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Early Warning Value of Combined Detection of p2-MG, IL-6, and FLC
for Multiple Myeloma-Associated Renal Injury

FANG Jinmei, TIAN Donghua, YAN Chunyan
(Department of Hematology, Zhengzhou Central Hospital Affiliated to Zhengzhou University,
Zhengzhou, Henan 450000, China)

[ Abstract ] Objective To explore the early warning value of combined detection of serum B2-microglobulin (B2-
MQ), interleukin-6 (IL-6), and free light chain (FLC) in identifying renal injury associated with multiple myeloma (MM).
Methods A total of 60 patients with MM admitted to the Department of Hematology at Zhengzhou Central Hospital
Affiliated to Zhengzhou University between January 2021 and December 2024 were enrolled. Patients were divided into

two groups based on renal function status: a normal renal function group and an abnormal renal function group, with 30
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cases in each group. Serum levels of f2-MG, IL-6, and the FLC-iFLC/uFLC ratio were measured and compared between
the two groups. Multivariate Logistic regression analysis was used to identify independent risk factors for renal dysfunc-
tion. The diagnostic performance of individual and combined indicators was evaluated using receiver operating charac-
teristic (ROC) curves. Results The levels of serum B2-MG, IL-6, and FLC-iIFLC/uFLC ratio were significantly higher
in the abnormal renal function group than those in the normal group (£<0.001). Multivariate Logistic regression analysis
revealed that f2-MG (OR=2.527), IL-6 (OR=1.790), and the FLC-iFLC/uFLC ratio (OR=3.472) were independent risk
factors for renal dysfunction in MM patients (P<0.01). ROC curve analysis showed that the area under the curve (AUC)
for f2-MG, IL-6, and FLC-iFLC/uFLC ratio were 0.876, 0.842, and 0.897, respectively, with sensitivities of 83.3%,
80.0%, and 86.7%, and specificities of 76.7%, 73.3%, and 80.0%. The combined detection of the three indicators yielded
an AUC of 0.945, with sensitivity and specificity improved to 93.3% and 90.0%, respectively. Conclusion Serum f32-
MG, IL-6, and FLC-iIFLC/uFLC ratio are independent risk factors for renal injury in patients with MM. Combined detec-
tion of these indicators demonstrates superior diagnostic performance compared to individual testing and can serve as a
valuable clinical tool for early warning of MM-associated renal injury.

[ Key words ] Multiple Myeloma (MM); Renal Injury; B2-Microglobulin (B2-MG); Interleukin-6 (IL-6); Free Light
Chain (FLC); Combined Detection

0 58

Z &M #8% (Multiple Myeloma, MM ) J&
— PR VR TR AN M M I R G, DA R
He A LA B BE T S R B RRIE IR R A =
17 SN/ (1IN = AR 27 N 1% e R R By o
BAE R, MM 29 & BT A EYERE Y 1% FE &
GOGHEMIE I 10%, EHFRH AR EIEE T
R B R MM RS DL R EZ —,
2545 30%~50% [ MM B E LRI I RUAE AR A [ F
JEREThRei 3, Hrh2y 10% &5 72 5 ISR
TRYT B, MM RH G B 45043 7 H 5 0 £ R U AR
e, BAFH MM EE R T EE R
— W, MM A 0 e E A B A2 4%, HET
WA RS R e sk 1 SO B (O
HORResE ) DB, SIS INAE | 1R PRIFR INURE LA K AH G
RAEH T35 2R A K B, G0 B DI RevEAhiE
o 0 10V WU DR 28 BT e i oA ' 0 40 1 G 0 3R
B, UK EEIEAR R, B O A R AT
(i O, R, SHRARE TN MM A G B
DIt A Db ST T R R0 T 10 2E22 ' D fig o
A s BA EZ R . B2- ERE T (Beta-2

Microglobulin, B2-MG) J&—Ff ks FREH, F
Bl B/ NERUE T IR, RGN ERE L DI RE Y
BURIEAR,  [RINHIE MM R 767 6 St 71, F 40
JfiA~ 2 -6( Interleukin-6, IL-6 )F A 85 B A4 44 H 7,
MMUZH MM BRI, & 5B NE A Y %
PIAHSGE ®, i3 b iy 25 52 4% ( Free Light Chain,
FLC) J& MM R & 7= A5 i) 8 %2 o o P e 8 BR AR 1
Ay, Hrhsz 2455 (involved FLC, iFLC) 5k
% ZU34E (uninvolved FLC, uFLC) HE 5% AV
S MM 2 B 1 B EARYE, RS SOE IR
PR PR 3R 10 AR AR A e MR A B S WA 1
FEISHL, MM 43k w BUFD A A, Hodh sz ZERkE Y
b B A AR DOV S R S /N . TR BT
RN B D) RE 2 1A% AL PR RS T AR
( International Myeloma Working Group, IMWG )
{f #5748 H] iFLC/AFLC FCAEAE Sy MM 12 W, 23 3 #
FPRI AR EFE AR, Y HUME > 100 BE <0.01 B2
INFETE B MR A, 5 IR B DA e 1Y)
RABEYIMK ., AUFRGET T I p2-MG. 1L-6
FLC AR DX MM ARG B 5 40 9 - T BB AN



* 902 - 2025

46

AT HAGX = IR AR AE B DIRE IEH S5 MM 83
T RIA A 225, S HAE A B 45 ST A s T
FIBEE, FFUPAL I S0 A R (12 W Rk R
Sk MM AH B 51473 1 30 T3 AT SR BT 11
PR JE I R ST B AR A
1 BER55E%
1.1 —f&ER
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BRI 4 47 (2021 4F 1 H £ 2024 12 H ) WG 1
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RHEER IR 1 iR, 227180 FE Lo

F1 RABEELERIER
Tab.1 Comparison of baseline characteristics between the
two groups of patients

EIEIERH  HIRER A >

A (n=30) (n=30) e Pl
AR (%, X+s) 58.3+7.2 60.1+8.4 0.891  0.377
PER (55 7 % 16/14 17/13 0.067  0.795
SRR (H, x*s) 1424538 19.3+7.6 2917 0.005
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Tab.2 Comparison of serum p2-MG, IL-6 levels, and FLC-iIFLC/uFLC
ratio between the two groups (X+s)

o B2-MG/ (mg/L) TL-6/ (pg/L) E}ELCC‘FLE%
B IhBEIEH 4l (n=30)  3.12+1.05 8.42+3.27 45.6+28.4
BIIfE R4 (n=30)  9.87+£3.24  23.86+7.93 156.8+89.2

ff 10.854 9.837 6.506

Pt 0.001 0.001 0.00
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{3 MM B3 B DI RE 58 & AR I ST fa s IR 3
(P<0.01) . Hr, FLC-iIFLCAFLC FEAE XU
(OR=3.472) ##, #M* FLC-FLCAFLC A
ey, BRI E KN 3.472 1i%;
HKH B2-MG (OR=2.527 ) FIIL-6 (OR=1.790) .
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Tab.3 Multivariate analysis of risk factors for renal dysfunction

OR 117 95%Cl

A p o BRMERTIR Wald P
TR kR
B2-MG 0927 0325 8134 0.004 2527 1336 4.778
IL-6 0.582  0.188 9578 0.002 1.790 1.238 2.587
E;‘fC‘FLE% 1245 0398 9781 0.002 3.472 1594 7.559
W -6.842 1458 22,015 0.001 0.001
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B ER IR Y AUC 435124 0.876. 0.842 Fi10.897,
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HABRWIZWRLRE . 1212 WUk s FRs 5 5 7 1
B2-MG YRR B AN 7 B 530l A 83.3% Hil 76.7%,



« 004 « 2025

6 TMEFSHTEDF

4 [ P2-MG. IL-6 ZEH FLC-FLC/uFLC tL{EEIRT
REXEHME AUC Geit2ER
Tab.4 AUC of individual and combined detection of serum p2-MG,
IL-6, and FLC-iFLC/uFLC ratio

W 95% EAE X ]

HRsE A AUC Hifehis P
n TR R
B2-MG 0.876 0.046 <0.001 0.786 0.966
1L-6 0.842 0.052 <0.001 0.740 0.944

FLC-iFLCAFLC [t 0.897  0.041  <0.001 0.816  0.978
A T 57 0.945  0.028  <0.001  0.890 1.000

#=5 [3E P2-MG. IL-6 2 EH FLC-iIFLC/uFLC LL{E#IF
ERA RIS BTEE (%)
Tab.5 Diagnostic performance of individual and combined detection of
serum B2-MG, IL-6 levels, and FLC-iFLC/uFLC ratio (%)

TiH U RS
$2-MG 83.3 76.7
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I T P55 93.3 90.0

IL-6 7 80.0% A1 73.3%, FLC-iIFLC/uFLC . {§ N
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Fig.1 ROC curves of individual and combined indicators
for diagnosing renal dysfunction
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