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[ Abstract] Objective To assess the utility of serum/urinary insulin-like growth factor binding protein 7 (IGFBP7)
and tissue inhibitor of metalloproteinases-2 (TIMP-2) in predicting chemotherapy response and prognosis in myeloma with re-
nal injury.Methods A total of 328 patients with multiple myeloma and renal injury admitted to Linfen People' s Hospital
from June 2018 to June 2023 were enrolled. All patients received chemotherapy with the BTD (bortezomib + thalidomide +

dexamethasone) regimen. Serum and urinary levels of IGFBP7 and TIMP-2 were measured before chemotherapy. After chem-
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otherapy, patients were divided into a remission group and a non-remission group based on efficacy. Follow-up was conducted
for 12 months, and patients were divided into a death group and a survival group based on prognosis. Multivariate Cox regres-
sion analysis was used to identify factors influencing the prognosis of patients with multiple myeloma and renal injury. Receiv-
er operating characteristic (ROC) curve analysis was performed to evaluate the value of serum and urinary IGFBP7 and TIMP-
2 in assessing chemotherapy efficacy and predicting prognosis.Results All patients completed 4 cycles of chemotherapy.
There were 135 non-remission cases and 193 remission cases. Serum and urinary levels of IGFBP7 and TIMP-2 in the non-re-
mission group were significantly higher than those in the remission group (#P=29.113/<0.001, 21.386/<0.001, 27.663/<0.001,
23.716/<0.001). During follow-up, 5 patients were lost to follow-up, and 35 died. Serum and urinary levels of IGFBP7 and
TIMP-2 in the death group were significantly higher than those in the survival group (#P=14.298/<0.001,17.110/<0.001,
17.088/<0.001, 22.987/<0.001). The area under the curve (AUC) of serum IGFBP7, TIMP-2 and urine IGFBP7, TIMP-2 in
predicting the efficacy of chemotherapy in patients with multiple myeloma complicated with renal injury was 0.771, 0.760,
0.811, 0.770, respectively. The AUC of combined prediction was 0.885, 0.811, which was higher than that of IGFBP7 and
TIMP-2 alone (P<0.05). The AUC of serum IGFBP7, TIMP-2 and urine IGFBP7, TIMP-2 in predicting the prognosis of pa-
tients with multiple myeloma complicated with renal injury were 0.679,0.715,0.786,0.794, respectively. The AUC of combined
prediction was 0.887,0.895, which was higher than that of IGFBP7 and TIMP-2 alone (P<0.05).The value of urinary IGFBP7
and TIMP-2 in predicting the efficacy of chemotherapy and poor prognosis in patients with multiple myeloma complicated
with renal injury was greater than that of serum IGFBP7 and TIMP-2.Non-remission of chemotherapy, high FLC-k/A, high se-
rum and urine IGFBP7 and TIMP-2 were risk factors for poor prognosis in patients with multiple myeloma complicated with
renal injury[ HR(95% CI)=2.803(1.503-5.229),1.384(1.103-1.737), 1.668(1.036-2.687),1.511(1005-2.272),2.164 (1.207-
3.891),1.868 (1.086—3.215) ].Conclusion

therapeutic efficacy and survival in myeloma-associated kidney injury.

Urinary IGFBP7/TIMP-2 are superior to serum markers for monitoring
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Tab.1 Comparison of serum and urine levels of IGFBP7 and TIMP-2 in patients with multiple myeloma complicated with kidney injury be-

tween the non remission group and remission group

M it 75 i PRI

IGFBP7 ( pg/L) TIMP-2( ng/L) IGFBP7( pg/L) TIMP-2( ng/L)
R 193 62.19+8.46 2.32+0.71 72.41£9.73 2.51+0.82
KRGz 2H 135 92.35+10.24 4.62+1.23 106.35+12.46 5.33+1.33
(18 29.113 21.386 27.663 23.716
P{H <0.001 <0.001 <0.001 <0.001

T2 AAGUURBET 2 2 &k 8608 A 31 B 450 A 8 IS AR IGFBPT \ TIMP-2 /K HLER  (xs)

Tab.2 Comparison of serum and urine levels of IGFBP7 and TIMP-2 in multiple myeloma patients with renal injury between the survival

group and the death group

2SN % - i Rk

IGFBP7(pe/L) TIMP-2( ng/L) IGFBP7( pe/L) TIMP-2( ng/L)
Tr i 4 288 73.31+9.03 3.16+0.56 83.26+9.49 3.29+0.53
FET4H 35 96.32+8.65 4.95+0.76 112.54+10.24 5.62+0.81
¢l 14.298 17.110 17.088 22.987
PAH <0.001 <0.001 <0.001 <0.001
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Tab.3 Comparison of clinical data between survival and death groups of multiple myeloma patients with renal injury

moH TEG 4 (n=288) T4 (n=35) t/x? 4 P
(%) ] 5 170(59.03) 19(54.29) 0.289 0.591
s 118(40.97) 16(45.71)
AR (x5, ) 72.92+10.33 73.26+9.21 0.186 0.853
G PERREE AT (%) ] IgG %4 88(30.56) 10(28.57) 0.387 0.984
TgA %I 46(15.97) 7(20.00)
Igh 42(14.58) 5(14.29)
R 96(33.33) 11(21.43)
ST 16(5.56) 2(5.71)
Durie-Salmon 73 #i[ 5] ( %) ] I~ 143(49.65) 14(40.00) 1.164 0.281
11 B 145(50.35) 21(60.00)
R-ISS 4HA[ 1 (%) ] [~ 172(59.72) 12(34.29) 8.237 0.004
T 3 116(40.28) 23(65.71)
ML BI(%) ] 177(61.46) 24(68.57) 0.672 0.412
BRBIR[ (%) ] 56(19.44) 5(14.29) 0.542 0.462
B AN =60%[ (%) ] 70(24.31) 15(42.86) 5.539 0.019
AITIFFR A (%) ] it 180(62.50) 10(28.57) 14.832 <0.001
KGR 108(37.50) 25(71.43)
LDH(x+s,U/L) 529.67+20.69 536.26+21.34 1.773 0.077
B,-MG(x£s, mg/L) 3.16+0.69 3.26+0.71 0.807 0.420
FLC-k/\(i4s) 1.13x0.26 1.5120.42 7.547 <0.001
NGAL(xs, ng/L) 182.01+41.06 213.26+53.26 4.106 <0.001
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i IGFBP7 \ TIMP-2 J —H AW , $2& 7= PR A il
MR F I, W& s FE 3 4,

N A
wE IR 5

R4 MIEMEE IGFBP7  TIMP-2 /K F-Fi £ & 18
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Tab.4 The value of serum and urine IGFBP7 and TIMP-2 levels

in predicting chemotherapy efficacy in patients with

multiple myeloma combined with renal injury

1 cut-off fH  AUC 95%CI  HURIE FERE %2%&
1% IGFBP7 79.61 pg/L 0.771 0.722~0.816 0.711 0.829 0.540
L% TIMP-2  3.54 ng/L 0.760 0.710~0.805 0.689 0.814 0.503
ZEBL 0.885 0.845~0.917 0.948 0.803 0.751
JRI IGFBP7  89.05 pg/L 0.811 0.764~0.851 0.726 0.865 0.591
JRIE TIMP-2  4.05 ng/L 0.770 0.721~0.815 0.733 0.865 0.598
CHBE 0.893 0.854~0.924 0.978 0.829 0.807

2.6 ZPE Cox [ 73BT 820 22 KB 5
PR EBUS R A2 LA BE G I R
HWG RS R (FET =1, 447 =0), LL EIREE R
P<0.05 WUH Jy { AR AT Z R Cox [MIASMHT, 25
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Fig.1 ROC curve of serum IGFBP7 and TIMP-2 predicting chem-

otherapy efficacy in patients with multiple myeloma compli-

cated with kidney injury

2 BRI IGFBPT TIMP-2 Bl 2 J V5 8 4 O 1 #5103 &8
FHI IR ROC 2k

Fig.2 ROC curve of urinary IGFBP7 and TIMP-2 predicting

chemotherapy efficacy in patients with multiple myeloma

complicated with kidney injury

3% i
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Tab.5 The value of serum and urine IGFBP7 and TIMP-2 levels

in predicting the prognosis of patients with multiple

myeloma complicated by kidney injury

& R AR ST

EiE
L3 IGFBP7  89.80 pg/L 0.679 0.625~0.730 0.571 0.854 0.425
L3 TIMP-2  4.05 ng/L 0.715 0.662~0.764 0.657 0.885 0.542
ZHEBA 0.887 0.847~0.919 0.943 0.833 0.776
SR IGFBP7  99.15 pe/L 0.786 0.737~0.829 0.743 0.872 0.615
FRWE TIMP-2  4.21 ng/L. 0.794 0.746~0.837 0.743 0.816 0.559
—HBA 0.895 0.857~0.926 0.971 0.840 0.811

cut-off f  AUC 95%CI

B3 i IGFBP7 TIMP-2 Tl 22 % 4 & e 7 I 15400 &
FH WU ROC ik

Fig.3 ROC curves of serum IGFBP7 and TIMP-2 predicting the

prognosis of patients with multiple myeloma complicated

with kidney injury

B4 IR IGFBPT  TIMP-2 Bl 22 % 1 R 5 OF 1 51 03
FHHUF I ROC £k

Fig.4 ROC curves of urinary IGFBP7 and TIMP-2 predicting

prognosis in patients with multiple myeloma complicated

with kidney injury
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Tab.6 Multivariate Cox regression analysis of factors affecting the prognosis of patients with multiple myeloma complicated with kidney inju-
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RO HWZRNEBMR S I B BUR I Z R Cox BIHMT

Ty
AR B1H SE 14 Wald {8 P1H HR A4 95%CI
A 1.291 0.392 10.823 0.001 3.638 1.687 ~7.841
R-1SS 43391 1 3] 0.316 0.281 1.264 0.356 1.371 0.791~2.379
BB A1 =60% 0.053 0.049 1.169 0.715 1.054 0.958~1.161
7 R 1.031 0.318 10.511 <0.001 2.803 1.503~5.229
FLC-k/\ & 0.325 0.116 7.849 <0.001 1.384 1.103~1.737
NGAL # 0.106 0.097 1.194 0.506 1.111 0.919~1.345
L35 IGFBP7 & 0.512 0.243 4.439 0.006 1.668 1.036~2.687
1L TIMP-2 & 0.413 0.208 3.942 0.010 1.511 1.005~2.272
JRI IGFBP7 % 0.772 0.298 6.711 <0.001 2.164 1.207~3.891
PRI TIMP-2 & 0.625 0.277 5.090 <0.001 1.868 1.086~3.215
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