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Treatment strategies for renal impairment in multiple myeloma: a review of new drugs and novel therapies

SHI Hao, WANG Zhaohui

Department of Nephrology, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200025, China

[Abstract] Multiple myeloma (MM) is associated with a high incidence of renal impairment, which correlates with
decreased overall survival and increased risk of early mortality in these patients. In recent years, there has been great
progress in the treatment of MM, and new drugs and therapies have improved prognosis of the patients. However, the
prognosis of MM patients with concurrent renal impairment remains poorer compared with those with normal renal function.
This article reviews the advancements in treatment and relevant strategies for MM patients with renal impairment. Current
research supports the regime of combining monoclonal antibodies with proteasome inhibitors or immunomodulatory drugs in
MM treatment. Chimeric antigen receptor T cells therapy, T - cell directing bispecific antibodies and antibody - drug
conjugates have only been evaluated in small-scale retrospective studies for patients with renal impairment. Although the
benefits of mechanical approaches aiming at rapid clearance of free light chains, such as plasmapheresis and high - cutoff
hemodialysis, have not been confirmed, they may provide opportunities for renal recovery as combing with chemotherapy.
The efficacy and safety of treatment in MM patients with renal impairment should be proactively assessed in prospective
randomized controlled trials.

Key words: Multiple myeloma; Renal impairment; Anti-myeloma therapy; Extracorporeal free light chain removal

% ke 85 (multiple myeloma, MM) (35 &
it A R BT AN E 3L, 31%~50% (T2 T
MM A7 S L  FEoh %139 2E L
Friayr™s [ br & #8988 T4 21 (International My-
eloma Working Group ,IMWG )} MM 'F DI RE 5t & &
SR ML 3E WLEF >2 mg/dL 2% L 3 B 2% (creatinine
clearance, CrCl) < 40 mL/min, X} F & ¥ & 1 1
(acute kidney injury , AKI) f8 3, o] i F 2035 42 BR 'S
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JIE 5 Tl J5 2H 21 (Kidney Disease: Improving Global
Outcomes, KDIGO) , 2 kI Hr it it 45 3 41 Y RIFLE
(risk, injury, failure, loss and end - stage kidney dis-
ease) L S AKI [ % (Acute Kidney Injury Network,
AKIN)BRUEFAL , B 45105 5 MM R 8 A A T FEAIR
AL AE T KU G A 562 Il 20 472K, MM R YT
UG E R BT 25 Mgy 7 i el 8 TS, SR
AT N 20 A 1~2 AR IE R 2 6 4 0 SR S
B I REIE W E AR LL , & IR B L0585 BUS 4822
HARYT AW HAT R IR, PR R O i e
(free light chain, FL.C ) I T AR I VR o 2 i
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MM ' 45 155 DA 5% 4% 45 7 B 9 (light chain cast
nephropathy , LCN) 55 % UL, 5 33%~49% , Hok Jy 5%
5 T VE M AEZS (AL amyloidosis ) 219%~25% , B v
B 9% BR 8 F TR (monoclonal immunoglobulin de-
position disease, MIDD) 18%~22% , #: /1> WL & Un444%
T %t B /N & 5 (light chain proximal tubulopathy,
LCPT) S, By i 250K 15 /N gk 7% BRAE 1 ILAE
PEE 4 . C3 B /NERIGSFTE MM P L B2 WL T
' U B S 1% B B [ 4 95 BR 2K 11K (monoclonal
gammopathy of renal significance, MGRS) . K &
FLC 7E 08 i/ NE FIHEA T U B, 39/ NE I8
R PIE B PE T, ik — 2 S B B NE B
NG ) ST 98 K R 44K (BDLCN) , 51 % AKI, 5 [
FLC A% (4 AL MIDD 2535 Bl 528 7] 15 LCN 2L 47
— IR AL 0 g BRAIE S 2 LON 1Y 58 3 [0 Jist 73 By
7R, AKLCAKIN b o 3 1) % A= 28 82% , Herh 94%
TEAE 2R B /INVE IR AL, 82% 17AE B /INE 42, 60% &
R Ji) AT O S 0 A M B 0 B 58 a0 KAk R
PR 8RB 2 8 B ILAE R DR R I AE A5 L Ath 3K
AKT R ZR S 080 B i 2 8% T FLC BN Bl if AKTY
BRI, B 5 1 RT3 5 FLC R AR A e B
JEEVIAHK o

3R FLC 2 A7 W1 1E B DO RE IE % # ol 3~6 h,
o T R FLC 1 E20E BR e B, HE AR R /N
PRUE I PRI AE , 72 CKD 53 Hh Al K % 5 1)
RELEH A0 1045 BIE R i3 shi by, B IEATS 5
FRLE A B2 TR Y FLC KSR 508, 7 st B2 vp
JERE BT AL SURLALAE A1 ) B Y FLC 23 AN BB
AL, FEIR T PR SEORE M35 52 3R FLC ¥R [ I
60% , A7 B T D REIE L, ASh FLC 3 BRE AL
4% 1M 2% E 4t (plasma exchange, PE) | = % F8 2 I11
ﬁ*ﬁ(high-cutoff hemodialysis, HCO-HD) . /5 8 5 1
W% BT (high-flux hemodialysis, HFHD ) P4 & PN il 44
R Y08 Y B ] 4 110 W 375 M7 8 1 (supra-hemodia filtration
with endogenous reinfusion, HF R)ZE.

PE T 1952 4 1 YW TIRIT AL = 2 i 25 G IERY
MM S8 57, A0 58 2 Ry FUABLH /I (4 - Rl BT IR
I, Clark SFHRIE T 55 KA A B AL XS B 0
(randomized controlled trial, RCT) , 2N A 97 #§i] MM £}
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AKLE#  PE AT 10 d %52 5~T K PE, KA F 824
SUBETS B AT R AL 3 /N Bk B AT 22 (estimated
glomerular filtration rate , eGFR)<29 ml/(min-1.73 m?)
5 A ST H 0] 57.9%, 5 % BE 4 & 25 5
Gupta Z° 1 V& T 3 0 RCT 1 4 371 [a] JE51: fF 58 PEAS
PE 7R, Horp 2 300 RCT A1 1 351 [8 5 P 9% /1 , PE
RIS TR0 R4 B35 s L RAE B A )
I8 25 35 BT S 7 THT (9 AR 2 AR AR TR A UESE . iR oY
D7 %8 28 SR (AN 35 35 B 6 K2 E 524 LCN EG A
F BT R PEIRIT ARG ) SO T e nf
RESZIAPEAS 38T 5 53— J5 1T, BRUK PE I 5% & 40 it AH
Xt A B 5 ) HL P AL, — IE S SR PE 7E 3 JE N
{LBETE 4 FLC B 1 2591,

TR B M AR LA B, A 4T R R
{H /&35 50~60 kDa, - J 2 #3155 HCO- 1100 2 #y
RAE 3 JE N T RETS I 90% FLC. 76 ' 53k MM
H, B HCO-1100 76 97 AT 13 FLC BEAIK 35%~
709", HLIML I 4 A 2B R AR I FLC YR B & 7E
Wil J5 L H B i R R AR S R
HCO-HD B A Ay 7 25 5 A NS, b5 2 Rl AL
I MYRE 55 T 2011 & 2016 4F 76 32 [H 45 3%
98 {3 ' 1 A UIESE LCN HLB M i MM R 3, R
R A7 K+ b ZE KA (VD) J5 %6, Bt #L43  HCO-HD
ZH (WA 10 d#E4T 8 K, B S h) MIHFHD 4H . F %2
KEOGMABE SN G )24 TR FERT
(41.3% 1 33.3%, P=0.42) , fH HCO-HD 2 6 1 i
(56.4% Lt 35.4%, P=0.04) Fl 12 4~ J (60.9% It
37.5%, P=0.02) it 25 37 B 28 1 w5y, HL I~ S g %
B, AR AETE R 3 22 1", EuLITE B 5% +
2008 % 2013 4F 7 B [ | 7 [ S5 41 55 90 5l B 1 K ik
S2 LON B 5 A <5 MM HE 255, 0 P B R 4 K+ %2
ZEH AL+ ZE KA (PAD) Jr %8, LA 4L . HCO-
HD 2 055 1 KiEHT 6 h, fifif5 10 d NiEAT 71K 8 his
M, Z Ik Be H 8 h, FifiJ5 3 /8, 6 h/ik , HFHD
HPEZ A 3 B 4 hiB T, 5X AL,
HCO-HD 21 3/~ ] Jii 532 At L 51 (56 % L 51% ) 6 i
RS, HM W RN AR, 2T R
(37% . 19%, P=0.03)", 5 MYRE W52 M e, Eu-
LITE B 58 i B FH 7 2 4~ HCO i M 2% , %
HCO-HD & Y7 B[] F 5510 £ 24 50 55, 0 MMUIA 7 568 B
W (ZIR T 32, EE LS B aE b L o i (H
231 RCT HJ ARFESE HCO-HD 7EHC 3 LCN £ ™ # AKI
ABE B YK & D7 T C T AR i HFHD . HCO-HD
FARSNEBR FLC T EAN BT A R B
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HFR & — b A 6 B 57k 0 2 1) i 7Y
MR AR L WU HD 33 BT 28 1 3 Sk % 37 780 2
W EIERT, AT RO BR IR b ) R R A TR (1 4
GER,IE B AE A WE A 9 BB g SR
X FLC A @556 F T, 23 TR W% B e e A 28 46, T
AR A 2 L TR RN /K Vs v 2 A 2] ok [l iy 8 00 97
Z 5 T SR ORI E B TR L Y BRI T
B 2R MOK AT 8 R FLHD VR YT o Pasquali 55" 1E
T A HFR IR YT 4 61 B 16 K i i2 8 LCN HL BTk
A MM B 42 I AOK 07  HFR K 4 h,
28 d, bl JE M H 1, Hidr 341 T 8~20 d i 2%
BT, 1 FLC 76 BRK HFRIAYT 5 3R 339%~42% .

BB  TC AR DA IE S 25 AR FIE 52 FLC AR SM
BRI I AT St A A A s /08 BT AR, (LI R
Xf LCN (JEH:A F AKD) B =5 o 6 MM R R
P PE 7 754 B Tl B A I3 FLC R BE , 45
GHUB R AYNGYTT O B E BT REVK & 1AL
3o NPT A R R U | F AR Ol R T i 2L
FA PRt JRe AKIL R, I B i ) shiB iriadT , 4R
TGYT AT RE BB e LA S | 5 8 B B T
AHEE , HFHD B A7 Bl T BR FLC.

2 B ERENNBEREAT

AL 5] AGATT MM B 2 1 A0 ) 57 (pro-
teasome inhibitor, P1) . 4¢3 18715 254 (immunomodu-
latory drug, IMiD) Fl5 e BEHUIASE A RER T &
FEAF . PUHR B (A K A JTF E 22 4 it £ 3% P450

R1 NEREAMESRARENNNERAE
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ity 72 ) A AL LRG3, T S R A HE I, PR K
P Wi o 22 PR, R AR A R ) 3 208 5 Jik
ity L At FNFR S AL WD K S A, L P A 2 i (R
P450, H It B AL 5 W 28 PR AR M i T 200 8 3T
IMD H V0 ) fHie A 228 B IR TR B3k 5 SR IS 32 i LA D 8
28 PRUCHE H 5 10 75 8 Jilg 32 S 22 T MEEARE Vs PR 25
B ST B AR AR . Rt , B AR K R A K D
M2 i T B e T AR 1 D e R R L D
AT CrC1<30 mL/min & HEFRLARER 4G ) i, >k
TR JEE g TN AR IR 9 2 7 0

BT MM IR YT 1 5 g BE BT AL 4 - 3k
T % JU B4 (daratumumab , Dara) , — Fft 2 [i] i ¢
CD38 FNLHY N IgG 1k FFEREDL A ; VD 2 4 i
(isatuximab ),—Fif £ Z2 F A/ LI 7] CD38 4§
E AL H g [ TG 1 BT s 47 2 Bk B 47T (elotu-
zumab) , — B[] 5 5 Ik B2 40 T 20 5 S0
51 7 (signaling lymphocyte activation molecule family
member 7, SLAMF7) i) A U5 Ak % 2 il 380 5 5 [
IgG1HLIA, SLAMET 76 B i ik, (AR IR
AP R RIKN, EE FDA 2020 4E45 1 1, IR
ISP AW B D RE 0 R TR L T T,
{HAR X 50 F i i K T 69 kDa i 25 FABRA, ik
PUIE T I HRBR 253K, — T A4k B 21 RE I 8 5
PR B 25 W e B U R R A R R
TEILE 17,

HTZ2 W MM (newly diagnosed multiple myeloma,
NDMM) P 5 451 43 58 v, B ORI R S5 R
A= 2GR YT AR5 2 m] XU ) i Y —

Table 1 Dose adjustment of antimyeloma agents in patients with renal impairment

JUUEFI B33 (mL/min)

254 BT

>60 30~59 15~29 <15
TREAA K Giv Bl se ) 1.3 mg/m’ T v e VA TV ENE T
B (IR 4 mg 4 mg 3mg 3mg 3 mg
FARAK (IbR/JE 4L iv) 20727 8 20/56 57, 20/70 mg - m? Joits PR Jo Tl @S IO A
T H i (R 50~200 mg/d TG T 4 o8 et I Tt
RIS e (171 ) 25 mg/d 10 mg/d 15 mgh H 5 mg/d BTG 5 mg
VA e (TR ) 4 mg/d TR T B o8 K ot A #
Dara 16 mg/kg ivE 1 800 mg sc Pk TG TG D A
Bz EBHG) 10 mg/kg Tt A e A e A Tt A
Wi 22 R (i) 10 mg/kg Pk Teit IR TCit IR T P 4%
YR TE Gv) 2.6~5.01Z CAR-T 4 fd AT RE AN AN AT RE
L Z BT (se) 1.5 mg/kg CrCl>40 mL/min BTFHE  MAHE i AN AT E
B U1 Z 24 () 2.5 mg/kg T % i AN AN AN RE

iv: Bk 5 (intravenous injer,tinn) sse: B2 RS (subeutaneous injection )
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BRYT o HERA L TR K 0y 58, AT g5 2 (i
FHOR T AT RIS MM R B 007, I Ak +k
L e+ 3t ZEK WA (VRA) J7 B8 — £ 3R 7T AT s =y ik
64% ) eGFR <60 mL/(min-1.73 m?) & & B T fE .
BT BRI Ty NDMM 22 BT 1 i — %843 , Dara
LAAG R, AN Dara+ 2K B B i + b ZE K Fa (D-Rd) |
Dara+ il B 472 K + V0 R B e + M ZE K #A (D-VTd) |
Dara+BJl % K+ 362+ JES (D-VMP, T A
BRI ) ST R AE CrCl 230 mL/min (& &4
AR, " AKL A, Dara+ 8 B K + b ZE K P4
(D-Vd) AT RESE e Gridi 8. R FAFG 20 HE )
fifa e (AKI R Z BRI B NDMM B3, KR 963k
CIF 5 A AT I T 4 ML A (autologous hematopoi-
etic stem cell transplantation,auto-HSCT)’f}}%ﬁ??ﬁi?ﬁ‘
JY R BRI LY 13 B B Ohieis 2ok, Ml 1/4
HBEAEBE T, % T eGFR <30 mLAmin-1.73 m)#,
FEA T E T 200 mg/m* i8N 140 mg/m*,
RARKIE S 2R L B A R 5, T S A
il 1A B5 MV 35 H 9 95 28 R A% O i A AT 38 b e 2
B R LA A 1 A 8 BT ) AR LT R A
K, HANZZ B5 7 s 5828 T 30 PLTI 24552 ), A S il
=R e NPT 8 O T L il N U NE R
TS SE LA T 4532 R AR K + 3 ZE KA (Kd) B
B AL K+ ZE KA (VA VAT I S A BHETR PR MM
(relapsed refractory MM, RRMM) H. 1 4 & #i 15
[eGFR <50 mL/Amin-1.73 m)| & (0B WE SR . 2 4%
RITH P 232 Kd 7 S8 10 B DR S22 iR % (51.4% [
39.6%, P<0.000 1) F1 5 Il 5¢ 4> 22 fift % (26.6% L
22.2%,P=0.022 9) ¥ 1 F & THZ Vd r 2 &M B
P22 RAR KB B 00 8 E 5 kAR IO R E
AL FE I A P ML A5 s D 3 AKTL, B T RE AN 4 fR 3
T VRN R AR X AR K FRA B
MEVAPE B RRMM , W] 16570 55 32 e + b ZE K A7 (Pd)
B B e+ R AR K + b ZEKAR (KPd)™
GBI IR E & RRMM &3, 11 2Z T
R$EZ i CD38 HAFLIRTT , MW 2% 183 86 7 CD38
ORI = I6ST %, Dara+A A B2 B+ i ZE K 44 (DRd)
JE RS R BN SRR FE e AT 245 19 MM 5 AT
1 f A S A o TR R R BE T 245 ) RRMM Hr, /]
fi I Dara+ B 85 2 K + Hb ZE K B (DVA) 5 4%
Dara+- J{E 4% K + 4 ZE K #5(DKd), DK 7E BR 7 4% 52
o 2 P A R0 an B A oK IR YT T R B AR
T Kd 00, 95 9 F 8 5l B8 T UK B K
36%"; [FFEHE 7] CD38 Y 3 Vb 2 st v] 5 Kd
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WG o TE Dara 1097 J5 3 1 15 Ji& 1) 84 vh Ak 24 1
KR 2B SOV 2 BT RETCR, T R Ty
S MR KA L g+ ZE K AN (KRd) A5

55 3 LA 52 R ] 2 I R A i 24
Y1, 78 ELOQUENT-3 #5852 2 & DL B3R
J7 , CrCl>45 mL/min [ &, % 2 ER BT +10 5 2
JHie+ 3l FE KA (EPA) 7 &L T P J7 58, HXV T 20
REAN 4 BB F IOy PR R 5 78 T b W5,
MK 22 BR BT XHIA TT MM A B 301473 J8 3 AT R4
B TS 52 A AT 5, AN ) D RE 20 A A 45 1R ™
B A2 401 (CrC1<30 mL/min) FE BT , 3 2H 8 M i 4%
53N 75% .67% F156%"™'

FURT, MM 2 #E A6 Y7 A, BR FIR IMID |
B REHUASN  HH IR T IR A AE A P SZ AR T 4
297 3 (chimeric antigen receptors T -cell immuno-
therapy , CAR-T) . BURF 5 M 5T 14228 24 sl i 14 1
1% 25 %) (antibody-drug conjugate , ADC ) 4§ , # [1] £
J3 K A R 7 M BB T 32 MR BE 4K 1 (programmed
death-ligand 1, PD-L1) () 545010 T MM [ 4k T #F
FEHT B, X5 T PLUMID M b 55 = H it 2 sl 42 %2
i 3~4 LA FIRYT I RRMM 3, il 5 ANE, =
PRUEIRYT O 58 I PR AT 25 J& CAR-T OBURE S M4
2k ADC 254

CAR-T 273 S 1 R DN TRREOA , A3 A
HHS TN, R K—F CAR, BEIR S MM 41
I TR R B2 I S 1) B 2 B e i (B-
cell maturation antigen, BCMA )], 1% T 40 Jif0 , ¥ 1
AR ANNL . H ETRHE MM AT 097 545 3
e 2 £ 3% (idecabtagene vicleucel , Ide-cel) | Pl ik 2
E@@%(Ciltacabtagene autoleucel , Cilta-cel ) L BE
£ %% (equecabtagene autoleucel , Eque-cel) FIlVF K F
BAATEURERA) o DA SCR I TR iHHERR T
HINREZ LG, FEANTE T : Ho—, k= CAR-T
DR TR A NG R D o G SR S Y G = N
CAR-T 7 125 fuff 1Y 935 0 752 0 Pl I e 1 A 7 9k L2 7
BRALST L G 47 I o R BR 29 40% . Sidana
SERIE YARIE 1252 BCMA [ ) CAR-T(Ide-cel) iy
I7 1 B 5105 RRMM R854 14 [ Jost 2 A 37) 4T 5% 4
21445 35 b 28 ] (139% ) f147 1 31475 (CrCl<50 mL/
min) , 45 11 )™ & F 5145 (CrC1<30 mL/min, i#& #7
L) . BB E T, CAR-TIRYT 5 B e AR W
AL EAUTS CE  RRE SONR (93% HE829% )
ok A AE I (9O A HE 8N ) (A I 1R
T 25 A (eytokine release syndrome, CRS) & Az K
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(89% Lt 84% ) AL, "B 401 003 R 3 e A I ke A= 3 R LU
AR HA R R R BRI L AR
FH 1de-cel J& 7 10 48 4 M AAG R 5 0 B #6145 F
A Li PR IE 7 64 5 B4 RRMM, CAR-TR
75, 57.19% ik B LR 25 A% S8 4 G2 A, B I0E Ry %6
100% , 71.4% 35 21 "5 WE 5¢ 4= 2% f# , eGFR H 67 B
28.0 mL/(min+73 m*) F+ & 61.6 mL/(min-73 m?) , ¥
KMz CRS, Hir 2554 3~59% CRS,

55T Z AT (teclistamab ) J2 2022 4E 8 > 341
FHTI6Y7 RRMM, #8111 BCMA F1 CD3 (AU S 47t
A, AT CD3'T 24 Jf 52 2 7] 1) BCMA (55 %35 19 MM
YA, DA S 8 000 e 20 B, 3 4 2 BB R N 2
HPLTFH G MY T . 7F MajesTEC-1 030 H , ¢
SRR B SRR R E T kT
63% F) B A N K (overall response rate , ORR), H
H139.4% B H KB 58 Mo AEY, Joiner 4
B 7 D Re R R, L A BLE T, R 2
FGIRIT G BT 1~7 4,5 1 H BRI R 2 R
161 T A6 S35 s, 1 i k2B 3 CRS.

¥4, 01 % B (belantamab mafodotin, Belamaf) 23
BCMA H.451 5 20 Jifg 75 ) 751 B 25 F5 B2 75 7T F (mono-
methyl auristatin F, MMAF ) {815 i 5 /) ADC 2549 , #
T 454 MM 40 332 17 9 BCMA 7 , G B MM 2 it P
b, 75 B o % A D AE MM 41 P9 i AR B 0
PERY MMAF A AEERT, 2 i AP T = FExfEn (B
232 1 PLUIMID AT CD38 B I6 YT ) RRMM (1
ADC #¥.2j . DREAMM-2 B 5 7 35 D1 2 A0 3697 1Y
B 2% i 2R R 32% , WAL 2% i 57 25 B5F 1] (duration of
response, DOR) & 11 4~ A, eGFR=>30 mL/(min-
1.73 m?) FE AW, S5 b, B DR IE #
KR RE R EZWE T R TCk R A A
FEPEAIIYT, DREAMM-12 BF58 4 PFEAh 7™ 8 R
WS E B Sl F R R . TEie
CAR-TY7 % WURE S EPLIAZS s ADC 259, i
630 B 1545 19 RRMM &3, ] 68 1 75 55 205 UF
YFE

B4 02 MM A LI R E , 52 K AR A7
UTAE SR MM 457 HO58 25 0T 7 2 AT Bk 2 | 24
FIRFSE SR B 005 1 MM R v B4 P 2
S REBUAAR S B P A 50 8 Ao 2 A 1 254, AR Ak
T BE FLC 199735 3K 45 B v R A5 206 IE , {H B & Bt
MM 25953697 AT 80 B IEAR &2 S HE AL 25 o BEAE ST
MM 254 (1) RCT #F 5 v, B 461 405 2 3 Bl HEBR 7
Gh, 8% A RE U5 25 AR B 7o b, T i — 2
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