2001,
412(6844): 346-351.

Akira S, Uematsu S, Takeuchi O. Pathogen recognition
and innate immunity [J]. Cell, 2006, 124(4): 783-801.
Wyncke L, Bovijn C, Pauwels E, et al. Reconstructing the
TIR side of the myddosome: A paradigm for TIR-TIR
interactions [J]. Structure, 2016, 24(3): 437-447.

Ngo V N, Young R M, Schmitz R, et al. Oncogenically
active MYD88 mutations in human lymphoma [J].
Nature, 2011, 470(7332): 115-119.

Avbelj M, Wolz O O, Fekonja O, et al. Activation of
lymphoma-associated MyD88 mutations via allostery-
induced TIR-domain oligomerization [J]. Blood, 2014,
124(26): 3896-3904.

Camilleri-Brot S, Criniée E, Brot P, et al. Auniform
activated B-cell-like immunophenotype might explain the
poor prognosis of primary central nervous system
lymphomas: Analysis of 83 cases [J]. Blood, 2006,
107(1): 190-196.

Hoefnagel J J, Dijkman R, Basso K, et al. Distinct types
of primary cutaneous large B-cell lymphoma identified
by gene expression profiling [J]. Blood, 2005, 105(9):
3671-3678.

Cheah C Y, Wirth A, Seymour J F. Primary testicular
lymphoma [J]. Blood, 2014, 123(4): 486-493.

Phelan J D, Young R M, Webster D E, et al. A
multiprotein supercomplex controlling oncogenic signalling
in lymphoma [J]. Nature, 2018, 560(7718): 387-391.
Uddin S, Hussain A R, Siraj A K, et al. Role of
phosphatidylinositol 3'-kinase/AKT pathway in diffuse



FEIWBETH 20224FE7H

ARt bl

Drugs & Clinic Vol. 37 No. 7 July 2022 -« 1673 -

[55]

[56]

[57]

(58]

[59]

(60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

large B-cell lymphoma survival Blood, 2006,
108(13): 4178-4186.

Greer E L, Brunet A. FOXO transcription factors at the
interface between longevity and tumor suppression [J].
Oncogene, 2005, 24(50): 7410-7425.

Szydlowski M, Kiliszek P, Sewastianik T, et al. FOXO1
activation is an effector of SYK and AKT inhibition in
tonic BCR signal-dependent diffuse large B-cell
lymphomas [J]. Blood, 2016, 127(6): 739-748.

Calnan D R, Brunet A. The FoxO code [J]. Oncogene,
2008, 27(16): 2276-2288.

Szydtowski M, Jabtonska E, Juszczynski P. FOXO1
transcription factor: A critical effector of the PI3K-AKT
axis in B-cell development [J]. Int Rev Immunol, 2014,
33(2): 146-157.

Zhang J, Grubor V, Love C L,
heterogeneity of diffuse large B-cell lymphoma [J]. Proc
Natl Acad Sci U S A, 2013, 110(4): 1398-1403.

Manning B D, Cantley L C. AKT/PKB signaling:
navigating downstream [J]. Cell, 2007, 129(7): 1261-
1274,

Chapuy B, Stewart C, Dunford A J, et al. Molecular
subtypes of diffuse large B cell lymphoma are associated

[J].

et al. Genetic

with distinct pathogenic mechanisms and outcomes [J].
Nat Med, 2018, 24(5): 679-690.

Wang X, Cao X, Sun R, et al. Clinical significance of
PTEN deletion, mutation, and loss of PTEN expression in
De Novo diffuse large B-cell lymphoma [J]. Neoplasia,
2018, 20(6): 574-593.

Lenz G, Wright G W, Emre N C T, et al. Molecular
subtypes of diffuse large B-cell lymphoma arise by
distinct genetic pathways [J]. Proc Natl Acad Sci U S A,
2008, 105(36): 13520-13525.

Pfeifer M, Grau M, Lenze D, et al. PTEN loss defines a
PI3K/AKT pathway-dependent germinal center subtype
of diffuse large B-cell lymphoma [J]. Proc Natl Acad Sci
U S A, 2013, 110(30): 12420-12425.

Younes A, Thieblemont C, Morschhauser F, et al. Combination
of ibrutinib with rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisone (R-CHOP) for treatment-
naive patients with CD20-positive B-cell non-Hodgkin
lymphoma: A non-randomised, phase 1b study [J]. Lancet
Oncol, 2014, 15(9): 1019-1026.

Sauter C S, Matasar M J, Schoder H, et al. A phase 1
study of ibrutinib in combination with R-ICE in patients
with relapsed or primary refractory DLBCL [J]. Blood,
2018, 131(16): 1805-1808.

Goy A, Ramchandren R, Ghosh N, et al. Ibrutinib plus

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[78]

[76]

(7]

[78]

[79]

lenalidomide and rituximab has promising activity in
relapsed/refractory non-germinal center B-cell-like DLBCL
[J]. Blood, 2019, 134(13): 1024-1036.

Younes A, Sehn L H, Johnson P, et al. Randomized phase
Il trial of ibrutinib and rituximab plus cyclophosphamide,
doxorubicin, vincristine, and prednisone in non-germinal
center B-cell diffuse large B-cell lymphoma [J]. J Clin
Oncol, 2019, 37(15): 1285-1295.

Grommes C, Pastore A, Palaskas N, et al. Ibrutinib
unmasks critical role of Bruton tyrosine kinase in primary
CNS lymphoma [J]. Cancer Discov, 2017, 7(9): 1018-
1029.

Lionakis M S, Dunleavy K, Roschewski M, et al.
Inhibition of B cell receptor signaling by ibrutinib in
primary CNS lymphoma [J]. Cancer Cell, 2017, 31(6):
833-843.e5.

Grommes C, Tang S S, Wolfe J, et al. Phase 1b trial of an
ibrutinib-based combination therapy in recurrent/ refractory
CNS lymphoma [J]. Blood, 2019, 133(5): 436-445.
Takesono A, Finkelstein L D, Schwartzberg PLJJ O C
S. Beyond calcium: new signaling pathways for Tec
family kinases [J]. Cell Sci, 2002, 115(Pt 15): 3039-3048.
Berglcf A, Hamasy A, Meinke S, et al. Targets for
ibrutinib beyond B cell malignancies [J]. Scand J
Immunol, 2015, 82(3): 208-217.

Zhang S Q, Smith S M, Zhang S Y, et al. Mechanisms of
ibrutinib resistance in chronic lymphocytic leukaemia and
non-Hodgkin lymphoma [J]. Br J Haematol, 2015,
170(4): 445-456.

Kim H O. Development of BTK inhibitors for the
treatment of B-cell malignancies [J]. Arch Pharm Res,
2019, 42(2): 171-181.

Walter H S, Rule S A, Dyer M J S, et al. A phase 1
clinical trial of the selective BTK inhibitor ONO/GS-
4059 in relapsed and refractory mature B-cell malignancies
[J]- Blood, 2016, 127(4): 411-419.

Jurczak W, Rule S, Townsend W, et al. Phase I, first-in-
human trial of Bruton's tyrosine kinase inhibitor M7583
in patients with B-cell malignancies [J]. Leuk Lymphoma,
2021, 62(10): 2392-2399.

Johnson A R, Kohli P B, Katewa A, et al. Battling Btk
mutants with noncovalent inhibitors that overcome
Cys481 and Thr474 mutations [J]. ACS Chem Biol, 2016,
11(10): 2897-2907.

Zhang L H, Kosek J, Wang M, et al. Lenalidomide
efficacy in activated B-cell-like subtype diffuse large B-
cell lymphoma is dependent upon IRF4 and cereblon
expression [J]. Br J Haematol, 2013, 160(4): 487-502.



* 1674 -

FEIWBETH 20224FE7H

ARt bl

Drugs & Clinic Vol. 37 No. 7 July 2022

(80]

(81]

(82]

(83]

(84]

[85]

[86]

(87]

(88]

(89]

Hernandez-llizaliturri F J, Deeb G, Zinzani P L, et al.
Higher response to lenalidomide in relapsed/refractory
diffuse large B-cell lymphoma in nongerminal center B-
cell-like than in germinal center B-cell-like phenotype
[J]. Cancer, 2011, 117(22): 5058-5066.

Witzig T E, Vose J M, Zinzani P L, et al. An international
phase Il trial of single-agent lenalidomide for relapsed or
refractory aggressive B-cell non-Hodgkin's lymphoma
[J]. Ann Oncol, 2011, 22(7): 1622-1627.

Wang M, Fowler N, Wagner-Bartak N, et al. Oral
lenalidomide with rituximab in relapsed or refractory
diffuse large cell, follicular and transformed lymphoma: a
phase Il clinical trial [J]. Leukemia, 2013, 27(9): 1902-
1909.

Martn A, Redondo A M, Dlouhy I, et al. Lenalidomide in
combination with R-ESHAP in patients with relapsed or
refractory diffuse large B-cell lymphoma: A phase 1b
study from GELTAMO group [J]. Br J Haematol, 2016,
173(2): 245-252.

Hitz F, Zucca E, Pabst T, et al. Rituximab, bendamustine
and lenalidomide in patients with aggressive B-cell
lymphoma not eligible for anthracycline-based therapy or
intensive salvage chemotherapy — SAKK 38/08 [J]. Br J
Haematol, 2016, 174(2): 255-263.

Ferreri A J M, Sassone M, Zaja F, et al. Lenalidomide
maintenance in patients with relapsed diffuse large B-cell
lymphoma who are not eligible for autologous stem cell
transplantation: an open label, single-arm, multicentre
phase 2 trial [J]. Lancet Haematol, 2017, 4(3): el37-
e146.

Czuczman M S, Trnény M, Davies A, et al. A Phase 2/3
multicenter, randomized, open-label study to compare the
efficacy and safety of lenalidomide versus investigator's
choice in patients with relapsed or refractory diffuse large
B-cell lymphoma [J]. Clin Cancer Res, 2017, 23(15):
4127-4137.

Nowakowski G S, Laplant B, Habermann T M, et al.
Lenalidomide can be safely combined with R-CHOP
(R2CHOP) in the initial chemotherapy for aggressive B-
cell lymphomas: Phase | study [J]. Leukemia, 2011,
25(12): 1877-1881.

Chiappella A, Tucci A, Castellino A, et al. Lenalidomide
plus cyclophosphamide, doxorubicin, vincristine, prednisone
and rituximab is safe and effective in untreated, elderly
patients with diffuse large B-cell lymphoma: A phase |
study by the Fondazione Italiana Linfomi [J]. Haematologica,
2013, 98(11): 1732-1738.

Vitolo U, Chiappella A, Franceschetti S, et al.

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

Lenalidomide plus R-CHOP21 in elderly patients with
untreated diffuse large B-cell lymphoma: Results of the
REALOQ7 open-label, multicentre, phase 2 trial [J]. Lancet
Oncol, 2014, 15(7): 730-737.

Nowakowski G S, Hong F, Scott D W, et al. Addition of
lenalidomide to R-CHOP improves outcomes in newly
diagnosed diffuse large B-cell lymphoma in a randomized
phase 11 US intergroup study ECOG-ACRIN E1412 [J]. J
Clin Oncol, 2021, 39(12): 1329-1338.

Nowakowski G S, Chiappella A, Witzig T E, et al.
ROBUST: Lenalidomide-R-CHOP versus placebo-R-CHOP
in previously untreated ABC-type diffuse large B- cell
lymphoma [J]. Future Oncol, 2016, 12(13): 1553-1563.
Thieblemont C, Tilly H, Gomes Da Silva M, et al.
Lenalidomide maintenance compared with placebo in
responding elderly patients with diffuse large B-cell
lymphoma treated with first-Line rituximab plus
cyclophosphamide,  doxorubicin,  vincristine, and
prednisone [J]. J Clin Oncol, 2017, 35(22): 2473-2481.
Chen D, Frezza M, Schmitt S, et al. Bortezomib as the
first proteasome inhibitor anticancer drug: Current status
and future perspectives [J]. Curr Cancer Drug Targets,
2011, 11(3): 239-253.

Goy A, Younes A, Mclaughlin P, et al. Phase Il study of
proteasome inhibitor bortezomib in relapsed or refractory
B-cell non-Hodgkin's lymphoma [J]. J Clin Oncol, 2005,
23(4): 667-675.

Dunleavy K, Pittaluga S, Czuczman M S, et al.
Differential efficacy of bortezomib plus chemotherapy
within  molecular subtypes of diffuse large B-cell
lymphoma [J]. Blood, 2009, 113(24): 6069-6076.

Offner F, Samoilova O, Osmanov E, et al. Frontline
rituximab, cyclophosphamide, doxorubicin, and prednisone
with bortezomib (VR-CAP) or vincristine (R-CHOP) for
non-GCB DLBCL [J]. Blood, 2015, 126(16): 1893-1901.
Leonard J P, Kolibaba K S, Reeves J A, et al.
Randomized phase Il study of R-CHOP with or without
bortezomib in previously untreated patients with
non-germinal center B-cell-like diffuse large B-cell
lymphoma [J]. J Clin Oncol, 2017, 35(31): 3538-3546.
Du C, Fang M, Li Y, et al. Smac, A mitochondrial protein
that promotes cytochrome c-dependent caspase activation
by eliminating IAP inhibition [J]. Cell, 2000, 102: 33-42.
Allensworth J L, Sauer S J, Lyerly H K, et al. Smac
mimetic birinapant induces apoptosis and enhances
TRAIL potency in inflammatory breast cancer cells in an
IAP-dependent and TNF-o-independent mechanism [J].
Breast Cancer Res Treat, 2013, 137(2): 359-371.



FEIWBETH 20224FE7H

ARt bl

Drugs & Clinic Vol. 37 No. 7 July 2022 « 1675 -

[100] Condon S M, Mitsuuchi Y, Deng Y, et al. Birinapant, A
Smac-mimetic with improved tolerability for the
treatment of solid tumors and hematological malignancies
[J]. 3 Med Chem, 2014, 57(9): 3666-3677.

[101] Krepler C, Chunduru S K, Halloran M B, et al. The novel
SMAC mimetic birinapant exhibits potent activity against
human melanoma cells [J]. Clin Cancer Res, 2013, 19(7):
1784-1794.

[102] Molyer B, Kumar A, Angel J B. SMAC Mimetics as
therapeutic agents in HIV infection [J]. Front Immunol,
2021, 12: 780400.

[103] Smac Mimetic - List Results - ClinicalTrials.Gov (2022).
https://clinicaltrials.gov/ct2/results?cond=& term=smac+
mimetic&cntry=&state=&city=&dist.[EB/OL].

[104] Brown J R, Davids M S, Rodon J, et al. Phase | trial of
the pan-PI3K inhibitor pilaralisib (SAR245408/XL147)
in patients with chronic lymphocytic leukemia (CLL) or
relapsed/refractory lymphoma [J]. Clin Cancer Res, 2015,
21(14): 3160.

[105] Younes A, Salles G, Martinelli G, et al. Pan-
phosphatidylinositol 3-kinase inhibition with buparlisib in
patients with relapsed or refractory non-Hodgkin lymphoma
[J]. Haematologica, 2017, 102(12): 2104- 2112.

[106] Dreyling M, Morschhauser F, Bouabdallah K, et al. Phase
Il study of copanlisib, A PI3K inhibitor, in relapsed or
refractory, indolent or aggressive lymphoma [J]. Ann
Oncol, 2017, 28(9): 2169-2178.

[107]Oki Y, Kelly K R, Flinn I, et al. CUDC-907 in relapsed/
refractory diffuse large B-cell lymphoma, including
patients with MY C-alterations: Results from an expanded
phase | trial [J]. Haematologica, 2017, 102(11): 1923-
1930.

[108] Wang J, Xu-Monette Z Y, Jabbar K J, et al. AKT

Hyperactivation and the potential of AKT-targeted
therapy in diffuse large B-cell lymphoma [J]. Am J
Pathol, 2017, 187(8): 1700-1716.

[109] Oki Y, Fanale M, Romaguera J, et al. Phase Il study of an
AKT inhibitor MK2206 in patients with relapsed or refractory
lymphoma [J]. Br J Haematol, 2015, 171(4): 463-470.

[110] Witzig T E, Reeder C B, Laplant B R, et al. A phase Il
trial of the oral mTOR inhibitor everolimus in relapsed
aggressive lymphoma [J]. Leukemia, 2011, 25(2): 341-
347.

[111] Smith S M, Van Besien K, Karrison T, et al. Temsirolimus
has activity in non-mantle cell non- Hodgkin's lymphoma
subtypes: The University of Chicago phase Il consortium
[J]. J Clin Oncol, 2010, 28(31): 4740-4746.

[112] Barnes J A, Jacobsen E, Feng Y, et al. Everolimus in
combination with rituximab induces complete responses
in heavily pretreated diffuse large B-cell lymphoma [J].
Haematologica, 2013, 98(4): 615-619.

[113] Fenske T S, Shah N M, Kim K M, et al. A phase 2 study
of weekly temsirolimus and bortezomib for relapsed or
refractory B-cell non-Hodgkin lymphoma: A Wisconsin
Oncology Network study [J]. Cancer, 2015, 121(19):
3465-3471.

[114] Johnston P B, Laplant B, Mcphail E, et al. Everolimus
combined with R-CHOP-21 for new, untreated, diffuse
large B-cell lymphoma (NCCTG 1085 [Alliance]): safety
and efficacy results of a phase 1 and feasibility trial [J].
Lancet Haematol, 2016, 3(7): €309-e316.

[115] Witzig T E, Laplant B, Habermann T M, et al. High rate
of event-free survival at 24 months with everolimus/
RCHOP for untreated diffuse large B-cell lymphoma:
updated results from NCCTG N1085 (Alliance) [J].
Blood Cancer J, 2017, 7 (6): €576-e576.

[t MFE]



