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Prognostic value of red blood cell distribution width in patients with Waldenstrom

macroglobulinemia
HE Jie, YIN Hua, WANG Li", XU Wei
Department of Hematology ,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: This study investigated the clinical significance of red blood cell distribution width (RDW)in Waldenstrom
macroglobulinemia(WM ). Methods: Data of patients diagnosed with WM in the First Affiliated Hospital of Nanjing Medical University
from June 2009 to September 2018 were retrospectively analyzed. The best cut-off value of RDW was determined by receiver operating
characteristic (ROC) curve. Univariate and multivariate analysis were performed to find out the factors of progression-free survival
(PFS) and overall survival (0S). Results: Seventy -eight patients were finially enrolled in this study. The ROC curve indicated that
16.4% was the best cut-off value to predict survival outcomes. The median follow-up time was 39.5 months, patients with a high level of
RDW ( > 16.4% ) had worse survival outcome. Multivariate analysis revealed that a high level of RDW was an independent risk factor
for PFS and OS. Furthermore, a high level of RDW together with the revised international prognostic score system for WM improved the
prognostic capacity of WM. Conclusion: RDW is a feasible clinical parameter which could be used to predict the prognosis of WM.
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5 4R BAAF RO 0 87% (68% 1 36% o L, K
K 19 15 3 43 5 48 (revised international prognostic
score system for WM, rIPSSWM ) fi £ &1 % | 551 B2-MG
KA AR LT 3 H K R LR I U (lactate
dehydrogenase , LDH ) 7K V-3 4 ™3 Ji5 K] 2 i 55 ]
PABCEHZ S (a7 B KU 32 AR
R A B TS B, B B o ARG R
1 = B = fE 20, 5 2 AR 1 5 AR BAE AR R0 )
N 95% 86% . 18% 4T%F136%',

2T 2 ifd 43 45 S &£ (red blood distribution width,
RDW ) g Il KL o i DL AG 30 20, 2 S e &b Jil i 1
MM RN —PERYFERR i R b5 HAR A Rk
AR AWM A HTE . RDW B IH 5 4R PR
g O A R GERR T A IR G A5 it 98 I
A TE B gg A PR 2R G B Rg LR A B UG A
Ko AR ST A B RDW S A 1512 Pk 6 2R 1 1l
J#% (chronic myeloid leukemia, CML) | & 4 bk I 41 Jig
M L% (chronic lymphocytic leukemia, CLL) 5% {8 K
B 2 oItk 8 (diffuse large B-cell lymphoma, DLBCL)
BN I (mantle cell lymphoma, MCL) \£57h NK/
T Mk B (extra-nodal NK/T-cell lymphoma, ENK-
TL) Fl £ & P4 B #6988 (multiple myeloma, MM ) 7£ [N 1)
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HHRBUS A TR R

1 X&MTTE

1.1 %

ABFFEILGNA 2009 4 6 H—20184F9 H 1EHg it
e B 2FEE — B8 B Be LR RHI2 WM 1 78 4] £
o A B RIS EAE 2016 4F WHO ik ELE
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WA 2 LG A 0 00 \RDW L Il 212K
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WM P53, TPSSWM 343« 4FE % > 65 % 4L 8 FH /K
F<115 /L. ML/ I £<100%10° /L, B2-MG >
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o TPSSWM -5 s ARFEIE I (85 R R fE (0 5 1 73
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WARAE (0 73) AKSE (1 43) (HhfE(243) (& fE (3 43)
SO RS (4~5 43 ) A o MR AT SCHRFR T 4 AH DG XU 20
SAEREAFER D IPSSWM 14> rIPSSWM P43
WA R 257 FRBEILH AL H RDW 1Y IEH &%
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& FET- SRR BT[] o S AEAF (overall survival
08) & LA B2 WM BIFE TSR R BTN ], fif
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YEFFAE (receiver operating characteristic, ROC) fi£E
[ FR (area under the curve, AUC) , Al HAE WM Fil f5
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(P=0.014,r=0.282) £ 1IEAHE . RDW S4F#4 | 1L/ M
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Table 1 Clinical characteristics of 78 patients with Waldenstrom macroglobulinemia

I RAFAIE A1t (n=78) RDW<16.4%41(n=39)  RDW > 16.4%41(n=39) P1H

(%) ] 62(79.5) 31(79.5) 31(79.5) 1.000
(R 62.7 £ 10.2 63.7 £ 10.7 61.7+9.6 0.377
MELE A (g/L) 75.0(61.0,92.0) 90.0(70.0,112.0) 66.0(58.0,76.0) <0.001
I/ (x10°4~/L) 142.5(87.3,226.0) 166.0(99.0,236.0) 116.0(82.0,199.0) 0.105
IgM(g/1.) 41.05(20.70,59.03) 33.45(16.25,47.20) 50.80(24.45,63.88) 0.041
HEH (g/L) 302+ 6.1 313+63 29.1+5.7 0.111
FLIR I (U/L) 172.0(125.0,230.0) 173.0(123.0,217.0) 171.0(126.0,252.0) 0.984
CRP(mg/L)* 13.80(4.70,45.40) 11.60(3.44,34.60) 15.45(8.56,50.28) 0.145
B2-MG(mg/L) 451(3.52,6.02) 3.84(2.93,5.45) 5.03(3.75,6.39) 0.005
IPSSWM 43 > 243 [n(%) | 47(60.3) 20(51.3) 27(69.2) 0.165
tIPSSWM 143 > 253 [n(%) | 28(35.9) 14(36.9) 14(36.9) 1.000
#, RDW<16.4%2H 3115 ,RDW > 16.4%4H 26 {4 , &3 1 57 14,

0.002) ¥ KL F . 5 RDW<16.4% 41 Mt , RDW> 100 —— RDW<16.4%(n=39)

16,492 H - FLA T 22 () A7 25 )55  Hop 3 PFS DN 4=y

48.0(i 1 1.0~83.0) 11, iz 0 4 59.0 (L il 1.0~ s

86.0) A (1 1) ¥ IPSSWM ., 1IPSSWM 1 1 il 5

K 2 FIRDW - B35 B Cox [RIFAMT (6 2) , R 31 B

RDW EA —@E W Hil5 2 X, ¥ RDW IPSSWM -4 0 s R S .

> 2411 HPSSWM B4 > 2 4M (R A% P 2 407 (% ’ G

3), 45 R FH , B RDW /K & PFS(HR=4.565,95% e RDW<164%(n=39)

CI: 1.872~11.130, P=0.001) 1 OS (HR=4.306, 95% 100 . RDW > 16.4%(n=39)

CI:1.630~11.375,P=0.003) ({37 Wi R 2% [RlE, ~

rIPSSWM P43 > 24342 PFS(HR=3.145,95%CI: 1.207~ g 50

8.198, P=0.019) 1 0S (HR=3.066, 95% CI: 1.110~ g

8.471, P=0.031) {7l 37 Tl J A 2%, st ik (1) /2%, IPSS-
WM PG > 253 FEAR N IR AR B gt i 3
2.3 LLASHT

ik — AR RDW 78 WM 5 1 TS (8,
B 78 5 5 A A WIA « rIPSSWM FE43 > 2 50 4H (n=
28) I rIPSSWM W-4r<2 434 (n=50) . WIE 2 fi7w
FEIPSSWM 143 > 2 43 85 T, 5 RDW K- (3
HA B 0S(P=0.040) , Jf- 2 B H A8 1Y PFS
#(P=0.051), £ rIPSSWMIEr<2 /iy, &
RDW 7K - 5 8¢ 45 i PFS (P=0.008 ) F11 0S (P=0.029)
H 5, XF rIPSSWM Hh () 4 AT i K 2 HEAT .40 4%
Mr, TEAEIS > 65 % (66~75 % 5{=76 % ) (P=0.015) .
ML 75 B2-MG=4.0 mg/L (P=0.009) . (47 4 <35 g/L
(P=0.001) () ., 75 RDW /K 3 5 %546 1 PFS AH
Ko [FIW;, FEAEHE > 65 % (P=0.038) | Ifil¥F B2-MG=

AAEIF ] ()
El1 7841 WM #:& Kaplan-Meier £7F 57
Figure 1 Kaplan-Meier survival analysis of 78 WM

patients

4.0 mg/L (P=0.016) . H & H <35 ¢/L (P=0.002) I
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5 0S A K (K3).
2.4 % RDW K-FF A rIPSSWM f2 #F4& WM FUs
a9 4k

4 rIPSSWM 1 J5 R 28 E 47 30 4 40 B, &
RDW 7K - 2R3 BH Wl 115 3 o PRI, FRATTIE & 5
RDW 7K V- I rIPSSWM >k i#f — 25 PPl WM 1Y /5
Ho 82 rIPSSWM Fi1 rIPSSWM-RDW (rIPSSWM-R ) 75 1
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Table 2 Univariate Cox regression analysis for PFS and OS of WM patients
PFS 08
M= P{H HR(95%CI) P HR(95%CI)
PR (<65% vs. >65%) 0.872 1.066(0.486~2.339) 0.562 1.289(0.547~3.034)
i (66~75 % vs. =76 %) 0.615 0.704(0.179~2.679) 0.454 0.584(0.143~2.385)
IMELE <115 g/L 0.532 1.897(0.255~14.098) 0.708 1.470(0.195~11.068 )
I/ MR EE<100x10°/>/L 0.403 1.396(0.636~3.051) 0.702 1.183(0.501~2.793)
B2-MG > 3. 0 mg/L 0.344 1.673(0.577~4.854) 0.352 1.785(0.527~6.047)
B2-MG=4.0 mg/L 0.040 2.392(1.039~5.506) 0.099 2.123(0.868~5.193)
M <35 ¢/L 0.316 1.647(0.622~4.364) 0.350 1.681(0.565~5.000)
IgM > 70 g/L 0.321 0.481(0.113~2.039) 0.590 0.669(0.155~2.889)
LDH > IEH A R 0.003 3.457(1.507~7.930) 0.008 3.369(1.372~8.271)
IPSSWM 153 > 243 0.071 2.148(0.937~4.925) 0.066 2.401(0.943~6.110)
rIPSSWM 43 > 2 53 0.010 2.733(1.266~5.898) 0.017 2.800(1.200~6.533)
RDW > 16.4% 0.002 3.997(1.684~9.488 ) 0.005 3.865(1.516~9.855)
*3 WM EEFTUEHNEEE Cox BTN
Table 3 Multivariate Cox regression analysis for PFS and OS of WM patients
PFS 0S
= P1H HR(95%CI) PH HR(95%CI)
IPSSWM 153 > 2 43 0.826 1.119(0.410~3.054) 0.721 1.221(0.409~3.648)
rIPSSWM #¥-43 > 2 43 0.019 3.145(1.207~8.198) 0.031 3.066(1.110~8.471)
RDW > 16.4% 0.001 4.565(1.872~11.130) 0.003 4.306(1.630~11.375)
tIPSSWM 143 > 243 fIPSSWM P43 > 243 IPSSWM -4r<2 43 rIPSSWM iF-43<2 43
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Figure 2 Prognostic significance of RDW for PFS and OS in the rIPSSWM score subgroup
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3o #

WM 2 — A AR AP B A LR, Helf

PREI SRS, S iR12 . AR FUR AL &R
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Figure 3 Prognostic analysis of RDW in age, 32-MG , albumin and LDH subgroups
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Figure 4 The prognostic value of RDW combined with rIPSSWM in progression-free survival (A ) and overall survival (B)
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