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Immunologic characterization of newly diagnosed multiple myeloma patients with
renal impairment

WANG Rui, YU lJianing, ZHANG Liansheng, LI Lijuan (Department of Hematology, the Second Hospital of Lanzhou University,
Lanzhou 730000, Gansu Province, China)

[Abstract] Objective: To investigate whether there are differences in immunological indicators between multiple myeloma (MM)
patients with renal impairment (RI) and those without. Methods: A retrospective analysis was conducted on 134 patients who were
admitted to the Second Hospital of Lanzhou University and first diagnosed with MM from January 2017 to August 2023. The study
compared the differences in 10 immunological indicators and 6 routine hematological parameters between the RI group and the non-RI
group, as well as the Durie-Salmon (DS) staging and risk stratification subgroups. Results: The peripheral blood neutrophil/lymphocyte
ratio (NLR), peripheral blood monocyte/lymphocyte ratio (MLR), CD8" T cell ratio, and IL-10 in the RI group were all higher than
those in the non-RI group (all P<0.05), while the absolute value of lymphocytes and CD4/CDS ratio were both lower than those in the
non-RI group (both P<0.05). In DS-III stage patients, the proportion of NLR, MLR, CD8" T cells, IL-8, and IL-10 in the RI group were
all higher than those in the non-RI group (all P<0.05). However, there was no significant difference in immune indicators between the
RI and non-RI groups in DS- I and DS- II patients. The number of lymphocytes, NLR, and IL-10 in the RI group of high-risk MM
patients showed significant differences compared to those in non-RI patients (all P<0.05). Conclusion: Immunological abnormalities
are more pronounced in MM patients with RI, and significant immune abnormalities are observed in DS-III staging and high-risk
stratification. The results of this study provide a reference for further elucidating the reasons for poor prognosis in MM patients with RI
and personalized treatment.
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1.1 #st %

(=] U 23 BT 2017 4 1 H 2023 4F 8 H 721 K
25 TR BE YR ARIZ 1 134 5] MM R 3 1 I IR B2
Ble INFRE: (DFAECTPEZ REFRERI2E
B (2022 BT Y MM 2 Wit ; (2)¥)i2 MM &
() IR TR TERE . HEBRARE : (D BB B0
S ()L Wi A R A s DI IR TR
ANAEER . DI 13445 MM EEE AT G G AR E
R4 5 [ [E] 5725 5 98 0E M 2% (National Comprehensive
Cancer Network, NCCN) #5 4 , 1% 6 55 35 A\ BE i A I
A& JUL I 37 Bk % (endogenous creatinine clearance rate,
Cer) I 734 REAH (N A LIS R %2<40 mL/min) A2 3E
RIZH (3 A= LT 15 B =40 mL/min) . 134 {51372 W
MM 3 o 3L 37 61 (27.6%) & FE RICRI 41D , 97
(72.4%) K& I RICIERIZAD o

MR B 2 R M E B8 2 16 48 (2022 &
1) )% 8 % HE 4T Durie-Salmon (DS) 43 11, MM £ RI
A T 161(2.7%), TT #4451 (10.8%) , TITHA 32
1% (86.5%) . MM {5 Ty ge IE % 4 B3« T 1115 4
(15.5%), T 15451 (15.5%) , TI13H 67 151 (70%)

MM f& [ 53 J2 4 Mayo B BEJ8 73 )2 B XU 1 5%
TBIT 2 RGEHHT bR fE MM B35 35 90 491, 7 fE MM
B ka4,

1.2 W RAE 8 R R RAGATICEE
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SEUS ) \BMI H PR AT 5 R A% 40T 5 Ik B
i 2L R MR 4 /i 2 48 i LG {E (neutrophil-
lymphocyte ratio, NLR) . ik [ 4 Jfd/ 5 1% 4 ffa Lt &
(lymphocyte-monocyte ratio, LMR) . Ifil /M 5 96k B2 4]
Jitd ELAH (platelet to lymphocyte ratio, PLR) .CD4" T 4f
g LE A5 . CD8" T 41 il LE ] . CD4/CD8 LE AR W NK 41 g «
W1 T (Treg) 40 Jfd . 41 % -6 (IL-6) L IL-8  IL-10.
IL-17.DS 73 ¥ \Mayo & #8598 53 )2 B KBS Vi #9697 7
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Mo FFE RSN THE TR v+s o K H ok
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*1 RIES5FERIAEBEZEKREERBEREIRELE (%) ;M(Q1,Q3)]

UARES RN RIZH JERIA P
4 531 0.59
5 24(64.9) 58(59.8)
S 13(35.1) 39(40.2)
WL 59.27+9.13 58.29+9.25 0.86
BMI 22.21(20.18,24.70) 22.95(20.7,24.85) 0.59
SRR/ (10° A1) 3(2.29,4.86) 3.11(2.10,4.21) 0.51
MREAHAE/(10°4/L) 1.16€0.78,1.67) 1.35(1.02,1.89) 0.03
FZ I/ (10°4N/L) 0.370.30,0.64) 0.39€0.31,0.53) 0.67
NLR 32.96(1.71,3.94) 1.94(1.28,3.16) 0.01
MLR 0.38(0.26,0.50) 0.28(0.19,0.40) 0.01
PLR 133.82(80.71,204.75) 134.31(95.10,185.50) 0.92
CD4/% 36.84(30.97,46.65) 39.8(33.85,46.70) 0.34
CD8/% 35.6(31.10,45.75) 30.8(23.95,40.10) 0.02
CD4/CDS H 18 1.06(0.76,1.42) 1.24(0.91,1.74) 0.04
NK 41 f/% 13.2(9.40,18.4) 13.9(8.60,21.90) 0.54
Treg 41H/% 7.2(4.70,8.25) 6.5(5.20,9.10) 0.62
IL-1/(pgrmL™) 0.540.04,1.14) 0.3€0.00,0.83) 0.21
IL-6/(pg-mL™) 8.79(5.72,18.75) 5.6(3.69,13.27) 0.05
IL-8/(pg-mL™) 39.05(31.95,68.36) 37.58(17.94,91.28) 0.57
IL-10/(pg-mL™") 3.36(1.99,5.61) 1.76(1.00,3.12) 0.05
IL-17/(pg-mL™") 2.03€0.00,5.84) 0.76(0.00,4.50) 0.49
#<2 DS-IEARI4A S53E RIA B HE M R & TEFRELE M (Q1,Q3)]
CAVES 1) RIZA JERIZA P
kLA R/ (10°N/LD 3.21(2.29,5.08) 2.78(1.99,3.83) 0.12
WA/ (10°4N/L) 1.16€0.90,1.67) 1.32(1.03,1.81) 0.06
AR/ (10°ANL) 0.47(0.37,0.66) 0.39(0.29,0.54) 0.24
NLR 3(1.86,3.90) 1.86(1.27,2.91) 0.05
MLR 0.39€0.27,0.53) 0.28(0.21,0.40) 0.05
PLR 132.69(80.97,184.84) 136.8(95.10,185.30) 0.88
CD4/% 36.67(30.86,45.30) 37.8(33.10,45.30) 0.59
CDS8/% 36.05(31.88,45.83) 32.1(25.73,40.25) 0.04
CD4/CD8 LAl 1.05€0.75,1.36) 1.24(0.84,1.60) 0.10
NK 41 A/% 13.65(9.43,18.40) 14(7.80,20.50) 0.81
Treg 4MH1/% 7.15(4.65,8.28) 6.9(5.30,9.10) 0.43
IL-1/(pg-mL™) 0.450.00,1.05) 0.2€0.00,0.72) 0.16
IL-6/(pg-mL™) 8.65(5.66,17.05) 6.17(4.41,13.34) 0.19
IL-8/(pg-mL™) 41.51(32.34,68.57) 31.69(14.73,60.40) 0.04
IL-10/(pg'mL™") 3.83(2.11,5.44) 1.86(1.04,3.46) 0.05
IL-17/(pg-mL™) 2.43(0.00,6.28) 0.79€0.00,5.14) 0.70

P S A A5 8 S 2 4 AT K 1 At R LA
T AT DA I MM R 1RV 7 B RE I S50 9 1 2t
JEs AR, WA B T R A Z T
BRI MM & A AE 45 R 1 57 1R R,
NK/Treg 2 i LY ARL 7T RE A2 TN A P52 fide At 28 K o

17T MM B U AR SR AW hn S, LR A T
TX 20 0 DR 12 A A1 S 2 RO 4 ML B RE I 7 A
P BB AR . MM TR 200 60t 27 A g8 0 1)
AT, AT 38 o fih 83 410 1) 240 i C 4 Treg 40 A #6814
0 200 6D ) B, /b A T T AR LS 4 P
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S EUARBUN G it B A G B AR VBT TR MM (1)
3 JEE A2 ph PR 5 A L S e A 5 M) ) B2 AR LA
FIIRBN . 7™ 5 ) RIZEFT2 I MM 2 AN R
JERIE . A, ASHE 520 #1812 i MM A RT )
P A RHAE 3R S MM PR R P05 55022 1 S

R, T RRCR % T R A M BAE R, wT LN
MM F4 RIEE RS IR T R T RN PP Al BA K T3
DN 2E & J THT B AR AR L 3K B MM PR RTE
AR IR )T 2 OCE 2L, AT 8 MM A4 RIE il
EHIE S IR T R

3 DS- | F1DS- Il RIZAFNIE RIZH B & % A IEHRIELE M(Q1,Q3)]

G IE IR bR RI# JERIAH P
RN (10741 2.55(1.82,3.77) 3.86(2.69,4.63) 0.19
WREATAL (10° 4L 0.77€0.74,1.74) 1.42(0.96,2.22) 0.26
HAZANAL (10°4N/L) 0.28(0.25,0.34) 0.38(0.32,0.52) 0.03
NLR 1.76(1.42,4.93) 2.31(1.34,3.82) 1.00
MLR 0.33€0.16,0.43) 0.26€0.17,0.40) 0.95
PLR 220.83(77.82,368.65) 130.68(101.99,202.38) 0.48
CD4/% 50.1(26.6,56.10) 42.8(37.83,48.83) 0.54
CD8/% 25.5(21.8,43.70) 29.45(21.75,37.40) 0.66
CD4/CD8 18 1.96€0.62,2.61) 1.66(1.06,2.14) 1.00
NK 4Hfi/% 10.7(8.50,16.9) 13.8(9.65,23.28) 0.28
Treg 411H/% 7.5(4.20,8.60) 6.5(5.10,9.00) 0.80
IL-1/(pg-mL™) 0.95(0.40,1.23) 0.51€0.18,1.02) 0.42
IL-6/(pg-mL™") 18.5(4.75,38.37) 4.64(2.10,13.38) 1.00
IL-8/(pg-mL™) 32.4(25.06,100.34) 55.78(42.53,269.91) 0.13
IL-10/(pg-mL™") 2.3(1.26,34.50) 1.54€0.93,2.62) 0.24
IL-17/Cpg-mL™") 1.1€0.31,3.85) 0.61€0.00,3.14) 0.77

F4 IFfEERE RIBIERI AR EIEFRHIELEM(Q1,Q3)]
UARES RN RIZH JERI4L P
AR PERL A PR/ (10°AN/L) 2.79(2.25,4.16) 3.03(1.95,4.21) 0.97
WREZR IR/ (10°4N/L) 1.08(0.86,1.72) 1.29(1.02,1.81) 0.14
FRZAA/(10°4N/1) 0.26(0.29,0.60) 0.35€0.30,0.46) 0.76
NLR 2.73(1.54,3.66) 2.00(1.31,3.23) 0.20
MLR 0.34(0.21,0.52) 0.26(0.18,0.38) 0.12
PLR 129.79(74.94,155.31) 132.98(98.58,182.97) 0.29
CD4/% 35.67(30.05,43.41) 39.35(34.70,45.75) 0.08
CD8/% 42.3(31.98,48.24) 30.55(23.63,39.59) 0.05
CD4/CDS8 L 1H 0.88(0.70,1.29) 1.24€0.90,1.78) 0.01
NK 41 A/% 13.75(9.63,20.68) 13.55(8.08,20.45) 0.73
Treg 41H1/% 7.15(4.58,8.20) 6.50(5.20,8.98) 0.61
IL-1/(pg-mL™) 0.57€0.10,1.13) 0.30€0.00,1.00) 0.33
IL-6/(pg-mL™) 7.21(3.10,14.54) 5.02(3.31,10.57) 0.31
IL-8/(pg-mL™) 36.28(29.27,103.57) 41.85(17.91,91.49) 0.81
IL-10/(pg'mL™") 2.61(1.25,4.50) 1.57€0.92,2.97) 0.08
IL-17/(pg'mL™") 1.51€0.00,6.09) 0.66€0.00,4.30) 0.63

AW HT T MM £EA RIS 1 5% 4R E . 45
IR, IL-10 £ MM £ RIZH IR A /K P T AERI
H. BRI, L 240 He A 7 A IL-1.10L-6, HT 4 41 A

P70 IL-10, 15 MM R BERE A 5% . IL-10 7] LA
T MM 2R 4H i 4 58 A0 I 38 A i, = ZKSF LY IL-10 5
b5 43 3 & 4t (international staging system, ISS) Fll{&
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1E ISS Fr) i ARG A 2R, I 42 25 52 i 2 I MM B
HI TG EE AR A A B A A ™. MM A RIE, & 38
Jod FH < L 40 B 0T R 40 A 1 22 P A 4 B [A] -+ TL-10,

e MM Bk, S EUMM 1F RUEE TR B %
XA MM R A R B AR IR T 1R 1 2 5
[/

#R5 SRR RIEMIERIAERE REIEFRAIELEM(Q1,Q3)]

G IETekR RIZA JERIH P
kLA R/ (10°N/LD 3.57(2.30,5.15) 3.18(2.37,4.25) 0.55
WA/ (10°4N/L) 1.20€0.77,1.63) 1.29(1.02,1.81) 0.045
AR/ (10°ANL) 0.46(0.32,0.67) 0.48(0.39,0.69) 0.45
NLR 3.05(1.84,4.16) 1.71(1.23,2.93) 0.02
MLR 0.39€0.33,0.49) 0.31€0.22,0.46) 0.095
PLR 175(85.00,250.00) 137.21(55.82,200.20) 0.25
CD4/% 43.2(31.20,50.10) 39.9(30.99,48.95) 0.64
CD8/% 32.3(27.50,38.90) 34.2(24.82,44.70) 0.77
CD4/CD8 LU 18 1.20€0.85,1.63) 1.26(0.82,1.63) 0.77
NK 41 A/% 11.8(9.30,18.40) 14.7(11.55,23.07) 0.11
Treg 4M1/% 7.2(4.80,8.30) 6.50(4.85,9.70) 0.76
IL-1/(pgrmL™) 0.45€0.00,1.23) 0.15€0.00,0.71) 0.23
IL-6/(pg-mL™) 10.07(6.29,28.87) 8.05(4.75,22.86) 0.39
IL-8/(pg-mL™) 42.1(33.92,67.92) 34.56(15.00,94.14) 0.35
IL-10/(pg-mL™) 4.94(2.30,8.60) 2.08(1.22,3.51) 0.01
IL-17/(pg'mL™) 2.03€0.00,5.67) 2.03€0.00,5.03) 0.85

AT 45 R RN, RI 4 Treg 40 ff  IL-1.1L-6.
IL-8.IL-17 % E RI 40 /=5 , 1M R 2H NK 48 ffa bE A7) 5
RIZUIG, (H F A 5 9% 5 4 b 75 W9 21 7] 22 e 3 e vt
B . H R, Treg 41 5 MM F ik g K
IR0 HE A A A A AR R R e . NK
41 it mT LLE I 2 L 3R R ORI YRR TSR 1 R R AE
MM 4, 42 i R A4 Tifg-1 I 45 TL-1B. 45 & AHF 72
g5 IX U MM & A RIS Treg 41 ffd W NK 2 i f 4%
5 B UG WA A DG . PR 2H TR TL-6. 1L-8
IL-17 2 5 L gi it % & 30, I A g i B IL-6, IL-8,
IL-17 5 MM KA RIAAE G, AT B8 A2 T A0 SR A
XN R KK, B — P KEEA =W 7L IL-64
IL-8.IL-17 /£ MM A& 4= R FEH IEH

T MM & Thig IE % 41, RI4LMM () CDS8' T
41 5] .CD4/CD8 LR BAIS , HLPH2H 1) 22 2 5 4 vt
i . T Y0 2 G AE MM A 88 4028 1 00 o o 4%
FHRRAE Y, CD4 H1CD8 /& T bk B4 e 4>, He 1y
REAZIHI MHC T 20 11 240 IR 25 4 ok 39 n T 41 i Xt
PUFE AR J7 0 A 32-FoRg A LA A ) T 40 i FEvE)
MEZAEMBEEBERPHEEENE L. GU
SN PR 110 B2 W7 MM R A0 1A T i
ESL 400 IV A )V T & B CD4/C D8 HE A #41 f MM
BEWG . W, A7 45 R @R T 4 RI
MM B35 T 5 35 22 B IR ORI %

ZIWE TR, 5 NLR & MM B AR BT
J& 8 AR MLR>0.24 () MM £ 2 45 558 1) TE 32t g AR A7
RS A A I . SHE B2, NLR>2 5 MM & 2 RI
H I, AT R B, RIZLNLR>2 (1) 35 £ T-4ERI
Ho pAh, AT SE R B IR, RIAL MM 1) MLR 8 5
TX ] R A HH T B A0 P A B AR B 2 40 B S a4k
S B AT B, T G2 T W A £ 577 A TL-10 A
TGF-B, H A BT 2 AE R 1 %) 2H 235495 1) e 2
SRR JieR A DG B A A AN A 2 i AR, 1T L
755 G P28 H00 1) Sf BEL 1 g 40 B R T, BT R 32 e R
Ak

DS-IT & # , RI 2H itk B 41 ffg 2% . NLR. MLR.
CD8' T4 Eb ] (IL-8. IL-10 #¢dE RIH A & 2 7 .
1M DS- 1 1 DS- 11 2, P 41 0] G R AR AV 22
St o DS 73 A 32 B i B iR A 5 I R AR S 1 S
BRI 2 MM TG ZERNF R —. XU DS %
Wi RS, PRSI N 52, DS 43
5 MM £ R RPZERES 2 IEAH K.

Frfe MM A M T JERIAL, RIZHCDR' T
Y1 H L35 7 CDA/CDS HUAB A, A e e Fehr 2y
T E 2R . G MM B b, R ZH i B 20 A %
NLR.IL-10 B dERITHAA B E ZHF . XM, MM
A RIAEIRES S MM G R EH %, & G
MM & # RIS 9 RUZ () 5 R I F 2 =7 F
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