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(HZE] B8 SOTEDIRets a2 2P a5 (MM) B3 ERiewrh i . Ak ©5%F
2019 4E 1 A—2021 4F 10 AR B AR EFIGEN 70 4] MM HE1E A L4, MR E BRI 2 58 (1SS) ¥
B B4y T4 (22 461)) . T390 (36 ), M 351 (12 f3i]) 5 53 AP e 8% R B A B 35 44 fa B (A6 25 A SR of B
U SRR WL SZ A 25 BRI, >R 4 B s AR A2 A SR D0 il v e H R C (Cys-C) L JRZR (Urea ). ILILEF
(SCr) DA B B, TUERER H ( B,-MG) 7K, H 44l LIRS FR 0 25 5, /AT H MM B35 B B 40 2 i L
LR MY Cys-C, Urea, SCr. B,-MG /K T-HHE & FXF IR [ Cys-C (mg/L) : 2.27£0.56 [1 0.83+0.22,
Urea(mmol/L) : 8.89+ 123 [ 7.02+1.04, SCr(umol/L) : 138.35+16.97 It 87.31+11.33, B,-MG (mg/L) :
5.46+1.87 IL 1.68£0.63,14 P<0.05 ). ANFEYHIE™EAZLE MM B H M Cys-C. Urea, SCr. B,-MG K- LL4E
ZERBPE GRS, HRE R R RN E , FRF 1Y Cys-C . Urea, SCr. B,-MG /KI5 , Al 5 09
INERIETD R (eGFR) BHIFA, 22 98 GEiT 2573 . 70 i) MM J &, eGFR<90 ml/(min -+ 1.73 m*) [
HBEBOH 34 ) (|5 48.57%), MM &5 B 45 & 1Y Cys-C, Urea, SCr, B,-MG LUK PSS BRER A 46 I 11
LW W s TR G I BB ( Cys-C : 85.29% (29/34) It 41.67% (15/36), Urea : 67.65% (23/34)
H 22.229% (8/36), SCr: 79.41% (27/34) H 30.56% (11/36), B,-MG : 82.35% (28/34) H. 33.33% (12/36), Y 15
FEPRIES £ 97.06% (33/34) [ 44.44% (16/36),3] P<0.05 ) ; Cys-C.. Urea. SCr. B,-MG 2 MM & 3 #5455
AR 2311 R 85.71% . 70.00% . 80.00% | 81.43% , VUITHE FREK A K II2 W MM 5 3B 461105 Ao 0 e 1o
(97.14%), #51® Cys-C. Urea, Ser. B,-MG KA St MM f8 5 (R 16 ™ S AR B, H PUITHE bRER A A
B MM B3 B R ie k.
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[Abstract] Objective To investigate the application of renal function indexes detection in diagnosis of
renal injury in patients with multiple myeloma (MM). Methods A total of 70 patients with MM who were admitted
in People's Hospital of Rudong County from January 2019 to October 2021 were selected as the observation group,
and according to the international staging system (ISS), the patients in the observation group were divided into
stage | (22 cases), stage Il (36 cases) and stage Il (12 cases). Other 35 healthy people who underwent physical
examination in the hospital during the same period were selected as the control group. Fasting venous blood samples
were collected from both groups, and the levels of serum cystatin C (Cys-C), Urea, serum creatinine (SCr) and £,
microglobulin (3,-MG) were detected by automatic biochemical analyzer. The differences of the above indexes in
each group were compared, and the diagnostic values for renal injury in MM patients were analyzed. Results The
levels of Cys-C, Urea, SCr and 3,-MG in the observation group were significantly higher than those in the control
group [Cys-C (mg/L): 2.27+0.56 vs. 0.83+0.22, Urea (mmol/L): 8.89+1.23 vs. 7.02+1.04, SCr (umol/L):
138.35+16.97 vs. 87.31 +11.33, B,-MG (mg/L): 5.46+1.87 vs. 1.68 £0.63, all P < 0.05]. The levels of Cys-C,
Urea, SCr and B,-MG in MM patients with different severities were with statistically significant differences; with
the aggravation of the disease, the levels of Cys-C, Urea, SCr and ,-MG gradually increased, and the estimated

glomerular filtration rate (eGFR) gradually decreased, the differences were statistically significant. Among
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70 patients with MM, there were 34 cases (accounting for 48.57%) of patients with eGFR < 90 mL/(min*1.73 m’).

The positive rates of Cys-C, Urea, SCr, B,-MG and the combined detection of four indexes in patients with MM

complicated with renal injury were significantly higher than those in patients without renal injury [Cys-C: 85.29%
(29/34) vs. 41.67% (15/36), Urea: 67.65% (23/34) vs. 22.22% (8/36), SCr: 79.41% (27/34) vs. 30.56% (11/36),
B,-MG: 82.35% (28/34) vs. 33.33% (12/36), combination of four indexes: 97.06% (33/34) vs. 44.44% (16/36), all
P < 0.05]. The sensitivities of Cys-C, Urea, SCr and ,-MG in the diagnosis of MM complicated with renal injury

were 85.71%, 70.00%, 80.00% and 81.43%, respectively. The sensitivity of combined detection of four indexes in

the diagnosis of MM complicated with renal injury was the highest (97.14%). Conclusion The levels of Cys-C,

Urea, SCr and B,-MG could reflect the severity of the disease in patients with MM, and the combined detection of

the four indexes is helpful for the diagnosis of renal injury in patients with MM.
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Z R EREE (multiple myeloma, MM ) & —Fi
G IR R SRR , FE A LTI T4 R A0 i 1k
R B B AN, DT A U L B, TE R
HPE A R S A R AR (PR R AR 1 M AR
F1), TR FE A O AR B 56 I 2 Sk
8, B TR 402 MM B H UL R E 2 —, AT
il T e BR AR 11 A AR B, 3 A0 T PR 1 KUK
FERE TR RS fER NS i USF (serum
creatinine, SCr) 42 H [ Ifi K 5 ik FH F P74l 5 D) fg
AR BE B A= AL b, (BB ARG I SCr S e B 45 4
AU IR, I AERA WFSE R, IV e = C
(cystatin C, Cys-C), JRZ (Urea), B, WIKEH (B,
microglobulin, B,-MG) K5 MM B S0 06 R
B ARSI HERR 2019 4E 1 H —2021 4E 10
AR E AR EBESOIE R 70 4] MM 541 R W<
TIHNEFEARE [ 35 24 A HEARAG F AR A X B, 6
MWZH Cys-C. Urea, SCr. B,-MG /K, BT I
RFEART MM EE B 2 e, Bl R .
1 #EREHFE
1.1 WFZEXT4 BEHE 2019 4F 1 H—2021 4 10 H
ABEHERE 70 1] MM EEAE RS2 AR PR o3
M 2 4; (international staging system, ISS)[SJ, pEa (g d
HEFE R T2 160, (36 7)), (12 4);
TIHNEFEABE R 35 2l AR /R Rt B2
LL1 ZAGRE O 755 b [ BB 2 i i Rk =
gyl € E 2 2 Mg BER 2R HE R (2017 4F
BT i MM IS B A i T2 R T B
2 @ =20 ¥ ; @ BHF MR @MEITEE
[Eh= v
112 HeBRbRE O AIFHAM R RS R RS
PR BB 5 @ GBI O B ; B FEE
PR BRI | WA PR 3 G S5 B0 B i

Serum creatinine;

113 BR2E  ARWFEATS R E bR, T4
ARBEACIZE B2 H At (H LS 2022002), TG A T
FNGYTHI3A5 2o 8 s R 8 A R 2

1.2 Rk WA 2R E T AR RESIE
# ik Ifil 3 mL, LA 3 000 r/min £5.0> 15 min Ji5 BB |
2 M, PAA7F kA A0, R A HITACHI 7600
4 H AT %E Cys-C | Urea, SCr. B,-MG.
MM 2 Wik E : Cys-C>1.55 mg/L, Urea>7.14 mmol/L,
SCr>109 pwmol/L, B,-MG>3.0 mg/L.

1.3 FHiOnzWibrE AR RN AR SCr
KT R % T R AE S8, 48 RIS M B R AT
i MEL (Chronic Kidney Disease Epidemiology
Collaboration, CKD-EPD) A2 1844552 114 /N ek
B (estimated glomerular filtration rate, eGFR ), 4
eGFR<90 mL/(min-1.73 m®>)it, FI &3 B 44 .
HHEAKXIE 1,

*F1 BiREi2E CKD-EPI A%

B, Microglobulin

5 SCr (umol/L) CKD-EPI A2 [ mL/ (min-1.73 m*))

P <62 eGFR=144 X (SCr/62) —0.329 X (0.993) Age
S >62 eGFR=144X (SCr/62) —1.209 X (0.993) Age
A <80 eGFR=144X (SCr/80) —0.411 X (0.993) Age

) >80 eGFR=144X (SCr/80) —1.209 X (0.993) Age

T : CKD-EPI Jy 18 P2 W JIE S0 VLA 993 5 DR 20, SCr Ay il LT,
eGFR RS E /BRI, Age AR
1.4 Giil#rik R SPSS 24.0 Gil=#4 x4k
Pt AT 0 HT o A7 G IR AT TR BORH AL + A5
2 (x+s) FRon, R ¢ K50, Z2H 8] LLECR LA
F 225000 5 THECSE R UG SR (%) o, >R
xRS, P<0.05 HESFAGIERE L
2 H#R
2.1 —RGORE PRALEE PRSI | AR A — R RORE
P e w3 Jegeitar g L (¥ P>0.05), A AT etk
W22,
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T2 MBAMITBAN—MRERILE

my ook ERGD AR G

- ) mee wpe (Fats)  (HL,xts)
X IR 2 35 18 17 53.22+7.12

Mg 70 38 32 53294834 10.14+3.14

T - 2 AR TE I

22 P BRI KE L WER 4 Cys-C.
Urea, SCr. B,-MG 7K~ 00 i & T X BR 4, 22 51
FagitaEE L (¥ P<0.05), W3k 3,

x3 NRASWRABINREIEIRKFEEE (x +5)

B Cys-C Urea SCr B,-MG
o (1) (mg/L) (mmol/L) (umol/L) (mg/L)

227+0.56 8.89+1.23 138.35+16.97 5.46+1.87

WL 70

XTREZE 35 0.83+0.22 7.02+1.04 87.314+11.33 1.68+0.63
I 14.630 7.716 16.073 11.610
P1E 0.000 0.000 0.000 0.000

1 2 Cys=C IMEANZ €, Urea HIRE, SCr M ILILEF, B,-MG 4 B,
okE N
2.3 OR[ERE R MM RS 19 'S D RTS8 bR /K F Lt
BORRNERT 2200 a8 R TR, AR IEFEE MM
BB Cys-C. Urea, SCr, B,-MG /K- # 22 71
BYHE X (¥ P<0.05) 5 HBEE LR
H, MM &1 Cys-C. Urea, SCr. B,-MG K2435
Wb, eGFR ZHTFEAL, 22 7 A it L (3
P<0.05), W4,

%4 TREFBEERE MM &£ B

IKEELER (x +5)

1SS 1% Cys-C Urea SCr

s () (mg/L) (mmol/L,) (umol/L)
149 22 1.03+0.24 7.29+1.22 90.54+10.32
11 44 36 1574027 8.58+1.21 121.47 +16.39
1 12 3.19+0.67 10.56+1.63 167.64 +20.97
F1H 142.840 24.992 94.341
P 0.000 0.000 0.000

1SS 434 % (B])  B,-MG (mg/L) eGFR [ mL/(min+1.73 m*)]

1 22 3.19+0.59 114.28 +15.14

[R] 36 5.28+1.47 101.24+10.35
1y 12 7.54+1.52 91.49+ 9.43
F 18 47.088 15.693
P 0.000 0.000

VMM 22 5 BT, 1SS S FBRAMI R 5% , Cys-C BB C,
Urea NJRZE, SCr N ILILEF, B,-MG N B, fMEREH, eGFR M b5
{19 /NBR 3 %

2.4 'BINGEFR RIS W MM A I B 5405 10 BEAE R
70 ] MM i & 1, 47 eGFR<90 mL/(min * 1.73 m*)
) 34 1 (5 48.57% ), MM 431 B #i0i & 1Y
Cys-C. Urea, SCr. B,-MG S PUIiHgHRER Ao I (1) FH
PRSI = ARG IFE MR H, ZRHA %R
SR (¥) P<0.05), WF#E S,

%5 Cys-C.Urea.SCr. B,-MG B ESHN
LHT MM & S BRMEE L8

16K PR (9% (f51]))
285
(1) Cys-C Urea SCr
MM 43 45 34 8529(29) 67.65(23)  79.41(27)
MM AGFEW 36 41.67(15)  2222( 8)  30.56(11)
x i 14.255 14.623 16.073
P 0.000 0.000 0.000
PR (% (f]) )
ZH R
215 % (f1) e e
MM &3t 5 45 34 28(82.35) 33(97.06)
MM FAIH- B i 36 12(33.33) 16 (44.44)
X 1H 16.818 23.050
P 1A 0.000 0.000

: Cys-C HBENE C, Urea HIRE, SCr MILILEF, B,-MG K B,
R, MM 4 2 % BB
2.5 Cys-C. Urea,SCr., B,-MG At KIS AGIIXT MM
EIERRTIZWILEE  Cys-C. Urea, SCr. B,-MG 12
Wr MM G I B 455 1 U EE 530 R 85.71% . 70.00%
80.00% . 81.43% , PUITHE HRIR A A6 I 4 BURR B2 e v
4 97.14%. L3k 6.

£ 6 Cys-C.Urea.SCr. B ,-MG 2K BE&#N
it MM B 55 B W 5 88

. HURE  RRRE MERREE
=Y (oA
D AUC 95%CI (o) () 1)
Cys-C 0.735 0.681 ~ 0.842 85.71 54.29 75.24
Urea 0.752  0.651~0.837 7000 7148  80.00
SCr 0.748 0.670 ~ 0.804 80.00 74.29 78.10
B,-MG 0763  0.642~0.865 8143  77.14  80.00

AR 0816  0.786~0.956  97.14  57.14  83.81

1 : Cys-C HMEIIER C, Urea AIRE , SCr MIMALEF, B,-MG H B,
ERE I, MM A Z R VEEEE, AUC 2l TARRAE L T 1
T, 95%CT 2H 95% W] {51X [a]

3 g

B DIBEREIE S MM Y™ BT RE , B R B
TEMBRE AP SR EEUTRYR . FEREZBUE LT,
P2 th R s A R R ER AT 5 | B2 1Y, ek
FEis s/ NE IR SR, S ECE AR A, B e
PR PO T BN A B,
B IhRERERS . PR, X MM SR EA T S 5L e
BYEKR,

AHIFSE 8 2 R RS 2H 5 X R Cys-C| Urea,
SCr. B-MG 7K FRFIWr MM G835 1 B R AL, 45
BB, WEH Cys-C . Urea, SCr. B,-MG /K-8
0 TR IR, 22 S A Geit5 5 35 AR 1E ™
A E MM 1 Cys-C Urea, SCr, B,-MG 7K
P22 5 390 it 223 S5 HLISS 3 My, B
S TE AR EE AN E , SR Y Cys-C| Urea, SCr., B,-MG
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K ZW T, eGFR B, 22 34 Giit2
B DL SRR, S m AR, MM B
W AEAE B D REFE bR R, BLME RS N, B T Re+E
BRE 2 IR T RE S B A Ok, X S HREE
TR BERE " BB LS AT

Cys-C J&—F/INr PR, &R &
il X B 6L, BT P BT A A AR = A . AR IE R
U, MLE Y Cys-C JLTF-58 28 B /Nekad g , I
Sy QT B /N Ao AR . i T Cys-C K
F5 eGFR # YIS, HAY A RN, BB
PRGN R RN AR S B, DRI I T Cys-C LB AE N
B S RE R N IR IERR S R 2 MM R
EZZ 485, Cys-C 43 PR G W ST 76 1Ak N R AR
R T, PIAE T SR 4L LTS Cys-C
JK A IH I i T BR A, HL B R R Y i
Cys-C 7K FARIZ T T35

B,-MG 5 Cys-C —AHF, FE{gE R AR ml 3@ 1
ANERUE S AE IR g I, thF MM R B TRE sz
i, FE B MG LB E L, B & b B,-MG
AT BT &, Cys-C., Urea, SCr.,
B,-MG 2 MM &I B A U EE 73531 85.71% .
70.00% . 80.00% . 81.43% , VUTFHE RIS A6 (912 Wt
UK fe, M 97.14% B Cys-C 4h, IR L Urea
SCr MR 7R 322 F B D REPEAT , 5T & N 8
S =8, & 5 Ja o A LR 2
LR 5 5 1 WL 4 A 7= 0 — 3 3 %o B 0
P BB ARG, 24 M3 Urea . SCr /KW iR %
B, AR s B IR R A ™ o, H M v /K5 3%
B RF KR B35 BHE e ST
It Urea, SCr A2 WHBUE AL T Cys-C & B,-MG.

ZE Bk, Cys-C . Urea, SCr. B,-MG 7K~F1] Jz
Bt MM G850 1 7 SRR, FL D008 AR B A A
BT MM B G I B 2. AR IR AEAE
SR JEZ AL @ WA R D SR T REAEAE
—EMR ; @ Cys-C., Urea, SCr. B,-MG A3l i) BHH:
45 SRR A 1l DX R EICHE HE A 70, mT R -5 4H 56 SC
Bk bR IR — 2250 5 @ BT 4, s
I FE bR ] REXT L0 25 A — 2. A Kk
ATHEAT Z s KEEA I BT REET 5T, DA 3 7 4
MR Cys-C ., Urea, SCr. B,-MG Eyh K 5446 )
X MM B3 B R A EL
FIZMI  (EEWIRAEAER 25 who
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