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Expert consensus on rational medication management of targeted PISK/Akt/mTOR inhibitors in breast
cancer
Writing Group of Expert Consensus on Rational Medication Management of Targeted PI3K/Akt/mTOR Inhibitors

in Breast Cancer

ABSTRACT OBJECTIVE To promote the rational use of phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/
mammalian target of rapamycin (mTOR) inhibitors in breast cancer treatment and provide guidance for pharmacists to implement
homogeneous medication therapy management. METHODS A multidisciplinary panel comprising content experts (clinical
medicine, pharmacy) and methodological experts (evidence-based medicine, statistics, medical ethics) was assembled using the
Nominal Group Technique. A draft consensus was developed through systematic literature retrieval, analysis, and synthesis.
External reviewers evaluated the draft via questionnaire-based feedback and revisions were incorporated to finalize the consensus.
RESULTS This consensus framework focuses on the medication therapy management process of PI3K/Akt/mTOR inhibitors with
information collection, treatment regimen evaluation and pharmaceutical intervention structure modules. Seven critical issues and
eight evidence-based recommendations were addressed, including efficacy assessment, drug selection, safety, drug interactions,
and adherence. CONCLUSION This consensus offers comprehensive medication guidance on PI3K/Akt/mTOR inhibitors in the
treatment of breast cancer for pharmacists, aiming to enhance therapeutic effectiveness in patients, reduce the incidence of adverse
reactions, and ensure the safe and effective use of medications.
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[ GMR 434114 0.986 . 1.010.0.970,909%C1 435124 0.934~
1.040.0.955~1.060.0.902~1.040]. {H HH{T % JCi% 2578
o O REA A R R AR DG 2 2 g

JLF CAPItello-291 F1 D3614C00007 Z5AFF5% , 5 175
AEIEH B (505 1)) AH LE , < DT R R 2 (268 f3i]) 5l
B (750 FF U REAS 4= J 35 T i AUC GRS AR TELL LU
S4 1.05.1.17,90%CI 43 51 >4 1.01~1.10,0.94~1.47) |
Coae (R AR HE AR LEABL 53591 R 1,05, 1.13, 909%C1 43551
1.01~1.09.0.93~1.36) 2= F ¥ Lgqit#E L, HH
T 14 JC 1% 24 78 3 B T D RE N 42 J0 35 P 0 A1 5 2 3 2
fFgE

JHF KOVARIK 0 5% , 5 D fig 1E 7 & (13.441))
AL 252 (6 1) L B2 (9 f51]) AN B2 (6 f3) IF D REAS 42
SEE BRI IR 4 5 W) 9 8 S 1t 0 I3 i 1 1.8.3.2 11
3.61f . TEIIBEA 2B (84]) 5 1EH & (8 i) AH
EE, BAR FTIR 2 mg AR AE 5w ] 1) R LT B R BRI T 53%
[(9.1+3.1)L/h vs. (19.4+5.8)L/h], F = MFEK T 84%
[(79+42)hvs. (43 +18)h]™™,

(6) FUIEEAN 4 R B U BE A 2 B H PAMI TG
TR 2y, R SR IR R ZE AR R N
f) 2% 2 e, B UCRF R AR R P L o 6 me, AR LIk,
JIl s HoAth PAMI TG 75 PR R . L E DhRE AN e A ]
PEPEARYE R ], HICTE PR a5 14 G HAh PAM 78 5
B DA 4= A b i A, i PR TR 1 L0 CE i
2N B, SR IETE)

FETF Royer " HER 24 3lj2% (population pharmacoki-
netics, POP PK) %5 5 52 FE ali vp B2 DA = f o (117
f5)) T R T 5 A ) 1) 4 245500 i 5 T2 O T
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"Bt I REAS 4 [ WUIT 75 5 3R (creatinine clearance, CLer) <
30 mL/min] £ B AR OCEI | 1228 ] 3 oy TEARLA FH B 3%
FIHE]

HT INAVO120 F1 GO39374 1F5% , 5B Ui 1F 3 &
F (185 ) ) AH LE , AP IS A ZEAE 2 5 B D RS 4 SR o (124
) v i) 2 5 1 TG B 3 22 5 (AUC | Conss F1 i ) GMR 53
o 1.10,1.11, 1.11, 90%CI 43 %] & 1.05~1.16, 1.06~
1.17.1.03~1.18) s B B T BE AN 4 R IR FH IR A1 E 1
AUC B IEH 5 5 T3%; Wb, 415 8 B B D REAS 2 1
# (CLer<<30 mL/min) BB 5E 1E 7E 2E 47 (W% T 28 Gt
250 GP44944 )1

LT CAPItello-291 F1D3614C00007 Z24F5% , 515 1)y
REIEH B (424 B A EE , R VC R 7R 42 (267 )
JE (85 1)) B T A 4 3 i) AUC, GRI bR iEfk HEAE
43 5 A 1.01, 1.16, 909%CI 43 5] & 0.97~1.06, 1.08~
1.24) | Coa (I FRHEAL HUAE 2351 R 1.01,1.16,90%CI1 43
B4 0.97~1.05.1.09~1.23) ¥ T0 i E 2 Rl
2.3 ARREFEM

24 fi AN RSN PPA 8 LA TR S T | A R i
KB4 . 1508, W 7843 BRA# PISK/Akt/mTOR {55518
P00 TE B A2 BRI AE , DA T AE AR TR ) PAMI {5 F 3 A2 v a]
B IS BN 5 FEUR BT E 2 R AR AR BN If AR
Iy I ik SR B 3G A i R it , WA B R AT 22 2R R
B2, PAMIBYH DS KON I RAFAE S A HiE it I
Fe 4, 25 0 i Ve B DN BR AR W JE I L3R 5

I PRI 6 « I PRYG YT 1L A2 PP 5 B B A S T ) PAMI
FHEHEA R BLRAT 47

I PRAFEFE F, PL3K At 70 By 355 ) ) KOG A o WA R
SR LA MM o ML T RS B % R L 4
TRCT RS Horp IR i B o W WL 3 A T
2yJ5 1~2 A W, AT MRS PR 5 LA ) 5 24 6]
B w]70) i 22 200 mg B, T AARORHR JEE Dol b v M )
KM HOBHAS 2GR, A 0w R T3 o IR R
FE R AN RN AE R AR s D | it/ N
1 LA L 10T 58, JEL P s AR 1 2 e A 3 g, fEL
T STRHAYT RG] R A R

Akt J00 3 57 DT AN R B RS BB G
O T AN o R RS SR A LAY R R AR TR
Sy RRE T O BRIR TS Y R L[] 8 d, T O
I~2%, IAA—F RIS BH T EIISHIT . FEY
JRE 3R A s R R DE (8 () I AT PR TR akE S
FEA BRSO dn BRI KON RELGE i, nT
PEATILTEIRTT

mTOR A il 7 4 24k 55 w] 5 UL A9 AN B S R 43 11 Jfs
B B BZ 20 RIS MR ACT R, H R R
RAIEZL T A P o R O AN RO 5 BRIk =2
A T A S D e ABEAR AR DGR AR . LI
IRAETF IR MR AE SE w136 7 i e I A8 2 B DI RE , B LR 3R
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IR A B ILET, I W2 A Rl R X T e e
20 B I RERI AU P R 1 8

AT, PAMi AN KSR KR8 22 K I T L Al R ATE
FE, AE Tl R B B S b %22 T IR
it — IR T LV E i B S R ESE

e AR ) R 7« AN 7 B 2 PISK A IR B B DL AN
BN, FAZ5 8 Rl anqar A7 DR e # 7

A7 5 L - TCHE R i A, B LUFE 25 0iR T T
Je W R K, W AR TR B R L 4 X T
AR PRI S B SR 0 e R, AR AT
IR , IR I R A U Ak R 245 , 5 R 3 I w42 i)
AR, BN R FAE NI B RHE IR 2512, 45T AR AL
PRESTG . XF T PAMI AH G 1) &5 % , FEBE 259 ] 1 1k —
FXUIR, 575 &1 SGLT2 1kl 771 | g misdog 2% (thiazolidine-
dione, TZDs) [ 4 25 | [ =5 1L 0% 2% A K 1 (glucagon-like
peptide-1, GLP-1) 25U H T-iA 97 PAMI AH G i UFE
AR, BB ATl R S B 2 A o OB IR 9 2001 A 3
HetE)

PI3K 411 il 551 52 W I A 19 %2 A A 3R 5 1 o fth 2%
PAMi, J&F PI3K 1) il %1 BT 5% F1] =] 1Y) SOLAR-1 #F5Y &
7, R I R A2 0k 65% , 3 G a4 P B AY & A=
AR 32.7% F13.9%™ T Ah—T ok [ 3 [ (1) Hrp
SO [ B AT 5 4T AT AR ) A DG w8 R & A KR
SO0, 25 F R, AT RE ) E R OG = MHAE & A i b o
BRI A IR I 16 d, T GO ) e WS A A= 2258 61.5%
3G R 22.7% , AW N 6.5%"" . —TiA FAFHRF ZE R T
I PRI S 7S, A R IR & 26 2R 58.6%, 3 Pl 4 %
e LR 2 A 2R 5353 A 5.6% F1 0 5 7E AR FE 5 4% (body mass
index, BMI) =30.0 kg/m’ {35 1, &5 LA & A2 R
65.5%, 1 7E BMI<<30.0 kg/m’ ¥ #2357 , &5 105 &k A= %
“h 56.8%™

Akt J 81575 DT85 F1 mTOR ] 77140 4 25 =) 350y
MBEAY & A R ARG . 76 CAPItello-291 #F 5% H , i F
R VG s FRCE 11 g WS & 2B 50 2%, HL =3 G v IiA
BN, —I5 Meta 43 BTl A WoR AR 4E 54 7] S 20
BT AN B RONE 4 A 6 5 ik g AR G, 76 5 2
M98 BB B b & A R R (27.2%), 95%C1 R 22.2%~
32.8%) , T TEZL MRS B Th R AE B e IR (3.3%, 95%CL Ny
1.39%~8.2%)"",

2.4 MEMEREME

PAMi AH B A PEAS 0 F SR A 25 5 HAh 2454
SRR AN RAH AR B R , 45 H AR (14 258
2.4.1 B A ]

B 5% 1) = e AR I 3 2L I (5 R P450 3A4 i
(cytochrome P450 3A4, CYP3A4) X i} , & b 7o F &5
CYP3A4 575550 ] 5 ] 155 ) =) A0 A AR g Inpe 1 24
W RAL , 28 Tk 535 L 20 v I I PRI 7 885 (2, o

HREZG 2025445 36 %45 111]



F4  PAMIHYE LA R BB I R FHIE K Ab IR HE s

ARER IGIREE BB B [T
Rk SEMEE BLnAE T 1%:FPGKF>ULN~ 160 mg/dL(>ULN ~89 mmolL) NEEEH S 5%, WEREEN, AT IRBOKLA IR, Sk RS S0 B R
I % EFF R A MR R Bl — U
24 FPGKF->160~250 mgldL(>89~13.9 mmol/L) AT 18 AR B AT IRBK I S e, IR o i = Hssay T s
SGLT2 ISR E L7 s IREE 250 We M BESAT T FPG % 2 <160 mg/dL (<8.9 mmol/L) LI
RS K FEH AR MRI7 R B Aol k0P BT FPG A 8 E <160 mgldL (<89
mmol), TR BRI 1 4, EMR T PPG R EL AL
34:FPGKF->250~500 mg/dL(>13.9~27.8 mmol/L) ERTPURST 7%, W RS, 4 T IRBK AL S IR I S s~ ARy s Ik
YR SGLT2 MR HELG , FL 28 R ILERFS 207 RN, % 1o Mty (T e o Boii
Ah A AL IR SRR  FPGIEE <160 mg/dL(<8.9 mmol/L), M5 Z1E—%5
VR INELAIE AR BEATT  FPG A M 2 160 mg/dL(<8.9 mmol/L), HUA I MU A £
I, R B AR 1R
44 :FPGAKT>500 mg/dL(>27.8 mmol/L) TUTIAAT SR WA AT 5 BN 1 38 037 (T ok i SR o
SEBEIL) KT S8 A FPG; f1 FPG FEZ <500 mg/dL(<27.8 mmol/L) AR T 3 4 FPG
A ELRHA, BN FPG > 500 mg/dL(>27.8 mmolL ), M A f2 14
gt SRBARR R R EIARAN 1~ 5 > ~S R ULN A E > 15~3 fULN AR R R K T AR A
;] 3 BEER> 5~ 205 ULN JBAZ >3~ 10§ ULN T A BT A e I A eI
44 HEEE >0 fEULN IALE > 10 FFULN AR T2
K BeRkBI 1~ 290 B < BSA 1 30%, HL A RUBLAIE FEBUH I FFR 6 AR, T R A e BN IR 7
I~4 4 B> BSA R 30% BRI o JF S A B A IR T R 307 50 3 DL e M, B I PAME 25
IR, ELARR BRI AER e B B2 L R A
W5 Sk AR FRERRRIAK S RERESEM R DT 400 BN I A TR, R, SRR 2R AT R
MG, A A R
NI 2RIV (K 4~6 ) BN P (S B0TF  SRITAG LRI 5 R et 204 S, BN PAM ST, BSR4
TAMBEEREDZR EEMRE
I REVAEMOER TR, BTN, T8 RS LD s T A a2 0 2ty S, R 2 <1 IR LA Bk P
FeBestyr; FEHE P R, M E R R 7 RTINS <L, WA R B AR L4 R0 BB Rk A F
BT
TR PR A TR D SRR, R LA RI(CT) KR FIUAT KT, SRR, Y
SRR e i VAR, RS TR B A B PR, I CTRARRRL, %S AT E R R E < 4, MRA R
AEHRIAE 4 NS E A 7
SRATEER, PRH & FERE IRATE . TR CTR AR 4R BT R E <1 4 MR e ]
TR TR TR A A () TS IR AR LI R
RN, H B IR
A R R GRS, R EAT O (K& AILRPT. R CT AR B0 TR R BB IR E LR ERRAN R
FRAE) HEITEVEAN (50 iR
FUE MEAE 242 140~159/90~99 mmHg( 1 mmHg=0.133 kPa) R G2 R ESRT | R IR R TR A Bl
340> 160/100 mmHg, (A EREM AR T RGASEL WA RIS CRBF 1)
HRHRE
T2 >200/110 mmHg B TEAR A AR SRR Tt Wi B 2y SR by, MRS EIH . MRRH Aimani% BRI EmE A
el R IRBHRAAG SRR R L Bl Do, ik A PR
OBEEERE RN RO EREORERA 1R ERERER XS TR KF R & HASmR ek
AR 250 R, MR, FE AR B &Y ERPRST, AR E <19 IR R TR . DRI RO BRER, P
THBEIMEE R <1 BN EER AT R RS LR RS IR R R TH R
T AR ), BiE A E i R ik
3 TR, B BERPRURT R R <14 DR R TR A7 R R LSSy (DA K
TR B TR ARTUARS ), Byfss A T R bt P
ARATRRERRE, FER AT, BRI RS BRI E
DIATERE SR ER AR T AR 3R 7 % IR 7, OB AR iAo . PAMG GRS T (5 i, %
ENEBORE TR MR A SHITLR TG, W0 M AL A TR | A LA B L TR B e Bt (A%
B B R A & Wik REE ER G A LR
HWRRRR EERE EREsm Ras 1~2% TR, AR PR 2R i 2 Al
T BRI R AT 3% Ll
44 KRBT

FPG: %5 i MUK s SGLT2 : H- A A W R 12 R 112, BSA : AMAFR AR ; ULN: S50 [,
F A 4 CYP3AA BRI 5
Then BUE AR BB,

EZ G 2025 4F5 36 %45 11 14

SRESPANE

2 ol ] 5% 1) ) )L 2 ik A2
(e A, ] 5% ) AR By 2 41 o
CYP2C9 11 1% 1 , i 1 35 AR O #6 51 SR S5 25 1 (&
CYP2CO ) QBN , 25280 P Al R P 20issss o 1tk

https://www. cnk1. net

A, 7L R g8 it 245 25 4 (breast cancer resistance protein,
BCRP) 1)1 il 57 AT 36 4k 410 i) BCRP 171 4t Bry 45 1) w] 11 1A
P/ |2 P T, DN T B8 TR KU S ., A
K2y bk BRI 6,
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£5 PAMIiARRNEE

R IRGEERMEMAYMBKESERNTEEED

e O 8 B LS Bk AR HEEHI
It FPG ML IATE A28, B0 GREN 1RERG, 2 R0 4 I 1k CYP3A4SAA ] FOTT BAE R K (EREESA MARERR A0S, T

FPG; 4 3/ A I 1 B L A0 1 PP Bk A
R BRI PR S ) %

It TEeTee =g 063 MR AR, AR RS
=R
fiohigsls  SREBANEERRATE A AELREN LI AR L RENR R

) % B~ AR R
Bobills  RER REASMAE MR AT IR R AR DA 5
BN R FRRER RS EE
i3 SR TT ORI < AR | L U B AR A D
140/90 mmHg %
SR BUREHIFEATFEMEE  WRGEER OG0 PR AR L) I B
(A CRMEN BRI SRR Pl
MiEseE Al EMEE L AR QAR L AR

AR A A )

WERWER G MERRAR RARAEL LR ARk

BRI TR A

REERTER MG

R6 FIEFRMEMZYEKSERNEEEDR

RONERE  ARAR AR
CYPIARRIASER) RO B R T A (R Al 250K BRI 20

¥4 jisned ISV g ek
CYPSA4BRIIHI  SErcst (KoL bt FRBent (R UG SRS IR T A0

T ATCARS b RTNER RSN, A S A A
BCRPYIHA TR FUHEIT BB ek B RIS DL Rt
fin SRR
CYPCOEHT  WROURIR WP R TIE A O ISR 2 Gt S 2 PR

TEOLH FERCIEK 05 R R SRR, Ttk BB P
HE M ER SARAT AR R SRR

2.4.2 -RUC@mEE
R UC A B 7E AR N 322 4 CYP3A4 R, 1E N
CYP3A4 WIYEFEY , K SV F5 CYP3A4 i S5 5
il S Mt 25 CY P AA 55 ) 57 25 5 | k1 i ) Bl 1% A1) =]
[ 2 Bl 27 N 2530 o2 | 7= A AN R 25 AR EAE Y,
BB TR . AR S BRI 7,
x®7T FrEFNEMAYESERNEIFEED
TARGEE  BRAR ARBHRT ST
CYPSAMBRINEN) ROWT RERT RLE A fRICEH mEER, 0%, ksl
F T A ZAGEE  RIATIE ER
CYPSAGTRAS] T Dot O 5306 B RICE8 MG 0 R B R
F A REZ A, R, R R LT
W R L RER RS R R RN . Tk
I I DLt B 0 5 320 mg,
ROUCCHS T4 FEAE ) 640 mg), 564 d, 44
JRlE3d

2.4.3 MKHERH]

M o B T AR AR 2 CYP3A4 T, HifE R
CYP3A4 MTEREY , SRR FIFIARL, 5 CYP3A4 517
SRR I R A FH S AT REAF 7 [RRE 0 25 3h 24 i 2534
AU L AN, IR R 2T RS KA 2, A 2
YA HESE PR 1 (P-glycoprotein, P-gp ) , 84§ 24 5 7] Ifil
R T BRI BN 8 & A XU e 7 1 TR IR
o M2 B 02 8,
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AR KON EES  Rn R BIATAE, TR Bt
I R B, T 1S mg
N 10 mg e, B K% 20 mg, BEK 1
W R RA SRR, AR S
EhHE
CYP3AA AT P-gp A A Fends (gl s £ 37 s, R B i . 5 CYP3AY VS P-gp 3
AER EIE R SIS 5 CYPIAL R P-gp it
LIS R MHRAT B2 mg, B 1IGFEH
CYPIAG R P-gp PR 2 WS kil BTSRIC B WA A A B AT S S mg, B
B AEE SR ARK . K ERRIHN, e AR
WIRERE R % W RATEEL L 2~3 AT
244 BHIF|%E
AR A) ZEAE AR N T4 CYP3A4 AR, R PT
L, A BCK %25 5 CYP3A4 55175 557 Al 41 )
F RV, DAt B2 AN AR EAE ] . #2259
FMEBFIILEI,
x®9 FPANEMEMAYEKESERANTFEEM
WAHARY  HRAH ARPMREEET
CYPIAGRRIASA] ROFT KEHE AFHE FIRT. UBAEmSRERIT 25005, Tssh
FIRAT B ZAMEE  REURAITICE, S
CYPIASRANHA  FRIREme il oo AR S e B T0 (NI AR 0 23008 R R R
& MRS TR B U R, TR T AT
Z0 TR BEMOR RS ARk
PEAG L AR VAT 25 WA EAE FHPEAL s, S A e
0 IR A R 25 IR R AFAEAS AR E AR, 75 ke fo f
W AR A B O, (SR IESR ) o
2.5 RS,
HAT, © bl i PAM A E1R5R0 i 1 ARe iR 25
YA TT WA 22 VT BB 23 X BB 3 (1 I PR 465 Jmy ™ A 17 1T 5%
MR, BT LA PR I £ X6 FH PAMI YR TT 1Y 58 35 TR JRRAK A
PEPEAS o FEXT R BTN PETRAL B B 70 25 R AR
B2 O, Al a2l i 25 A 1 e TG TR |
PERZ B 055 L DL R i 2 B il (G AR
HEBLE]CY) 2y R EGE EIT I R AR IR Z W R S
10 A5 BN AT LR A A, BT 5 ) £ 3 M
PR (B B B R JRITHCHE EE) , il e M fb
HREVRTHRAEWMNE . HARSERE™ W3 10,
F10 EABERNEREMEIETE

i Rt Al
BERZNALAIMA MREEME IR, MR RN R RIS, SR
T, IR A A

g il BIRZS S SRR 25

BERGMOKE Engiicaliz LR i RS N
PRI HictmEs#

AR Tk SRREL LS EA IR, & A R

PRA AL S F A DT 23
ERE R - AR R AT AR AP AG I, B2 580 %
SRR E B P2 DL , BT SR8 MM 22 B4 D PR i 5 1A
W75 AR e A 2GR MAE GIESR 0 A Sidfiers)
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2.6 PAMIRITHEXEMAZGET

22 T OO T4 i B 2R ST W67
R Uk YOS BN A R A B R
SO 2 G 55 24 A B IEAL 25
HHE 27 RIS — RN LA 222 R 55 .
2.6.1 Kby B

XoF ¥ B 0 L MR AR 25 AT AR OGO R O
PGB8 PR TR, B4R,

(1)E ST SRR, PRIE A5 10 B TR 34
BN, DAAESF R T 0 R RS X AR 4 3 ) g By 355 1)
F) AT RE S A e IR , B SCIOREK B 5 X 332 N 4 b
AT IR R FEAS A4 A= 2 D, LU BB R AL
IR KU

(2) O ER 01 SRR 0 BRSNS RRR YT
5 Bl g3 1 £ L& RN IR

(3)iz 81« 3 24 B R 7306 8 mT LA B A5 B0
FBE AT, SR E AR A B DL R3S B s s T
3, WECE F K .

(4) IR B o WVPAN FR A PR AR e B i
FRER 2590, AnAE SR BT R 2 | Bl 7 28 25 9 sl el B A
250 (BUIWARZS HURIR 2 )

(5) W BIAYT - MR s £ 2 52 0 a2 8 A0 28 R Ok 25 145
il 2 AL I BRI R, AR R BRI AT G L 41
e AR A T
2.6.2 ZYEIK

2A i 1o A B A 1) 245 ) R D A 2 W g E
5 BB BERE VAN R E R T R S 1 PAMI, AR A
i 32 AN RN DL K 245 g 1) R B A FH 45 4% PAMI 1)
FE s VAL 255 T A 5 AR -85
2.6.3 HZIHE

BHRAZE N W R 25 3AE B IR Tk
AN RN S FEE SIS R R S N
RO 2GRN A AR SRR A B
2.6.4  KIBET;

B A LA B 1R B AR T S AR AE B[R] Dk 2~ 34
B) £ IR A O A P B S A TR AR A
Bt L B, I U7 T B LA L It g AR AR LATEAS 0 1 45
P g RGP AT o) FB 2 A A XU 1A 7
PEAS 100, a2k (] R A PPN B O BRI 0E 138 2
T, AR R b, 25 0AE Sk B P BN R 5L 2 —
N B shPe TR 2y SRRt 22 IR 55 P R R
ARG T B DT PN RS () TS A - LR A A
FE6H TR FUBR X A, BRAF 1 U il sl gk C T
R, BEAFE LU IR PR R Ay, 1 6 S 1Ok IR R LI
WAl FUIEPR SR A, A6 H 1R,

3 L5iE

A SRR FLMR e B3 N PAMI IR YT HR L T ALY

b TR R PR AR SR T EZE S, B ARATSY

EZG G 2025 4E45 36 545 111
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AT, 20 5 ZEDRE R 300 A5 380 ) i SO o P I B
B 2~3 AF 2 S S AL P AN A BT 5 8 AR JE R (4l
PAMI AHSEIRT T Ir S M AR H o

(Rl ik R ALIAAHA FARAEEA TR, 5
EHpl f A HxR)

(ZL IS =40 PISK/AKtUmTOR M HIFI S B AEE
BERMIDVREAR

ZIDEEERK:

AP (ALK X = B )

HBHR AR (ALK X = B )

HMEEXK:

AERET (ALK X B )

XK (L% X B )

M (bt ERE)

M B (JEERAR X R B RE)

B MR X R R B )

B B (AR X R B B )

ZIDEFRAN R GRERBEHEF ) :

g5 R (R RN =B M B B

g5 AL E BB R AR E 2R — B B)

M RGE M M B BE)

A G i 25 2 e K2 2P
MR (I R BB 2 b e 2 —
# A (T AR T B )

# (R R =R M B2 b))
e E (p N RIS 55 L E—BRBE)
B U e (T [ BE R A B e B Bt )
FRETNAE (5 PR 2F 2 — = Be)

2% B (] B 2 R e IR B Bt )
(LT M BB )

ZERKARLT M rp = 25 R 2A TR B B (R D))
2R (A ZE IR B R B A S JLO JUEBE )
2 AR EERE)

X B (MO EERE)

B PRORRIEERR MRS —EBt)

Mg U A 2R B R B A S LS B BB )
B (R EERL)

Z 3R (F B R BB T TR B )

SR (R IR B Bt )

Jie H 1 (Hp [ B R 2 M 2 — B B )
iR (PE HZG R 24)

T 5 U B R R A ZE LS O BE B )
i 3t CORHEETTIR = Bt )

i/ AE (rp N R4 B R B )

BTV (L ik X B Bt )
BXBRYT (TR BHZG R 2)

AR T (AR ZE IR B R B A S JL S O BB )
il R AR B PR R BB AR JLS O BE B )

PEBE)

China Pharmacy 2025 Vol. 36 No. 11 £ 1297 -



SNERAR G (RS R FHERF ) -

B8

(L5t EERE)

S LT EERE)
FEARCHRERRE B ER)
SR (R R SR B
% 3k

[1]

[2]

[10]

[11]

[12]

+ 1298 -

K1

H[E

FARKAS A H, NATTINGER A B. Breast cancer scree-
ning and prevention[J]. Ann Intern Med, 2023, 176 (11) :
ITC161-ITC176.

FERLAY J,ERVIK M,LAM F,et al. Global cancer obser-
vatory: cancer today[EB/OL]. [2024-02-08]. https://gco.
iarc.who.int/today.

o TF , MRt , vk g , 452022 4F [ I R A T
BLAMHTI). AR 2t , 2024, 46(3) : 221-231.

MENG X D, CHANG X L, QIN P Y, et al. Risk-
dependent conditional survival analysis and annual hazard
rate of inflammatory breast cancer[J]. Eur J Surg Oncol,
2023,49(9):106957.

KHORASANI A B S, HAFEZI N, SANAEI M J, et al.
The PISK/AKT/mTOR signaling pathway in breast can-
cer: review of clinical trials and latest advances[J]. Cell
Biochem Funct,2024,42(3) :e3998.
DAVOODI-MOGHADDAM Z, JAFARI-RADDANI F,
DELSHAD M, et al. Inhibitors of the PI3K/AKT/mTOR
pathway in human malignancies: trend of current clinical
trials[J]. J Cancer Res Clin Oncol, 2023, 149(16) : 15293-
15310.

TOLANEY S M, TOI M,NEVEN P, et al. Clinical signifi-
cance of PIK3CA and ESR1 mutations in circulating tu-
mor DNA : analysis from the MONARCH 2 study of abe-
maciclib plus fulvestrant[J]. Clin Cancer Res, 2022, 28
(8):1500-1506.

FDA. FDA approves first PI3K inhibitor for breast cancer
[EB/OL]. [2024-11-10]. https://www.fda. gov/news-events/
press-announcements/fda-approves-first-pi3k-inhibitor-
breast-cancer.

FDA. 2019 first generic drug approvals[EB/OL]. [2024-
11-10]. https://www.fda.gov/drugs/first-generic-drug-
approvals/2019-first-generic-drug-approvals.

FDA. FDA approves capivasertib with fulvestrant for
breast cancer[EB/OL]. [2024-11-10]. https ://www.fda.gov/
drugs/resources-information-approved-drugs/fda-approves-
capivasertib-fulvestrant-breast-cancer.

FDA. FDA approves inavolisib with palbociclib and ful-
vestrant for endocrine-resistant, PIK3CA-mutated, HR-
positive, HER2-negative, advanced breast cancer[ EB/OL].
[2024-11-08]. https://www. fda. gov/drugs/resources-
information-approved-drugs/fda-approves-inavolisib-
palbociclib-and-fulvestrant-endocrine-resistant-pik3ca-
mutated-hr-positive.

GU HY,SUN L L, SHENG B, et al. Benefits of pharma-
cist intervention in the critical care patients with infectious

China Pharmacy 2025 Vol. 36 No. 11

https://www. cnk1. net

[13]

[14]

[19]

[20]

[21]

[22]

[24]

[25]

diseases: a propensity score matching retrospective cohort
study[J]. Aust Crit Care,2023,36(6) :933-939.

KIM I J,RYU G, RHIE S J, et al. Pharmacist interven-
tions in Asian healthcare environments for older people: a
systematic review and meta-analysis on hospitalization,
mortality, and quality of life[J]. BMC Geriatr, 2024, 24
(1):513.

NGUYEN T, TRUONG M T X, LAM D N, et al. Effec-
tiveness of clinical pharmacist intervention on medication
adherence in patients with chronic obstructive pulmonary
disease: a randomized controlled study[J]. Patient Educ
Couns,2024,118:108037.

ZHANG Y S, XU X B, YANG K S, et al. The efficacy and
safety of PI3K and AKT inhibitors for patients with can-
cer: a systematic review and network meta-analysis[J].
Eur J Pharmacol, 2024,983:176952.

National Comprehensive Cancer Network. NCCN guide-
lines for breast cancer version 4.2024[EB/OLY]. (2024-07-
03)[2024-08-26]. https: //www.nccnchina.org.cn/guide/de-
tail/848.

r I PR bR 27 P 2 2 D1 2 v [l R i 2 2
(SCCO)FLIRIAIZYT 6 1 2024[M]. b 5T AR Hi AR
#t,2024:86-87,109.

TR SR P FUIE LR B2y, PR B 2 iR 2 o)
SFURIMR AL ESUE 2 F U ISR TR R S E
2024 4ERR[I]. A R AE AR, 2023, 33(12) : 1092-1187.
EISENHAUER E A, THERASSE P, BOGAERTS J, et al.
New response evaluation criteria in solid tumours: revised
RECIST guideline: version 1.1[J]. Eur J Cancer, 2009, 45
(2):228-247.

KT AR AR A B ERIE DNA AR HE AR
LAEREIELST P IS B[] 2Rtk 5 Ay Bt
J’&,2024,51(2):345-354.

TR ER S . TR A M e SR 2T TR IS
BUIRD]. G RGBS, 2023, 39(14) :2121-2125.
XU JC,GAO HY,GUAN X Y, et al. Circulating tumor
DNA: from discovery to clinical application in breast can-
cer[J]. Front Immunol, 2024, 15:1355887.

TURNER N C,KINGSTON B,KILBURN L S, et al. Cir-
culating tumour DNA analysis to direct therapy in ad-
vanced breast cancer (plasmaMATCH) : a multicentre,
multicohort, phase 2a, platform trial[J]. Lancet Oncol,
2020,21(10):1296-1308.

BIDARD F C,KIAVUE N,JACOT W, et al. Overall sur-
vival with circulating tumor cell count-driven choice of
therapy in advanced breast cancer: a randomized trial[J]. J
Clin Oncol, 2024,42(4) : 383-389.

OLIVEIRA M, HAMILTON E P, KULYABA Y, et al.
2MO dynamics of ESR1 mutation (ESRIm) circulating
tumour DNA (ctDNA) in patients (pts) with estrogen re-
ceptor (ER)+ HER2- metastatic breast cancer (mBC) re-
ceiving camizestrant or fulvestrant: exploratory analyses
from the SERENA-2 trial[J]. ESMO Open,2024,9:103012.

HREZG 2025445 36 %45 111]



[26]

[27]

(28]

[29]

[30]

[31]

[32]

[35]

[37]

BRI, 24, A AT A B AR N TR A
AR FE SR T]. Hh e, 2019,28(10) : 774-779.
AR, %&/ﬁ SRR, 45 . ctDNA o 38 H i )37 1 PR 52
e T AR 2022 AERR[I]. H E AT B A 2k, 2022, 14
(3) :240-252.

IWATA H, MASUDA N, YAMAMOTO D, et al. Circula-
ting tumor cells as a prognostic marker for efficacy in the
randomized phase Il JO21095 trial in Japanese patients
with HERZ2-negative metastatic breast cancer[J]. Breast
Cancer Res Treat,2017,162(3):501-510.
SHIOMI-MOURI Y,KOUSAKA J, ANDO T, et al. Clini-
cal significance of circulating tumor cells (CTCs) with re-
spect to optimal cut-off value and tumor markers in ad-
vanced/metastatic breast cancer[J]. Breast Cancer, 2016,
23(1):120-127.

ROSSI G,MU Z M,RADEMAKER A W, et al. Cell-free
DNA and circulating tumor cells: comprehensive liquid
biopsy analysis in advanced breast cancer[J]. Clin Cancer
Res,2018,24(3) :560-568.

AR B 2 IR PR o7 23 T2 B 4 A R 2 i
e PR IS -5 9 6 3 G e G SR [T]. AR A 6 I 2 A
#,2021,44(11):1008-1020.

Novartis Pharmaceuticals Corporation. Highlights of pre-
scribing information, PIQRAY® (Alpelisib) tablets, for
oral use, Initial U.S.[EB/OL]. [2024-11-10]. https://www.
accessdata. fda. gov/drugsatfda_docs/label/2024/212526s-
0091bl.pdf.

Genentech, Inc. Highlights of prescribing information,
ITOVEBI (inavolisib) tablets, for oral use, Initial U. S,
[EB/OL]. [2024-11-10]. https://www. accessdata. fda. gov/
drugsatfda_docs/label/2024/219249s0001bl.pdf.
AstraZeneca Pharmaceuticals LP. Highlights of prescri-
bing information, TRUQAP” (capivasertib) tablets, for
oral use, Initial U.S.[EB/OL]. [2024-11-10]. https://www.
accessdata. fda. gov/drugsatfda_docs/label/2023/218197s-
0001bl.pdf.

Novartis Pharmaceuticals Corporation. Highlights of pre-
scribing information, AFINITOR® (everolimus) tablets,
for oral administration, AFINITOR® DISPERZ (everoli-
mus tablets for oral suspension) , Initial U.S.[EB/OL].
[2024-11-10]. https://www.accessdata. fda. gov/drugsatfda
docs/label/2022/2039855023,022334s0511bl.pdf.

NIH. Study assessing the efficacy and safety of alpelisib
plus fulvestrant or letrozole, based on prior endocrine
therapy, in patients with PIK3CA mutant, HR+ , HER2-
advanced breast cancer who have progressed on or after
prior treatments (BYLieve)[EB/OL].[2024-11-10].https://
clinicaltrials.gov/study/NCT03056755?tab=results.

CHIA S, NEVEN P, CIRUELOS E M, et al. Alpelisib +
endocrine therapy in patients with PIK3CA-mutated, hor-
mone receptor-positive, human epidermal growth factor
receptor 2-negative, advanced breast cancer: analysis of
all 3 cohorts of the BYLieve study[J]. J Clin Oncol, 2023,

EZG G 2025 4E45 36 545 111

https://www. cnk1. net

[39]

[40]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

41(Supp. 16):1078.

HU X,ZHANG Q, SUN T,et al. LBA5 Capivasertib (C) +
fulvestrant (F) for patients (pts) with aromatase inhibitor
(AI)-resistant HR+/HER2-advanced breast cancer(ABC) :
phase I CAPItello-291 trial Chinese cohort[J]. Ann
Oncol, 2023, 34:S1485-S1486.

TURNER N C,IM S A,SAURA C, et al. Inavolisib-based
therapy in PIK3CA-mutated advanced breast cancer[J]. N
Engl ] Med, 2024,391(17) : 1584-1596.

TURNER N C, OLIVEIRA M, HOWELL S J, et al.
Capivasertib in hormone receptor-positive advanced breast
cancer[J]. N Engl ] Med, 2023, 388(22) : 2058-2070.
YARDLEY D A, NOGUCHI S, PRITCHARD K I, et al.
Everolimus plus exemestane in postmenopausal patients
with HR (+) breast cancer: BOLERO-2 final progression-
free survival analysis[J]. Adv Ther, 2013, 30 (10) .
870-884.

KORNBLUM N, ZHAO F M, MANOLA J, et al. Ran-
domized phase II trial of fulvestrant plus everolimus or
placebo in postmenopausal women with hormone
receptor-positive , human epidermal growth factor receptor
2-negative metastatic breast cancer resistant to aromatase
inhibitor therapy: results of PrE0102[J]. J Clin Oncol,
2018,36(16):1556-1563.

R AR R I AT . R AR AT KT E
ST 250 R R, A 5 0] (2023 4R R 138
JFI[EB/OL].(2024-01-02)[2024-11-04]. https : //www. gov.
cn/zhengce/zhengeeku/202401/content 6925043.htm.
CIRUELOS E M, LOIBL S,CAMPONE M, et al. Clinical
outcome of alpelisib plus fulvestrant in hormone receptor-
positive,, human epidermal growth factor receptor 2-nega-
tive advanced breast cancer with PIK3CA alterations de-
tected in plasma ctDNA by next-generation sequencing:
biomarker analysis from the SOLAR-1 study[EB/OL].
(2019-07-01) [2024-11-10]. https://aacrjournals. org/can-
cerres/article/81/4 Supplement/PD2-06/647940/Abstract-
PD2-06-Clinical-outcomes-of-alpelisib .

RUGO H S, SCHROCK A B, RASKINA K, et al. Real-
world (RW) clinical outcomes on alpelisib (ALP) in pa-
tients (pts) with breast cancer (BC) and PIK3CA muta-
tions (PIK3CAm) [EB/OL]. (2021-06-04) [2024-11-10].
https: //ascopubs. org/doi/10.1200/JCO. 2021.39.15_suppl.
1068.

KALINSKY K, HONG F, MCCOURT C K, et al. Effect
of capivasertib in patients with an AKT1 E17K-mutated
tumor: NCI-MATCH subprotocol EAY131-Y nonrando-
mized trial[J]. JAMA Oncol,2021,7(2):271-278.
MARBURY T, EL-HASHIMY M, BLUMENSTEIN L,
et al. Pharmacokinetics and safety of multiple-dose al-
pelisib in participants with moderate or severe hepatic im-
pairment: a phase 1, open-label, parallel group study[J]. J
Cancer,2023,14(9) : 1571-1578.

KOVARIK J M, SABIA H D, FIGUEIREDO J, et al. In-

China Pharmacy 2025 Vol. 36 No. 11 < 1299 -



[50]

[52]

[53]

[55]

[56]

[57]

[58]

[59]

+ 1300 -

H ] I RY

fluence of hepatic impairment on everolimus pharmacoki-
netics: implications for dose adjustment[J]. Clin Pharma-
col Ther,2001,70(5) :425-430.

ROYER B, KADERBHAI C G, SCHMITT A. Pharmaco-
kinetics and pharmacodynamic of alpelisib[J]. Clin Phar-
macokinet, 2023,62(1) :45-53.

Fh U P2 IR 25 PRITE L lk 2 R 2, [ X
Bz O I B KR DL 2y IR BRI e B
2 23, 5§ . PIBK/AKT/mTOR {5 53 4 i 06 7
FLHR A 1 RN P e SRR D). Fh AR B 2%, 2022, 44
(7):673-692.

DE MORAES F C A, SANO V K T,PEREIRA CR M,
et al. Treatment-related adverse events in patients with ad-
vanced breast cancer receiving adjuvant AKT inhibitors: a
meta-analysis of randomized controlled trials[J]. Eur J
Clin Pharmacol, 2024 ,80(9) : 1373-1385.

JEL W) 5K L AR R YT PIBK/AKT/mTOR
T B T A AT Y R (0], TR E 2400, 2023,32(5)
127-135.

KGN, KR AR , BRI, S . PI3KS 1 5 7 B 20 i bk
ELRE T R R DL ). o FE BRI 2477, 2024, 41(6) «
847-857.

PENG D S,HUANG B Q,NING H T, et al. Efficacy and
safety of PI3K/Akt/mTOR inhibitors combined with
trastuzumab therapy for HERZ2-positive breast cancer: a
meta-analysis[J]. Eur Rev Med Pharmacol Sci, 2022, 26
(20):7667-7678.

SHAN W H, WU G X, HUANG Y T, et al. Adverse
events in lymphoma patients treated with phosphoinosi-
tide 3 kinase inhibitor in clinical trials: a meta-analysis[J].
Ann Hematol,2022,101(8):1741-1753.

XU H C, WANG Y, HAN Y Q, et al. CDK4/6 inhibitors
versus PISK/AKT/mTOR inhibitors in women with hor-
mone receptor-positive, HER2-negative metastatic breast
cancer: an updated systematic review and network meta-
analysis of 28 randomized controlled trials[J]. Front On-
col,2022,12:956464.

LEUNG J H,LEUNG H W C, WANG S Y, et al. Efficacy
and safety of CDK4/6 and PISK/AKT/mTOR inhibitors as
second-line treatment in postmenopausal patients with hor-
mone receptor-positive, HER-2-negative metastatic breast
cancer : a network meta-analysis[J]. Expert Opin Drug Saf,
2021,20(8):949-957.

RUGO H S, ANDRE F, YAMASHITA T, et al. Time
course and management of key adverse events during the
randomized phase Il SOLAR-1 study of PI3K inhibitor
alpelisib plus fulvestrant in patients with HR-positive ad-
vanced breast cancer[J]. Ann Oncol, 2020, 31 (8) : 1001-
1010.

SHEN S, CHEN Y, CARPIO A, et al. Characterization of
alpelisib-associated hyperglycemia in metastatic breast
cancer[J]. J Clin Oncol, 2022 ,40(Supp. 16):1016.

China Pharmacy 2025 Vol. 36 No. 11

https://www. cnk1. net

[60]

[61]

[63]

[64]

[65]

[66]

[68]

[70]

[71]

[72]

[73]

OLIVEIRA M, RUGO H S, HOWELL S J, et al. Capiva-
sertib and fulvestrant for patients with hormone receptor-
positive, HER2-negative advanced breast cancer (CAPI-
tello-291) : patient-reported outcomes from a phase 3, ran-
domised, double-blind, placebo-controlled trial[J]. Lancet
Oncol,2024,25(9) :1231-1244.
XU KY,SHAMEEM R, WU S H. Risk of hyperglycemia
attributable to everolimus in cancer patients: a meta-
analysis[J]. Acta Oncol. 2016,55(9/10) : 1196-1203.
FDA. Drug development and drug interactions table of
substrates, inhibitors and inducers|[EB/OL]. [2024-11-08].
https : //www. fda. gov/drugs/drug-interactions-labeling/drug-
development-and-drug-interactions-table-substrates-inhibi-
tors-and-inducers.
GEBBIA V,BELLAVIA G,FERRAU F,et al. Adherence,
compliance and persistence to oral antineoplastic therapy:
a review focused on chemotherapeutic and biologic agents
[J]. Expert Opin Drug Saf, 2012, 11(Supp. 1) : S49-S59.
2RI BRI, SRARAR . ARZE SR 2 B2 e R R Mk
7Y N AT TEHE R ()], PR 2G5, 2013,24(46) : 4383-
4386.
BRAR I, AR . b £ 1 IRAR ST 25 R M £ T
HAGBEFEERE[T]. B2 2475, 2014,29(2) : 89-91.
RESHMA V,CHACKO A M, ABDULLA N, et al. Medi-
cation adherence in cancer patients: a comprehensive re-
view[J]. Cureus, 2024 ,16(1):e52721.
A B, AR IR B8 T IRART 7 25 W) A 532 i)
PR L Pt e R R (0], v 4 BEAE B, 2014, 14(9)
998-1001.
AVERY A J, RODGERS S, CANTRILL J A, et al. A
pharmacist-led information technology intervention for
medication errors (PINCER) : a multicentre, cluster ran-
domised, controlled trial and cost-effectiveness analysis
[J]. Lancet,2012,379(9823) : 1310-1319.
BLUM M R, SALLEVELT B T G M, SPINEWINE A,
et al. Optimizing therapy to prevent avoidable hospital ad-
missions in multimorbid older adults (OPERAM) : cluster
randomised controlled trial[J]. BMJ,2021,374:n1585.
K, F) 53 Mg, 55 . 4T BE 7 HLA 245 ) o R il 55 KL
WAL TS OL AR AL DEFE D). P R 25 55,2024, 35(10)
1163-1167.
B MY, K, A S BE bR ERT S AT ). B2
2554 ,2022,41(11) : 1635-1638.
V)14 B AR B - 10148 N R BE B 24238, vh AR B2
SmIRZ 22, AR A | I RZY 22 I 55 (E A 55
BRI 58 1RR(T]. BE2 940, 2024, 43(3) : 321-333.
@%H*@Jﬁ?ﬁ%bﬂﬂ?ﬁ%%{%A 2x AL FLSR G
FOEREE 2R G 2y T E R REI2 BT S R
EPREE R : 2022 JR[J]. AR 24, 2022,44(1) - 1-28.
(IR I 391:2024-12-12 & 181 H 1 :2025-04-19)
(ks - X W)

HREZG 2025445 36 %45 111]



