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Rapid health technology assessment of carfilzomib in the treatment of multiple myeloma
FENG Zhen, LAI Ran (Dept. of Pharmacy, the Affiliated Hospital of Xuzhou Medical University, Jiangsu
Xuzhou 221006, China)

ABSTRACT OBJECTIVE To comprehensively analyze the effectiveness, safety and economic value of carfilzomib in the
treatment of multiple myeloma (MM) , and provide evidence-based guidance for clinical rational drug use. METHODS A
systematic search was performed in PubMed, Embase, the Cochrane Library, Web of Science, CNKI, Wanfang, VIP, and
relevant health technology assessment (HTA) websites, from database inception to December 31, 2024. Two researchers
independently screened studies based on predefined inclusion and exclusion criteria, extracted data, and assessed study quality.
Descriptive statistical analyses were conducted. RESULTS A total of 21 studies were included, comprising 7 systematic reviews/
meta-analyses, 5 clinical trials, 5 pharmacoeconomic studies, and 4 HTA reports. Effectiveness analysis indicated that, compared
with control groups, carfilzomib significantly improved overall response rate and clinical benefit rate (P<<0.05) , prolonged
progression-free survival, and enhanced patient’s quality of life (P<<0.05), while its impact on overall survival remains to be
further confirmed. Safety analysis showed there was no significant difference in the risk of peripheral neuropathy between
carfilzomib and controls, while the risks of cardiotoxicity and hypertension were significantly increased (P<<0.05). Economic
analysis suggested that carfilzomib regimens demonstrated certain cost-effectiveness in second-line treatment in the U.S. and some
European countries. However, its economic value was influenced by drug price, dosing regimen, and regional differences, and it
may lack a cost advantage in some countries or in third-line treatment. CONCLUSIONS Carfilzomib shows definite efficacy and
generally acceptable safety in the treatment of MM, but cardiotoxicity and hypertension risks require careful monitoring. Given its
high treatment cost, pharmacoeconomic studies in the Chinese population are urgently needed.
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J& BRI IR IR, B Ak

RARKRAE R 25 — AR PL, REAS Rl 36 iy 410 i & P AR
AT P , LB S 8 1 e L DT il B A5z, HC A
SRR E RS B — R PLIEAI . 2l R R B, AR
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HFEK A (BRI KTA) 5], (3) XF B it —— 7 B AL iE 3k
I (randomized controlled trial, RCT) ", Xt HE 4 Jifi 1 1%
THASBR T 5 B RE 25 (367 5 SR LRI B Rk
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58 WRERTERFIY B2 S BORER BFY T 3R (LRIR AT
AU SCHR 5 (3) SCHRER A2 A R ECTC IR AR A 30
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2) AT BT PR AR DG B 2% H AT 518 O, B SCER T
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Cochrane i {27 XU PFAE T 2 (Risk of Bias 2, RoB 2) i
VRN, NBERLAG R T Tl 25 285 Ja a2 (235 R
I £ e 45 SR PRV A S5 4R B HEATPRA 0 o (IR X
B <A XU i v IR 5 BRI PRI R FH A B
L BF 58 77 15 2 35 0 (Methodological Index for Non-
randomized Studies, MINORS) it R 1T, % 1w # U
T8N E  BIN0~2 53, By =12 4340 R O kA T i
B, YA EI TR I AT A I i i T
WP TR ) (AR “PEERs” ) PEA% 2 R UEATPEM , 44
BT ZT5% FIE N SERATRT, EIT R 60%~ <T5% i
HBEARTFE”, BIF<<60% WIHSE R AN KRAFE™. HTA
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list) FEATVRHT AR 4% B AT B I 0 A i i B
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2.1 XHEATFIELER
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BN AT L 21 FEAF G AR ER SCHRRGORE ™,
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YT A Ay HTA RS,
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YAHY 755 SR/Meta ST SCHRIEAS TR ARAKIATT
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AR, 1R SCHR" B R AF O AR A, AR SR T
Aol Sy AU gl A SR/Meta 43 BT SC R Y BLAS BEAE AN
TN A R WA 1,

5 T RIS VT4 T R JE4A K69 RRMM YA 5K
PERIZE 4, Hor 1300k RCT, Hofi fap KUB B s Hor
A TG FUEESY B AR A T A RIS
() FEARFAE RS PP 45 SR LA 2.

5 fm L U AT Y LSO 7 i fa AR R AR oK
F RRMM f# 1 A -BCR AR # . Horb, 2 56 2R FH Ky-
prolis”™ 4= BR 25 i AR AL 1 5 SR ) P 4 5 pe SR B
RIS RR I XA A AR 5 1R R ] Markov ARLAU™
TR 45 S R T AR ST ) R PR Y T
75% ik B SERAFE " i B G . WAL Tt
FERIEEARHE AT B PP 45 R I3 3

4% HTA #5 PFAh 1 R AR K AT RRMM (B35 1Y
AR A PE AT . HTA FRS T L& 17 TiF
BRI, 4 55 HTA #0851 45 H il An 097 14 % % D |,
AT . O HTA H s (9 SEARRR AR A T 1 E A 45
K4 F5,

E£1 WA SR/Meta DHHIERISIERFRETFEMER

F—lEB MR g EEE T TR ) R
Chen 2016 T4 I i e § 1 446 Kd,KRd, FHEfikH2y Rd ORR,CR,CBR, %44t i
2017 [~ TGRS 18 2919 Kd KR, FfEfk 2y Vd,Rd, UM + SRR PFS, 08, MR & 3, QoL if
Shah 2018 T/ 0 T PRt 14 2906 Kd KRd, kg Vd,Rd, BB Z + SRR ORR,CBR, >VGPR i
Shah 2018 T/ 0 T Pt bl 408 Kd,KRd, FEfek 2y Vd,Rd, B + SR D if
Zhao 2018 I R § 2607 Kd KRd, FfEfk 2 Vd,Rd, S + SRR DL fit
Ehaoig Uiy In s 2906 Kd.KRd, ReEFREZ VAR, B < ST CR,ZVGPR,ORR CBR,PFS. 08 FREMAER I
%2000 |~ iR 19 397 Kd.KRAFEKES Vd,Rd, KRR + RN ORR,CR, >VGPR,PR,CBR,DOR i
Fz2 WANGKREHERFUERREENER
F—lER MR B A il THIERY T i g st T
Gay 2021 IRk 63 66 KBd x ORR,CBR, PFS, 08, R LR &4 3% 3
Venner 202120 T PRt 76 6 wKCd % ORR,PFS, 08, AR & H: % 8
Yong 20211 I8k 30 68 Kcd ved >VGPR,PFS,ORR, 08, DOR, K R R4 (Rl
Ninkovic 20242 B [7m 9 663 K1d % PFS,ORR, 08, DOR, AR i k% #
Perrot 20242 IR 5 68 KPd x ORR,DOR, PFS, 08, CR, R L i 2 4: 3% [
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BB R H% BrciLf i gl itth 5 vs. M A SRR A%
Jakubowiak 201627 ¥ Sl Kyprolis® k£ 5! A5 ICER KRd vs. Rd 89.0
Takubowiak 201721 %K 5G] Kyprolis® 2 FRE Fe i “y ICER Kdvs. Vd 946
Pelligra 201721 *H 51i)) DGR K2 ICER POM-d vs. AH Z Lol F (R 879
Campioni 2020°7 i b3 SRR 44 ICER KRdvs.Rd 898
Goudarzi 2024 i Sy Markov ¢! 104 ICER DRd vs. KRd 8.1
R4 MNHTARERIERIHE 2] g R 5 U 1 ORR(87.1% vs. 66.7%, P<<0.001)
iFfly  EE SR TG vs. XA ikttt J CBR(31.8% vs. 9.3%,P<<0.001).
AITA® BRE 2015 KRd vs. Rd; FE ke ot Tt A
CADTH™  fi&k 2017 Kdvs. Vd PFS,08,QoL, %4k 232 PFSHIOS
NICE® #H 00 Kdws. VA(ZH)KRdws.RA(ZE)  PRS,SAE,ICER 1 5 SR/Meta 4> H1™. 5 55 I IR B 36 ' f0 2 55
NICE™ 3 2001 KRd vs. Rd(~%;) 0S,PFS, 2kt S
%5 ém)\HTAmiV;'JﬁE"W\#% ’ HTA™ U&7 & W PFS MOS, Sl fokAH L, R
g = s s
KA i AE K B A B PES[18.7 4> L9.440H LK
HIAfRG 12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 AR T A8 RO PES MH vs IH‘ A
AHTA® Y Y Y Y N Y Y Y Y Y Y NVYNNNYVYY 5 bt (hazard ratio, HR) =0.53, P<<0.000 1], KRd#XRd
CADIH” Y Y Y N N Y Y Y Y Y YNYNYNYYVYY J5 &) K B % PFS 8.7 ™ (26.3 4 H vs. 17.6 4~
NCE" Y Y Y YNYVYYYYYNYNYNYYVYY
NCE” Y Y Y Y NY Y VY YYYNYNYNYYVY.Y H ,HR=0.69,P=0.000 1), RIAEMAKFI LX) B

JFORAPA £ B - LR A R0 5 7 s LME AR 25 87 2. )
NG BRI A B 3RS AEAE RIS HDER W 4 2 2 A&
FIEH? 5 R SR E 7 6.5 BRI TR S
9 T RAH BTG 8 BT 9. A AR
10RO SR A A TR 7 112 765 0 P B T e S5 A3 B A 11
AHRTE B 12T REF A R R Y 13 R T A0 25 4
Mr? L4ARHRAR2M 7 15 XSl BE ™ ALY #2716 bR 225 T8 i)
MR 2 R A% T HAb AL  RIRSAR G T R )7 17,
PGS HATE? IS MITAL S8 19 ARREHIN? Y 0N F,
2.3 BEEMH
2.3.1 ORRFICBR

4 %% SR/Meta Zr Bt VRN 5 J Il RIS B
T HA M ORR FI/E CBR, 5% RS ftaAH L , AR K
J7 %] B 3 RRMM £ % 19 ORR 1 CBR : Chen 25
B R R K T % B H 1 ORR H 44%[95% & {5 X i)
(confidence interval, CI) : 18%~69%], CBR & 54%
(95%CI:33%~76%) . Shah ZE"F1FFH AT 455
7, RARE K O % HUE A I ORR 4 45% (95%C :
29%~62%) ,CBR } 56%(95%CI:41%~T71%) ., A F
Vd .Rd } J7 iR + BN 7 %, RAEEK e
B % 1 ORR FIl CBRI L3 [t (0dds ratio, OR) =
2.4,95%Cl:1.6~3.4], TREZE"INRE, RAEAK TR
H %194 91 ORR K 52% (95%CI : 40%~64%) , CBR 2}
61%(95%C1:51%~71%) , 5 Vd .Rd J {7 Tl 2 + ik
e 7 S AR LE , R ARFAOK 7 58 /38 1Y CBRIJE R L (risk
ratio, RR) =1.16, 95%CI: 1.08~1.26] il ORR . 2 14 /i
(RR=1.28, 95%CI: 1.21~1.36) . Ifi Pk i 56 B4 o B
7, RAEE K T 22 7E RRMM H v 69 HY B 479 CBR
F1ORR: KBd J7 £ & % 1) CBR N 93%, ORR }y 52%"";
KTd J5 % 5 1) ORR i — T} 5 889%™,

FELH RIS LAY 1Y HTA )45 R, KRd #¢ Rd 7
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i) OS JCHA W52 (P=0.248)", IR | R AR K
45 5 % (AN KBd  KTd 75 %2) () 142 PFS 4 11.1~22.3
AT VCd 5 R 10.24 A 5 RARK 5 Rz
0S4 18.8~30.9H ,24F OS %N 63%~73.8%""*,

HTA #50h , RARAOK T7 2%t 5 OS (52 M ¥
ANBHER RIS HLA Y HTA Hie 46, Kd 382
Vd 7 S AENGE OS Jr T s A 5 I 3,
2.3.3 QoL

3 SCHRY R T R AR ST R QoL 52
R AR K T AT X R it B P 4 v R 1) QoL
(P<<0.001)""*Tal3 55 % MR it AR B
24 REWTMH
241 FIWRNR N HISAE KAER

5% SR/Meta ZhA 01 5 RS I ARIRIR A 4 5
HTA™ Ml 1 RAEEAKIRIT RRMM &2, Rk
PRI A BT, 5 DA R OB A HE I 55 s
B 0 /N A | R A D VS AT iR
B = 3 G B PR AL P 20 e | iR s b
FIB I A S i B AR IR R I L0
WEBEPE TR g AR S
242 ZARRITRAER

1 /% SR/Meta SCHK" 8 t , 5% RS IEAH HL , -RAEfL
K7 2T 2 AR 2O R IR XU c FE KA 5 Vd Ty
ZIXT T Kd T R IZAEIRYT R A% 56.68% , i
B T B I ) 75.48% (RR=0.75,95%CI ; 0.68~0.83;
P<<0.000 1), 7£KRd5 Rd 5 EMIXFH KR /Y
2k VR IT KA R 69.95%, [a] AR A T R IR RS it 1
77.78%(RR=0.90,95%CI :0.83~0.98; P=0.01) ,
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4 %% SR/Meta 23 BT 5 R I AR IR B RIE T
RARAK D IE R  RARAK T RO IEA R 3544 &
BERIA O ST DA RO B AE, R AR R
3.69%~8.0%, 5 XF REHE AR LL , RARMAOK T Zn] i &1
e W 752 59 XU (OR=2.04, 95%C1: 1.31~3.17; P<
0.05)™ 11, Ak, RARMFK AT G I FE it 0
5 1 XU (OR =2.33,95%C1 : 1.56~3.48; P<<0.001)"",
244 EIfE

2 7% SR/Meta 43 AT F 1 5 R I ARG 46 T+
A K B v IR e A AU < R AR 7 R =3
MR AR R 2% ~9%. 5% BEEE AR H, AR K
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95%C1:1.98~5.60; P<<0.000 1)""'°
2.4.5  JAFEMh a2 AR

2% SR/Meta 43 BT MR E TR ARAAOK JE B R 2205
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2.5 ZFHEEM

5 AR AT I A R HTA ™ “9rAh TR
A AKIRTT RRMM 451 o 36T S By 7 S A i
5T 22 ], KR A4 F Rd )7 19 ICER A 107 520
FEIL/QALY , i T 150 000 FEIT/QALY Y 324+ 7 I A1,
HA 20 2# 3 Kd56 (R AR K 56 mg/m’*+ 1l ZEK
P ) A4 T Vd )7 9 ICER iy 121 828 £ JL/QALY , 1E
150 000 5 TC/QALY A BB BIE N [FIREEAT 22 05 24
P POM-d 7 FAHE TR AR K SR B 4 X i 28
TRAA e, WO — 053 o, KRA AR T RA TR Y
ICER 3} 73 156 Wk JC/QALY , #£ 75 000 Bk JC/QALY £+
R T 2R —E LTS B — 50 5 0
&, DR X} H KRd J7 % ) ICER X A 956 55 J6/QALY,
71290 32I0/QALY AR BIE T HA L™,

B ATTAS HLAE ) HTA 48 H RAEOR I 2 5F
PEATSA R — 2D APAG™ s I R ITPAL HLAL ) HTA et 3%
W1, Kd 5 Vd T ZMH LR B Z T, 95 E NICE
1 HTA $25IA 0, 76 20 000 S28%/QALY A 5 I 1 {8
T, KRAVE N &R YT 7 B M BAT 8 5 2 #4075 2021
AR I PEAG RS 1 — RS TR RAE RIRIT |
H IR IAT AL,
3 itig

RAEORAE I HT— AR AT | s B PR Y PL, AR
TEB—ACPTEI A K , ELA 0T a8 (B e 7% 1 R0 I 1Y
SRR, G PRAFST R B, 76 RRMMIRYT H , RAEMA
KAT L E AR T TR, BB BT 2 R ArT . 4R,
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Sl RUCRBEBEIE IS . AR AR TR, RAEAOK
7E RRMM G YT 78U U1, e Ve SR TT 35652 7E 38 o
B RS A IR B N A —E AT S HO i
R R LA B KN B AT A AR AT e 1
3.1 B
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M85 22 0] I 2 45 725 RRMM 2 % i ORR Fil CBR, % K
PFS, i3 QoL X 5 REFE I R g0 25 S — 3, %
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SR, FLXT OS M sZm A Aif et . &85 HTA A FK, <
R K AT RELE K B OS™ (A GE T 2£IEHE A A2 , 3X 1T g
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HA OS FR 2547y e 51 2 v ot o A B 17 7 s PR E 52
HE— LBk
32 el

FEZAVETT I, 8232 -RARARIA YT 1 3 AR 52
PERAF . 2 H WA RNV A IR 2 S M iE
NG, 2800 T ~ T, vl S RE a7 Fii
HRN I TAREE Y, SRR L, R AEAK
FHOGHY SAE & A 2R T RE B 5, JU R o i 45 F 44 U T
1o T LR 28 2 1) 2 A SRR R AR

AHFFE LR R, 2 RARORIATT 1Y A 1L E
BEPE U 0 25 18 0 . R ARAOK A 5 8 AR AN 7T 3
ZE4 IO LA RN 3 R LR AT e 55 RS, A
M5 & AU . eI R R R v, B AE R Y7 4
TR R B AT A0 I A7 B0 0o IE S 7 LA B I e
AR, FEAEIRYT 1 18] 5 10 W DU D R (A8 o JUE A i
BNIRAEFE AR ) T H B M RE IR B4 R 18 B P45 25
SORBIRIT TR . Ja b, R AROKRAE G i R A
o, HE R ST AN R T RR RO R fER &R
WEAEAEAE e 95 50, 23— 208 oo 1t A5 9 &0 1) &
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W J PR 289525 2 PLI S DLAS B RO, (R ARG 445
R 2 RARARIAT T 1) 11 S B 28 R XU I
WM, J2E FDA R R RN S ARG LT i
I, RAREK B RK A K B b 2 AR 4 L
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