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Abstract

Objective: The aim of this study was to investigate the prognosis value of RPR of MM patients. Meth-
ods: We retrospectively analysed 161 newly diagnosed MM patients, collected patients’ clinical
data. According to the best cut off value of RPR on the prognosis of MM, they were divided into high
RPR group and low RPR group. The differences in clinical data between the two groups were com-
pared and the influence of RPR on the prognosis of MM was analyzed. Results: The best RPR cut off
value was 0.115 when the predictive value was the highest. The median overall survival (0S) was
not reached in both the high and low RPR groups, and Kaplan-Meier survival analysis showed that
the difference was statistically significant (P < 0.001). The median progression-free survival (PFS)
in the high RPR group and the low RPR group was 26 months and 49 months, respectively. The dif-
ference between the two groups was statistically significant (P = 0.001). COX regression analysis
showed that advanced age, RPR > 0.115, and creatinine > 177 umol/L were independent prognostic
factors for OS; RPR > 0.115 was an independent prognostic factor for PFS (P < 0.05). Conclusion:
RPR is a practical and validated prognostic marker for newly diagnosed MM patients, and high RPR
is an independent poor prognostic factor for OS and PFS in MM patients.
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1. 51§

% R Ve B8R (MM, multiple myeloma))& T2 40 H il 83 Y5,  JHLAE BTG e 2R B0 EEZ0h 1% %
1.8%, & ML F3 G0 P g v () 88 KW s, o5 9 P IV 2R G P IR 49 R 249 10%, FE RN 1)
RIFFEAGTA 4.5~6.0/100,000/4 . Kk mlg bt T 28 ik, H5MHEE 2 T, 2Wnrh
PLAERE N 72 B [1][2]. MM FISAIG PR B ELHE i 85 URE . ' ThBeA 4. SIS BRBR[3]. AW
UE S A PR 2 A /70K B T P A (NILR ) I/ NS/ B 400 B L AR (PR ) AN A I 33 A 23 A& B MIML 50U ) 2k
SRR RIER[4]-[6]. LTL40A5 A 95 B (red blood cell distribution width, RDW)&R/m LA MAAF 250, #
AT DAL 3 R 0 0 P B R o AR5 T £ A i, X S B R D4R ) R/ AR, RDW 4
Jn[7][8] RDW 5 PLT LUfE(RPR)FR B4 & S0 Aeilt, JULIURFFTUESE, & RPR & & FhSAs HlE A R
M EEFREY0][10]. 4AM, RPR 5 MM B 15 2 8 B8 R A IRE T . BRI, AR5 B 728
i [BIBUE 2 AT BRI B2 I M RPR 5 I PRASFAE R0 TS 2 [RIFRO6 &R .

2. FERASE
2.1. FARIR

AHTFER RS 2012 4F 2 2022 EHIIA], FEFREEE UASKIHFHZAIIRIGIT I 161 41 2 & VB BER (MM) &
HHEAT T R A, Horh AR 83 44, LR 78 4. AT RTRII R G e mig e 1 K
FUE S MRS, U E BRI R GASS) M S R NP IRIT IR, X RTH ALk

DOI: 10.12677/acm.2025.152453 1129 Il PR 25 2 33t e


https://doi.org/10.12677/acm.2025.152453
http://creativecommons.org/licenses/by/4.0/

XIFH, #W2

B S T RARRE DT B R T BRI BERE . S AEAAI(OS)E SN H RS 2 H R 2 A AT B
ViR R B, T JCHE R A A7 HA(PFS) NI Fi 15 iR T R B R AR R . R SR T B 17 45 AR 10
I 18] DX 8] o ZHAARIUE: (1) FF 6 2022 SEABIT R (B 2 R Ve B 38R 16 4R B ) FTRILE 102 R AL B S5 (MM)
P WIbRAE[11]: (2) WP RBI TR ORIFREA SR (3) BB (4) BF KR FHREEM
fEFES . HERbRdE: (1) ABEaTCEHTRT, ARREBEMTGSWI G (2) AR E Ol ThREA A 8
Fi () WIBTRIAERESE; @) ST GEMIR L A I 2R S (1 B .

22, 5k

2.2.1. BiElE

IR R BT RS, WEEFTE S8 YOI 1 I S EE, 715 RPR, 2T RPR % MM
BEIET-THE M ROC M4 i dG FHE, AT A B35 R4 & RPR A RPR 4, 40 51F 64
197 BB . LB M ERE . RS SE SR M4 &R A HDb) M/MHEPLT). FLERI A EF(LDH).
P-TEREE F(B2-MG). HEE(ALB). B3R A(GLB). IMLALEF(Cr). ML45(Ca)/KF . 863 40 (BMPC).
LA AT 56 FE(RDW) . FAERLLE(AGR), IR/ 3 K USRI Z 5% . 12 Kaplan-Meier 2E4750 4T,
VAL 15 RPR MK RPR 244 OS. PFS )25, JEuE—PXI52M OS M1 PFS 115 PR 3 HEAT B R 3 AN 22 [A]
E i

222. IBEEFER

RGBT E ST TR, S8 BD B EK + K %, PAD MIE K + £FE
B+ HEEKI) T E. VAD (KFEHE + #REE + HZEK) T E. CTD GAltIG + YRR +
FERFN) TS RD CRIVERE + HZERIN TR, 7 fE17iE T4 AL AEHSCT) 13 #l. LI7 5 KM
[ 124 %1 B rh 252 BD 8% PAD J5 ZA40JT 76 ISR K )5 £ 4), 5% VAD 5 CTD 5 RD J5 & 48
B SN B A K TT S 4.
2.3. GitESHT

KH SPSS 25.0 #4748 114047, GraphPad Prism 9.0 F T-#i/E K. it ROC HiZkit5 RPR il FH1H,
FELF 2R FIHFNAUC). M 2 K508 Fisher KRGS T AR Z 7 th . A HUET Kaplan-Meier
M ZE KA OS (RVAEA) 5 PFS (TEHEEA A7), i8] Log-rank K563 T BRI 240 Mo &5 BRI 00 #r
B PAE/ANT 0.05 RIFTERER, HE—2sLiiZ Kz COX [T4H1. P<0.05 AZFEBSHFE X,
3. &%
3.1. RPR 3 MM TS BTG E

BREVFL IR, it 28 B1(17.4%) & CAE T . AW FOBAET- S W RE 4 5, PL RPR 1E NG5
A, Z4fE, RPR XTI MM &35 FUSE B2 S IIFR(AUC)A 0.693 (95% & EXE: 0.577 &
0.81). FERAENG A 0.115 4b, HRBUZIED] 71.4%, RN 66.9%, HARERILE 1 FiR.
3.2. RPR 5l R #RHIXFR

TEWIIRTT 10, 5087 7OBns i MM B IR Bk KA 2 K L M2 (% RPR 2H: RPR>0.115
K RPR 4H: RPR <0.115)HEEHRHE. 455 5o, W& 7E ALB. GLB. HB. PLT. WBC. LDH,
BMPC. RDW Jj T Z 7 HA ST %8 (P <0.05). AR, 7EMER. S8, 1SS /. DS 7. AGR. p2-
MG. AGR. [MiEHIEHSH 27 TG ER (P > 0.05), HARIE 1.
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Figure 1. ROC curve of RPR for predicting the prognosis of MM
B 1. RPR Xf MM Fi/SH) ROC HHZ 73 4

Table 1. Comparison of baseline characteristics between two groups of MM patients

5= 1. F4E MM B E B &SR

I R Rk RPR ftfH4H(n=97) RPR E{E4l(n=64) () P
PE5 0.396 0.529
% 47 (48.5%) 36 (56.3%)
S 50 (51.5%) 28 (43.8%)
R 2.751 0.097
<65 67 (69.1%) 36 (56.3%)
>65 30 (30.9%) 28 (43.8%)
ISS 73 0.938 0.333
I~11 3% 50 (51.5%) 36 (56.3%)
111 3] 47 (48.5%) 28 (43.8%)
ALB 4917 0.027
<35 g/L 48 (49.5%) 43 (67.2%)
>35g/L 49 (50.5%) 21 (32.8%)
GLB 4303 0.038
<40 g/L 43 (44.3%) 18 (28.1%)
>40 g/L 54 (55.7%) 46 (71.9%)
HB 27.953 <0.001
<100 g/L 51 (52.6%) 59 (92.2%)
>100 g/L 46 (47.4%) 5(7.8%)
PLT 70.277 <0.001
<100 x 10%/L 0 (0%) 36 (56.3%)
>100 x 10%/L 97 (100%) 28 (43.8%)
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WBC 13.003 <0.001
<4 x 10%L 16 (16.5%) 27 (42.2%)
>4 x 109/L 81 (83.5%) 37 (57.8%)
LDH 9.959 0.002
<250 U/L 90 (92.8%) 48 (75%)
>250 U/L 7 (7.2%) 16 (25%)
& IE Ca?* 0.346 0.556
<2.75 mmol/L 85 (87.6%) 54 (84.4%)
>2.75 mmol/L 12 (12.4%) 10 (15.6%)
JULET 0.396 0.529
<177 umol/L 74 (76.3%) 46 (71.9%)
>177 umol/L 23 (23.7%) 18 (28.1%)
[2-MG 1.268 0.26
<3.5mg/L 29 (29.9%) 14 (21.9%)
>3.5 mg/L 68 (70.1%) 50 (78.1%)
BMPC 7.365 0.007
<30% 62 (63.9%) 27 (42.2%)
>30% 35 (36.1%) 37 (57.8%)
DS 431 1.702 0.192
I~I1 32 (33%) 15 (23.4%)
111 3 65 (67%) 49 (76.6%)
RDW 28.982 <0.001
<14% 60 (61.9%) 12 (18.8%)
>14% 37 (38.1%) 52 (81.3%)
AGR 1.205 0.272
<15 75 (77.3%) 54 (84.4%)
>1.5 22 (22.7%) 10 (15.6%)
BT 8 (8.2%) 20 (31.3%) 14.201 <0.001
3.3. RPR S5l R&ERXHE

RPR A2 8 191(8.2%) B FFET-. 34 H(35.1%) Bt g, 1M mfE 2 A 20 f51(31.3%) & 4L T
38 111(59.4%) B BBt g o BT MM B3 H A BE VT 24 40 (21~85)1 H, RPR<0.115 F1 RPR>0.115 1]
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MM HEH 4 OS BIARIAFE], HEHERIZEFAGIFFEE X (P <0.001)s RPR<0.115 ] MM E3E&H {47 PFS N
49 ™~ H, RPR>0.115 [t MM EE AL PFS SN 26 N H, WA RIZESA R R (P =0.001), WK 2.

100~ 100~
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Figure 2. Comparison of OS and PFS between the two patient groups
& 2. FHEE OS F PFS LEER

3.4.OS #1 PFS 5 RPR IR EEMZE RS

X &2 K Z AT COX BB Z o, Z5RKH, F#e. 1SS 4. RPR>0.115, #/iZKl Hb.
PLT. LDH. WUEFXT OS A &3 #20m(P <0.05), ISS 7r#. RPR>0.115, #JiZHf Hb. PLT. LDH. WLEF*T
PFS H R E (P <0.05). LA LI ZHE s, KIFEE >65 % . RPR>0.115. LK >177
umol/L & OS HIMAL TS F & RPR>0.115 & PFS M TG R &, Bk % 2.

Table 2. Univariate and multivariate analysis of prognostic factors for OS and PFS using the COX regression model
F 2. COX [EIJIRAEXS OS\ PFS MERRMBETEMZSTESN

0s PFS
WREE smzew ,  BEESW 0, REESN ,  EEESH
HR (95%C]I) HR (95%CI) HR (95%C]I) HR (95%Cl)
3 (0.65;5‘12?136) 0.321 (0.76133?952) 0.405
il >065 % (1.172841?223) 0.017 (1.21if59.962) 0.015 (0.4(1);61?1367) 0.163
1SS 514 (1.333';)561.97) 0.008 (0.4114'329.017) 0.661 (1.15'2833‘.01) 0.013 (0.79155~g’./862) 0.21
ALB (0.3(5);'1311 .2734) 0.59 (0.586‘151?531) 0849
GLB (0.8(}&5933.551) 0-164 (0.75143?044) 0.396
HB ©.1 &33)‘.‘935) 0.037 (0.312212343) 0.818 (0.38553)?913) 0.022 (0.591§2~(;408) 0.606
PLT (0.1233.5663) 0.002 (0.32?3'282?553) 0.981 (0.312!53.859) 0.011 (0.42'78?19 8s) 0773
WBC (0.2;)i912.;065) 0.072 (0.71116;24) 0421
LDH (1.7135;438) 0.001 (0.83151679) 0.124 (1.052 i(113%846) 0.035 (0.781§633§394) 0.186
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LT85 (0.3615(1?071) 0.907 (0.7815.;162?741) 0.227
RPR>0.115 (1.7;5(1391.155) 0.001 (1.1437';512(4)‘.824) 0.028 (1.31261(;2358) 0-002 (1.0423!12.309) 0.038
>17%§01/L (1.7735137%853) 0.001 (1.52411(())‘.‘941) 0.005 (1.011&732%949) 0.043 (0.651§2NS2§508) 0.46
p2-MG (0.55163132.095) 0.535 (0.§ég€3.5) 0.16
BMPC (0.4;)9301?922) 0.801 (0.85143~62§186) 0.193
DS 43341 (0.681521(4)13.745) 0.232 (2.0;25]9%987) <0.001 (2.0842‘3'5?3348) <0.001
RDW (0.813'2.?)58) 0.134 (0.72.92812.93) 0.446
AGR (0.2%6:;?872) 0.424 (0.3;)31(;7322) 0.277
4. g

HT, MM ST R B SEE REEA. E R A, (HE R E S RN ETBOT B 1 50 L&
Jitisk T E RIS, RAEFRARS MM HUS IR OR8N Ui IR R R St iRz 2 5
PORE S SRBEREIA, X — I REA R IR A K 5568, IR TR 2 U R A SC IR B, I 5 e i
HITUG B EAMK[12]. ST X BB Ieat, SRUET 2 MmAn i v 500 2 Fl 4 REF S bR, 1 b P k4 i
B0 A LA (NLR) K /MR S 3k B AR LU A (PLR), BRI 5 TR LA RS e, ©) 32 S T
il 22 R M R (MIM) B 5 R 2 RERAS TS IR UL, ARG T RPR % MM R [ 1005 AH DG 7 i LD
[13][14].

RDW Fl PLT #0215 UK 20 35 H , RDW A2 IR RIS W 20 i3 A e bRz —. R, #Ep
BRI RERRAS O MM R B8 BEAL 2 —, g 40 5 1 S oA 15 P 7 T A S 5 T R B4 PR L mp v
FHRO AT, MM A E B8 AR, XIS 7 R . 7%, RBULIT
B AIAAI[15]0 JORERT I 5 ML 7B a0 A 25-6 (IL-6) IRIABE A F-a (TNF-00) 25 [ R AR A, {2
BE TR BRI, BEmAH T i R R, SEUME b RDW TR ShAh, SRRt g
e n, AR, R4, IR T RDW MIFFE16]. HET, CA 90 FIES: RDW & —
SO MR (SRS TS R 2R [17] [18]. — A 7838 H, RDW fETIN MM H3% OS J5 A —EME[19].
FORE U — U FEUESE, = RDW SR 3E H R A AR A7 )45 (% RDW 418 ™A vs. 13 1~H, P=0.011)
[20]. #0J&E L PLT 76 kMR b e mEAEH, 4uTA 1 20 AIESE PLT s 5 S iR Ae e, JE4e
ARFUGAR . PLT J 2 MM % IR, X5 s i i TP B8 1E % & mIhEE 2. £ MM o, K41
TG A R OG AR AR KA, SRR RIE L. BTE MM B R I FE SR F) PLT Ik
b, PLT kb S B 1 e 4 vt 1 s VR R P IR, SR LA S s 12 28 P (21]. KYLE %5[22]7E
—TigER P2 HNE Mg, K PLT KTF 2 MM BEAEGHARTUGHE. EN, MR s L
Z COX [mHAE I, PLT <100 x 10%L [OS:HR: 3.47 (0.8~15.12) (P = 0.048); PFS:HR: 3.28 (1.14~9.37) (P =
0.027)]/& 52 MM KR 3 195 (307 fa 6 R 26 [ 23]

RPR fi -1 Chen #&H, FI-T- 10 £ B 98 FF 4T 4 A RO RE AL FR I [24] 0 75 IR K A% 7 R S5
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Wz AR FiH, RPR JEIHE S M BUSEE . R e PHMETUNME & A PETE . H RPR 5 i/
() AL 2 H0 (A A OGP A, 3 BH 32 HAR R 3 P4/ o PRI, RPR TR S — T00 Al 58 9205 T 48 AR [ 25] -
Li ST — g 145 5] MM 3, i@id ROC i RPR HIs E#WE A 0.12, WA B 5 5
PRP Ak RPR 41, 51K RPR ZHAHLL, & RPR 4L Aot A7 FA(PFS) 28 M H vs. 11 M H,

P < 0.00) A AELEWI(0S) (RikF vs. 24 NH, P<0.001)EE46%, HEZRK/SHHESL, RPR>0.12 4%
PFS (HR = 2.5, 95%CI: 2.0~6.48, P < 0.001)A1 OS (HR = 3.39, 95%CI: 1.95.94, P < 0.001)/~ K& )4 37 39 5 [
#[26]. EAM—IUFTL, 9N 68 BI¥IiZ MM B3, THEMSHRESBER 0.12; EFASTERY, &
RPR L HEE ) OS (24 M vs. 33 NH, X2=4.186, P=0.041)F1 PFS (21 N F vs. 30 MH, X2=4.462,

P=0.031)¥J% A% RPR 4145; COX Z[K & B34 H7E 7~ RPR>0.12 Jy OS 1 PFS [OS:HR: 2.54 (1.62~3.73)
(P =0.01); PFS:HR: 1.87 (1.36~3.47) (P = 0.03)|/I 3L FUS FEAR[27]. 5 AHF FE 45 2L

RIRGE 2 R B B (MM TIUS (2 Fhsgia R 2, ARTH TR AR T 7 161 4] MM B I T35 52 1)
RIZ o FEWIP B IR A A kil b, JRATTE— 2B St 7 2R i DEe 4 R W, R >65 %L RPR>
0.115. JULAF > 177 umol/L M £ # OS KIMALTEH ¥. A, RPR > 0.115 [FEFEZ 5200 PES HAAL
WER

M op REE R AR SE, Sl B A AR R E (24 N H vs. 40 N H, P<0.05), HEEPHZEA
ZINFEIT 4 RIRPER S HUG A, KRR MM BE TG ZE[28]. —T9IA 97 Bl MM &3
I FE T, PR A — 2 2 B Logistic [V 73 3548 H AR08 /& B8 25 TS B 200 R 2 [29]

MM H IR ARG 5, S ThEeAN 4. FEIL. A IURE S 4k & ML S, A SCHT 7T [30]3 BH,
I 25%(1 MM B FEI LS Dhaeti s, X2 S8 MM BFE TR FEERZ —. MLEf(serum cre-
atinine, Ser){E NP, B DIReMG ) — DAL TR bR, B ATEIRR B2 2N H. 407, MM 3 B DG
AR BN B AT A B, HENH AT RE B S 0T T A2 R A M B AR 2R R IR A DG R
G IUAE B/ NERIE AR AR . W RERRAS . BT B DA B Ve K e AR P 45 22 T DR 25 i 3[R AR H
Ko IRBFFLR, BIREH S MM B IO T3 M EFHAESCHE, R manZi s M E R R —.

RPR /& MM 3 S A RO TG bR S, nT DU AR I SE0E FF PP 5 I TS « (RASHIE 8 4 0
PAHERR MM R I 5 TR PR 08 B A2 A I S5 4k R PETR 2% PR 306 RDW S s RV FE 2 I, 1% W] B A 72
SRR E. WA, ZIRTRAIFEARRE. BT TROAG —, ROFFMNEREREZE— 2R
filo Bk, At — BRI TS, RRATI IR ARAEATIEEDT 70— PR ZR RPR B RS H
B, BATSCRE—FPEI . SRl AR AR B R AR SR P MM R TS . 28 BT,
RPR 75 5 Al fig B A6 ) OS AT PES. [Altk, RPR AT{E AT MM B3 s A Vs &4 .
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