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[m*]am it KB pdr & C(CysC) 5 B A M B H ks (PTDM) L mes X, Fik K% 2018
F1—12 AAASMANTERAR B2 E (KTR) 285 41,454 PTDM %4 B 474 , 55 PTDM 41 19 4] 4= 3 PT-
DM(NPTDM) 48 266 4, 5 #7 2 48 % &k 4 & o & &+ CysC K F, 43 CysC 5 PTDM & J% ¢4 48 % &
ZH 5 NPTDM 281t% ,PTDM 28 & #8455 K (P =0.001) . A 4 & (DM) £ #% 5% £ (P =0. 009) % ASA
B NB(P=0.022)09 kb4 % . KREH 2 RERBBE(TC) M ot (FPG) 4 .CysC &R &, B bR &
(GFRO &AMk, k42 z A A R O REBES EZ ARG, Z2FHALTFELP<0.05, REFH 2 KA
# P CysC KT+ PTDM % 9% & &t 5 FPG #» GFR 2 A48 % (P<{0.05), 54K F 2 EA X (P<0.05), &
% B % logistic |54, F# (OR=1.093,P=0.003)f2e KRG % 2 X CysC(OR=1.719,P=0. 025)2 PTDM
RAMRIAMNE X, £18 KT REH 2 X CysC5 PTDM L9 H — £ 6948 %, 2 PTDM & A 6 1% 5
A&,
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Correlation between postoperative cystatin C and the incidence of post-

transplantation diabetes mellitus in kidney transplant recipients”
WANG Le ,GAO Qing »ZHAO Sha ,ZHANG Yinfu . ZHANG Shanshan DU Ruini \GAO Wei ™
(Department of Anesthesiology sthe First Affiliated Hospital of Xi’an Jiaotong University ,
Xi’an ,Shaanxi 710061 ,China)

[Abstract] Objective To investigate correlation between the level of postoperative cystatin C (CysC)
and post-transplantation diabetes mellitus (PTDM) after kidney transplantation (KT). Methods A total of
285 kidney transplant recipients (KTR) who met the inclusion and exclusion criteria from January 2018 to De-
cember 2018 were selected,of which 19 cases of KTR with PTDM as the PTDM group and 266 cases of KTR
as the NPTDM group according to PTDM diagnostic criteria. The basic variables and the level of CysC in ser-
um of the two groups were analyzed to explore the correlation between CysC and the incidence of PTDM. Re-
sults Patients were older (P =0.001) and had a higher proportion of family history of diabetes (P =0.009)
and grad IV of ASA classification (P =0. 022) in the PTDM group than those in the NPTDM group (P <<
0.05). Compared with the NPTDM group., patients had the higher levels of postoperative total cholesterol
(TC) ,fasting blood glucose (FPG) ,magnesium,and CysC,and lower glomerular filtration rate (GFR) at the
2nd day after KT, and higher ratio of hypomagneemia and oral hypoglycemic drugs in the PTDM group, the
differences were statistically significant (P<Z0. 05). At the 2nd day after KT,serum CysC level was negatively
correlated with FPG and GFR (P <C0. 05) ,and positively correlated with magnesium (P<Z0. 05) in the devel-
opment of PTDM disease. Multivariate logistic regression analysis showed that age (OR=1. 093, P =0. 003)
and CysC (OR=1.719,P =0.025) at the 2nd day after KT were independent predictors for PTDM. Conclu-
sion CysC at the 2nd day after KT has a certain correlation with PTDM, and is an independent predictor of
PTDM.

[Key words] renal transplantation;diabetes mellitus after renal transplantation;cystatin C;relevance
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% f J5 B JK J8 (post-transplantation diabetes
mellitus, PTDM) $§ R & 28 B A1 45 d JEEEB R Y T
fEfa & H AT 78 R ge ik & A=W . B B A (kidney
transplantation, KT) R 55 1 4F H AR E R 10% ~
20%™ . PTDM T84 Ain .0y il 45 =5 ¢4 A 4 ' 2 B
B A B XU 52 i) 3 1 A i o e R B A A e
% C(cystatin C, CysC) J& — Fi 7 8 14 2 e 20 8 25 A
T4 751 570 JLF- 4280 e B /N ER 8 AL AT g N
WO it S TR AL - FE AR P R E T A L D 2 AR
W4 ) R e A R 2K B2, 5 05 PR (diabetes melli-
tus, DM) Je HodF e 6, fH CysC 5 PTDM M
KW g et A R . e AR S T AR S CysC
5 PTDM &9 B AH &Pk
1 BEME5R®
1.1 —fF#H

Wk 2018 AF 1—12 A2 R4 KT BFH Mk IK
PR IFREDT 1 AR, AARME . (1D & B RREE T & kAT
SR KT ()4 15~65 25 (2) 6 [ BRI B i by &
(ASAO RN ~ NG, HEBRArME: (D BEAA DM &L
(D ZWWBEWHABAM; )T KT AR5 45 d WEEE
REDRE: (O TR KT RJG 45 d WAET; (5) Ak
KT RJG 1 FENKVi, #%IE PTDM & Wik, 00
PTDM 41 19 il F1dE PTDM(NPTDM) 4 266 4], A<
WEFE 28 A B 48 B & 51 & it #fE (XUTUIAF2019LSL-
008), 33K B HE X KRR & . PTDM 2 Witrif. &=
b2 ORI 5 R (1) 25 BB I ¥ (fasting plasma glu-
cose, FPG) =126 mg/dL (7 mmol/L); (2) K #L IfiL
=200 mg/dL(11. 1 mmol/L) A SE MR 5 (3) H IR 7

977

i X5 2 h B =200 mg/dL(11. 1 mmol/
L) (OBEL I L0 1 =6. 5% ., [f] — 4 4] & &2,
AN TR) 2% At T[] it el A
1.2 F%

W B A I L BMIL AR F A Ak 35 Fr [ 40 Bl AL i
¥ . CysC. I JLEF Cereatinine, CRE) | JR Z A (blood u-
rea nitrogen, BUN) \ JRR Curic acid, UA) 2 ], DA B AR
JG5 2 KA AL T8 bR [ 4n B BH F B (total cholesterol,
TC) ., FPG, #i 1k ¥ & 1 (glycated albumin, GA)
CysC1% .
1.3 s%itzam

K HI SPSS20. 0 #AFHEATHAE 3B . I B
rF S KRN DY A3 57 () BE (M (P s, Py ) T4 AR L 20 1) 1 4
FKRAES B S THECTER DL ECRT T Ay R () &
NS LA EL R X7 R I B SR AR OE X KR B8 Bk fish-
er HVIMEZR L . R Pearson M &Hrik 43 #1 CysC
55 &I R T8 AR 1Y A 56 P PTDM & 95 19 16 16 PR 25 5%
logistic [EFA43Hr, LA P<<0.05 HZERAL T4 E L,
2 4 =
2.1 24AFBH—MAAH K

2 4R e  BMIL WA s AR 25 45 AE 6 o
207 |1 TR [ T I = - N 1R A e = v S A 1
B .CysC.CRE.BUN ,UA | FARpREERE]) KT F AR Af
] AR H AN R R R R e, 2R T
it E X (P>>0.05); 5 NPTDM 4 It %, PTDM
B FAFER B K (P =0.001) . RETAH DM 51
Y L 4 s (P = 0. 009) . ASA 43 2% IV 2% [t 1) %%
(P=0.022), %1,

*1 2EBE—BBEBILE

it H PTDM 4 (n=19) NPTDM 41 (n=266) P
HERIM P, . P %] 42(35,47) 33(28,41) 0. 001
B/ 14/5 188/78 0. 780
BMI[M(P,,.P,.) kg/m"] 21.28(19. 82,22. 22) 20.57(18. 38,23.03) 0.513
VT EIRICZPN 7(36.8) 86(32.3) 0. 685
B A R s [ (%) ] 0 2€0.8) 1.000
DM Z 15 2 [n (%6 ] 4(8.2) 10(3. 8) 0.009
ASA 3 H[n ()] 0. 022

I %% 0 38(14.3)

I3 6(31.6) 126(47. 4)

IV 4% 13(68. 4) 102(38.3)
e B LM (P, Pys) s min] 9(6,10) 10(6,12) 0.595
A R CM (P, » Py s h] 6(4,8) 6(4,8) 0.512
B (%)] 1. 000

2 15 16(84.2) 225(84. 6)

T AL 3(15. 8) 41(15.4)

AT A AL bR
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gx1 2EHBE—RAMIER
i H PTDM 4 (n=19) NPTDM 4 (n=266) P
BEHLIMAE M (P, , P ;) »mmol/L] 5.01(4.75,5.27) 5.33(4.83,5.94) 0.414
CysCLM(P,;.P ;). mg/L] 5.51(4.76,6.26) 5.55(4.77,6.49) 0.937
CRE[M(P,;,P ) ,pmol/L] 965. 50(750. 00,1181, 00) 908.00(749.50,111.50) 0. 819
BUN[M(P,.,P ;) ,mmol/L] 20.16(15. 23,25. 08) 19.49(14.13,24.10) 0.762
UA[M(P,;,P,;) pmol/L] 457.00(351.00,563.00) 353.00(290. 50,428, 50) 0. 250
ENGEER D
KT FARBFE[M(P,,P,.),h] 3.25(2.75,3.83) 3.30(2.92,3.78) 0.914
FARBREER A M (P, Ppg) s h] 3.67(3.08,4.17) 3.92(3.50,4.33) 0.292
B HE[M (P, . P, mL] 3000(2 500,3 650) 3000(2 500,3 400) 0.610
JRIE[M (P, ,Py) mL kg '+ h '] 0. 94€0.58,2.67) 1.40(0.70,2.31) 0. 796
H L[ M Py Prs) ml] 150(100,200) 100(80,200) 0.590

2.2 24% % KT KB CysC ik
PTDM #H ¥ B it fa] 7 %k 18 d, NPTDM 21 K
17d. 2 HE B EZ R LG ITEE X (P>0.05), K5
B1~11 K 2 HEF M CysC K523t >80%.
7|<;§% 12~18 KIfLiF CysC ¥ ¢ 8 PE<<80% . WL K]
1, W 2 ARG 1~11 KIfiLiE CysC K, KRG
2 R CysC ZRA G IT2FE X (P =0.021), H4x
A5 2 ) 22 R TEE T3 X (P>0.05), WA 2,
x 2,

CysCHEUBTERM: (%)
3
1

40—
0T TT T T T T T T T T T T T T T
123 456 7 8 91011121314 1516 17 18
KTARfSEFE] (d)
E1 KT KRG8 1~18 X CysC HiBE &

2.3 2B F KT RELEE

x2

PTDM 4H R J5%5 2 KX TC.FPG.% .CysC 7K F 1
W T NPTDM 4H (P <<0. 05), & /K 3 i3 & (glo-
merular filtration rate, GFR) ] & f T NPTDM %
(P<C0.05) , HLAR J5 AR EE I 5E & A= R F1 1R 5% 0% 24
F e T NPTDM 2H (P <<0.05), 2 41 GA.CRE,
BUN.UA B & D BE K & 28R & A= % B 5 &
SR LA A R G e R il s B R A AR D R
o9 b A, 22 5 e 122 7 L(P>>0.05) , W3k 2,

- PTDMZH
4.0-
—m- NPTDM4R

CysC (mmol /L)

1 2 3 4 5 6 7 8 9 10 11

KTARERTE] (d)
*.P<C0.05,
B 2 2HKTARESE 1~11 XIiFE CysC Lb %

CHEEKTREELELER

i [

PTDM #H (n=19)

NPTDM #H (n=266) P

RIGH 2 RAALIE IR

TC[M(P,;,P ) ,mmol/L]

FPG[M(P,;.P,;) .mmol/L]

GA[M(P ;P %]

B:[M(P,;,P,;) .mmol/L]

CysC[M(P,;,P;;),mmol/L]

GFR[M(P,,P,) mL+min '+ 1.73 m *]

75

CRE[M(P,;,P ;) ,pmol/L]

BUN[M(P,,,P;;),mmol/L]

2.91(2.43,3.24)
5.66(4.79,6.96)
13.30(12.00,14. 60)
0.89(0.78,0.99)
3.34(2.72,4.41)
7.55(6.38,8.72)
573.00(279.00,805. 75)

20.87(18.50,23. 24)

2.46(2.14.2.92) 0.023
4.23(3.77,4.97) <<0. 001
12.80(11.80,13. 80) 0.856
0.83(0.73,0.9D) 0.039
2.68(2.16,3.50) 0.021
16.56(10. 50,30.40) 0.026
393.00(248.50,576.75) 0.064

16.85(12.12,22. 26) 0.133




€ AEF 20235 4 AF 5285 TH 979
g2 2HBEEKTAREEEZERR

i H PTDM 4 (n=19) NPTDM 4 (n=266) P
UA[M(P,, .P,;)pmol/L] 487.50(452.00,523. 00) 336.00(258. 50,423, 00) 0.101

IR MLAE (7 (26D ] 9(47. 4 10(3. 8) 0. 027

B A8 B DI RE R S AE 3R [ (96) ] 6(31. 61(22.9) 0.391

F IR B 25 Ln (200 ] 3(15. 1€0. 4) 0. 003

i B R [ (Y] 6(31. 4717.7) 0.230

A A 58 55 R [ (260 ] 18(94.7) 261(98. 1) 0.341

EAHAR 2 (X)] 3(15. 8) 40(15.0) 1.000

FRBEMLAE « LT BEAR T 0. 75 mmol/L; AL I REMRE IEIR ARJFEE 1 HNIELE 3 d B RILEF TR lE A TRET 1 d /Y 1020, 80RJE 1 JEILEF R

F& % 400 pmol /L,

2.4 RKJEH 2 Xhik CysC 5 HE 4 H & ¢ Pearson
LB

PTDM %9 &, R4 2 K CysC K
V5 FPG.GFR 2 A1 (P <<0. 05), 58 2 1E A ¢
(P<C0.05) , 54E# FIl TC Jo B I A0 &% (P =>0. 05),
WL 3,

x3 RIEE 2 RME CysC 5EMEEH
Pearson tH3X 4 #7

i H r P

AR —0.048 0. 849
TC 0.121 0. 681
FPG —0. 663 0. 003
GFR —0. 845 <£0. 001
s 0.502 0.034

2.5 PTDM % B % logistic % #7

2 Z N &K logistic MH 43 #7, AF I TR J5 55 2 K
CysC J& PTDM % A By 3l 7 3000 H 2 L 4R % K, R 5
55 2 KR CysC K&, ol 85 i PTDM & A= (1 XUES: , D
4,

x4 PTDM % E % logistic 51

I H OR
AE S 1.093
RIGH 2 KiMLiE CysC

95%CI P

(1.030,1. 159 0. 003

1.719  (1.069,2.764) 0.025

3 3 i

PTDM J& KT RJg# Wit Ez —. 22
FhAs B AH B AE 45 1 KT J5 8 &k DM &l 5%
M) 7% AR AR K AR AR 5 R IR IR T2
MEHEFR R, AL R KT J5 6 PTDM 3% 1
NI EFER N 98% . PTDM &k 83%™ ., 5
JC PTDM #E L #, PTDM 2.0 Il 5 35 14 & A= (1 0l
7 PG S PR ZR 0 I A e RN AT T KU 3 I 2~ 3 £,
J3 A PTDM i 23 38 i gk G (B8 4 & AH ¢ I & iE A1
I 95 995 T & A XU e AV B AW 400 A7 0 23, il A6 A 2K
W XU 8 A 63 %65 L BEAEJC DM S 1 4R 301 R

FAETEZ KT J5 .40 % ~50 % 3% B DM /i 39 9% 28
ot PTDM, & R e 5l A fE 2~3 £, K BIBE U
W &I KT J5 PTDM K& 5 il £k 22 30 800 , 1) 5% 4
3 HJE PTDM By Al ik 30 %5 . [R5 &5 16
[H & A LA B SE 2% PTDM (0 % J#

Wi 0 s 3B VAR A TR 3R R 32 R T v
LA 2 B 70 41 A2 61 J2 2 AUBE PR % (T2DMD) #l PT-
DM % 9 9 95 B AR F LAl o S 22 b O & i R A i
S LRGN & . CysC J&— R 2> 15 19 2K bt
SR A0 R A A R AN M AR A
AL B S5 A A0 AN T A 2 B /N ERE A R
U I RER 4 B9 2 AR AR W HE S 0 A R
R A AEE T (DM IR AR (DM I & e
AHRME AT A RIE . 2011 4E— I 3K 15 4F A &
BEViIESE & B CysC 5 T2DM k| S IEA X, 5
FEE & B T2DM £ AR RS M A8 5 I 5B 5 1035 CysC
5 ZH R EA T IS T2DM B 1 H
5 DI BE 15 B0 A WL AH D& HE .

AWFSE W8 PTDM 4B #H RJF5 2 KL+
CysC /KF5 T NPTDM 41, 78 PTDM ¥k & @,
RIGH 2 K CysC 5 FPG,GFR £ A 6 ; 58 % 1F
AH2E ;s AR TC oA M. A B9 & B GFR F#AIK
5 CysCHamA X . KT RE% 2.6.14 KR ARG 3
NHHEHE CRE 5 CysC BIEH X (r=0. 969, P <
0.01;7=0.951,P<C0.01;r=0.969,P<C0.01;r=
0.701,P<C0. 0D ABFFE K B CysC AN Z AR
Wi, 5 AL —3Y . LI PTDM Jy BH 728 7 5 47 lo-
gistic MIH43H7 , #2718 CysC A /E N PTDM ¥ % & J&
HIER R EZ —.

Zi Lk 75 KT 8 #% . i CysC 5 PTDM
PRI 2 A I ST A OG . (H AR 5T A7 AE — 2 R B L X
BEX B A B R AT T IR PR AR L UE S A
B, 55 Bk F 2 o 1 B0 s T TR B AL 6 R F 52 ok
E— B E AR R B
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