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Application Situation on PI3K5 Inhibitors in B-cell Lymphoma
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ABSTRACT: PI3K/AKT/mTOR signaling pathway plays a crucial role in cell proliferation, survival, differentiation, motility and
intracellular transport. PI3K§, an isoform of PI3K, is highly expressed in B lymphocytes and is involved in the malignant
progression of B-cell lymphoma. Thus, PI3K4 has emerged as an attractive target for the development of anti-B-cell lymphoma
drugs. Currently, there are several PI3K3 inhibitors approved by the FDA for the treatment of B-cell lymphoma, each with its own
characteristics, but also with varying degrees of adverse effects in clinical practice. Due to the complexity and diversity of the
pathogenesis of B-cell lymphoma, single-target PI3K$ inhibitors often have limited efficacy and are prone to drug resistance, and
need to be combined with chemotherapy or other targeted drugs to enhance their efficacy. The future trend is to design novel
inhibitors with higher efficacy and lower toxicity or to develop novel combination regimens with other chemotherapy, radiotherapy,
and target drugs to acquire better anti-tumor effects with reduced adverse effects. This review summarizes the PI3K$ inhibitors that
have been approved for the treatment of B-cell lymphoma or are still in clinical trials, mainly focusing on their characteristics,
adverse effects and combination regimens.
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Fig. 1 Mechanism of action of PI3K/AKT/mTOR signaling pathway
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50.0%. 86.4% 1) i 3 i | Umbralisib Ji5 i 97 93
/NBR, Umbralisib 2 i 8 5 [3,4-d] W% BE 7T £ 40
HoHuC IR E AR 43 F T CKle MO A4S
AN, 5 Idelalisib A1 Duvelisib A 3EREEFAIK
AN[A], Umbralisib EA fe/ M i #EHHI/E D 7
M W e | 1) 3-9-4- 5 TR AR SRR IR | 4l T 0%
A4S, XA g Umbralisib B A &8 & 7 78 e £
PE Y TR T, MZBL J& — F A K G218 1 3 0L
NHL, i R 3l & Se R 28 Bhiayr . B2,
REBBEESE LS4, kA
Umbralisib 7] L1 id if BH Wy PI3K & #§ & 4% Bt
MZBL WfEH . X T8 OIS BRI B, 5%
DAL JE S 95 A0 1t XU 17 AN BE TR 52 BTK 41l 714K
RS, Umbralisib 7] A2 B A9 48
VERELY, [EmF, 1T CKlef& CLL A7 HE A4,
A g SR 5400380 ) 19 Umbralisib 7] 5 25 (4 B 440
il R A4 KB A B FI6 9T CLL, #Fimidie 1
Umbralisib 93 W UE®, 144F, Umbralisib 7 BH K7
4E-BP1/elF4F/c-Myc i F1175 5 bk (988 40 a SE 1~ Ty
T A BCRAE T 1delalisib, K1 BA Hi4y PI3KS )
T B AT 93T DLBCL By RAN (B,
2.4.1 Umbralisib A B 7ERFFEH R,
5 Umbralisib A 5¢ 915 245 & A= REAR, I+ HEA
R B RO AT, Umbralisib 5 % WAYAS B
NOEMETE, KAETE AS% B E T . BE LK
34 A R R s D | I M A
o, WA 1. 14% B9 EE RN BN 2 kIR
J7, Hp RS | iR IS R W (k4
H=5%) MIEIEIRIT R, 1% MEEFAR
R N E ¥k /> Umbralisib i # & P, 5
Idelalisib Al Duvelisibf{ I, Umbralisib )% 4P
Ak, RIEN TR RN R A SRR, B
R AR, HAFZUCE X

24.2 Umbralisib 5 CD20# & [ #i 1A

o E IR 22 2024 4F 3 H 45 41 55 6 14

Ublituximab X577 & & MEVAHE B 4 ig NHL F1
CLL Ublituximab I Umbralisib i& 43 7] # [
CD20 F1 PI3KS My Fr 8B4k &4, 2 Mk & TE
CLL F1 B 4fiffl NHL Hr ¥ B A7 R A0y B2 3G A
2=V, Ublituximab J2& — #8900 T F2 L HT CD20
BT, AL B IR EL AR | CD20 Bt 5
HA R, xRS BETE LT A ofatumumab
ocrelizumab . rituximab 1 obinutuzumab A [F] . IIfi
PRATAFFE 3], Ublituximab 1 Umbralisib ¥ 2H 4
(& Fx Ry U2) B D W 20% . 76 V1b B 58
U2 JRI7 & R /MERTE B 4l NHL FI CLL B2 %
}y 46%, ORR H 17%, DOR N 20 4~H ., U2 /“&
AN B R A i, SR A R 3
P2y, feHesZ U2 ARy i, JLFsA
B LSS I R AR, B4R Ublituximab AJ
RESEETS, (H U2 BEHHIA S8 3 Hak 4 9
B, BRI, %L, PI3KS #il 5
B LA G EA I B RO AL S R ) R
BREAR,
3 & LAY PI3KS N5
3.1 Incyte fi| 25/ Parsaclisib

Parsaclisib J& — ' =5 25 A0 45 55 1 PI3KS 01 7]
., XF PI3KS By % 5 14 29 S H At 7 784 /Y 20 000
f, W 3k 2, H HIIE 7 # 17 DLBCL. FL,
MZBL 1 MCL iyl KRt oy, Wk 1. fE—
EE % 52k AT PE NHL BB 9 172 I BE 5T
Parsaclisib 82457497 DLBCL & & B ¥4 bt 8
% PE, ORR N 30.4%, DOR N 13.54 f 1,
Parsaclisib 4547 14 7 M8 - 15 e 8 450 B X 45 5 8
gy, AR T HAth PI3KS #0415 (4 Idelalisib
Duvelisib) 11 £7 7 19 B #e B A1 7 g 7 58 — AR
PI3KS 411 il 751 £ T2 1 2 5L X S 45 Ay 1 i A 2
I, A Parsaclisib 92 4R4E F4) 2l i L i #E 57
PR ImRAT R A 0F 5 R, Parsaclisib A T8¢
PRSI, Parsaclisib 45 #4) (A0 P ok e Hh o 3 T LATE B
[, AR TR E AR, XA DA
5 PBK M I A ¥E £ P ¥, Parsaclisib X}
PI3KS My BEEEMAR =, {H5 PI3KS 1 il 771 AH OC Y
JURMA RN (85 . S5 . ko4 s A
Jiti 42 ) 7E Parsaclisib ({5 FH Hp A5 WL,

HHj, Parsaclisib 1IEAE A B —¥7 k505 JAK1
IR . DO MG, A THt BCL. SL{AdHE
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Tab. 2 Subtype selectivity of PI3K$ inhibitors discussed in
this review nmol-L™
% 1C50
PI3Ka PI3Kp PI3Kd PI3Ky

Idelalisib 820 570 2.5 89
Copanlisib 0.5 3.7 0.7 6.6
Duvelisib 1 600 85 2.5 27
Umbralisib >10 000 >10 000 6.2 1400
Parsaclisib 3 600 2100 12 280
AMG-319 33 000 2700 18 850
Tenalisib >7 500 >2 500 25 33
Linperlisib 1200 140 4.6 2 500

A B R EMERIR AT, W3R 1.
3.2 Amgen HlZjH) AMG-319

AMG-319 J& — Ff B 8 Y 1E £ PE PI3KS 411 ifil
F, A CLL A1 H:Ath bk B4 987 A9 5109 11 PR iy F 55 v
LA AT PR . PI3KS Al BTK il 7)1
AN [l Y 7 CEE ) B 20 M A7 AR5 S i, Rt
PO IR R B B A R P AR, AR 1
6 12 W BF 92 d, BTK 4 il 5] Acalabrutinib Fl
AMG-319 & H AT DLiR 97 & & METG TF B 4 Mg
NHL, ORR N 63%, HIX}F H257657 A frdl i,
AT LA v AR PR 24 1 i 25 14, Spriano 4877 & #1L
Acalabrutinib F1 AMG-319 4 FH7E 12 28 P bk B2 983 11
IR R h i F h WAEH . AR kB8,
BTK #1115 Acalabrutinib 1 AMG- 319 & JH 7] L)
e CLL /N BUBEAY A A7 15 2401 H g Mg A
HALH 5306 NF-«B (55 MM T- R AR
IR,
3.3 Rhizen il 24 Tenalisib

Tenalisib J&—F [ AR 1% =5 25 £ 4% PI3KS/y 11l
A, WL 1 FEERXE K MEIA TR LR R GO
AR I IR MR, 7% BE TR, 13%
BH BB R, BEMREN 19%, PR
N 61%7, Locatelli 257 JIEBH T Tenalisib 7] B
FEA ) HL 4R, 1 700 E 08 20 A M ff 2
[ M5 5 2C T . 7E VIb BB 5Y 1, Tenalisib 75 &
KA MEIAYE T 40 Mk R R R A B
FERPUMRRE MY, PRI R R R B
FRAFE M W o Tenalisib &¢ & UL A B 242
METE . B AR eE, ULER 1. 5 Idelalisib £ [,
Tenalisib ) 3 2% J8 15 K& i 54> (XU 141 i
H)o HEMZE, IMEERT 6 MR, WiKA
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| BB RN o, SR 5 A5 AT S5 P ek
Ui 452 A Tenalisib, (A 2 24 B E A B 441
1R,

3.4 fHEGEE Y/ FIGEEELZLAY Linperlisib

Linperlisib J&—# F ik 1Y) PI3KS #fil5], 23K
73 FDA #il & ()t %} FL A1 CLL & N UERY 2 WKL
2k INE , W% 1. Linperlisib i 25 14 5
Idelalisib A~ [F], Jf HAH# T 1delalisib X} PI3KS (1
WHVEE . 7EE I AMRBESE T, Linperlisib 75
BCL & & 1) ORRJIE: 64.0%, ¥5 %5 ¥ 4 %k
72.0%. 2 AN EWRETE FLE & b, 7]k 2
90% [*) ORR. Linperlisib5 25 KM KR ZEA R
T =10 %, LSRR PER A8 (44.0%) . Fili
% (16.0%) . 1= RERIMLAE (12.0%) . ik EL 40 a3 2
JiE (8.0%) S FIAIMEIRE (8.0%) 7, UL 1.

T 2020 4 9 H ARAGE 524 it W A 3 ) o il
PEIPIL TS . 76 TG RAFSE T, Linperlisib 652
RIMEVATE FL T, ORR>80%, i f il 3%
>95%. Linperlisib [ % 25 24 % 4 0] #5 | i &% PE
U H LI E BE R RN R AR AT R 2R 2
Y. Linperlisib & eV, AR AHEENAE
TF & 14 1A PI3KS H7I7)

4 5B

VERHIA YT I 2 G2 0 e A v A 0, 2
FAAEDAIE T PI3KS # il 50 ( Pas it & . (B 7E
2021—2022 4EHAME], 2 BT 4 4~ PI3KS #4551
S 3t B R oy o TP 1. o A I B AT el w7 <
THole HAT, JPRORAEE. Bl LA K i = AH 56
FA) A s 2 2 B ) PI3KCS 310 57 BIF % ) e A s
%o Il R L PI3KS #1590 i fiff I A)S 47 7 1 £ [)
R, ) dn el A AR MR T B R A S R 25
SRR R T, BRA GG R
W% PI3KS R~ —25 1 & 5 nl o] BE IR AR
TV H ARG 25707 %, TR ik PI3KS
it 5Pk BA U RIME A %, LA SRR
FHF T R 750 A= b i
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