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BEim & C Xt 2t bkeE & 1F PCI AR
Ta i) ) B

HAKX FF#E REA Kl RF s %42 Fh XHFE HLE

[WE] B8 FFHIRBINE C (cystatin C, CysC) KFX2IEFEBKEERIL (acute coronary
syndromes, ACS) BEZRERZIKM A (percutanceous coronary intervention, PCI) A J5 i/ A9 £
K. Ak ESRIEER 2000 459 HZE 2010 4 6 H FHM K ¥5E—MBER.L- ABHMERH ACS B
660 I HAFTA G ALEbiHE: BRBEEEREL-TMBEWSRIER 5% L L, KIEZE PCl
FAUVF, HLEUREYRAFEREE Y ®HS S [(FAREILE (GFR) > 60
ml/ (min- 173 m*) ). HEBRAUE: PERAPE VREM KB AR . CAERER. iEREEARA
h P CysC MR (FUKSH-R G ek ) BOLMERARTER, F2011 43 HE7 AT AE
R, iR OCERREMRRAERFN. B CysC UM ERBE T4 4: Q1 (CysC<1.02
mg/L ). Q2 (102 mg/L < CysC <1.17 mg/L). Q3 (1.17 mg/L.<CysC < 1.35 mg/L) 1 Q4 (
CysC=1.35 mg/L) . HiJAMEKAHAEEZ Cox I RE EINHMKELS BUGHXMNE, AR
ERHERA x* K182, Kaplan-Meier 7 HI2E A AR CysC AT BEEFEMK 4l LA P <0.05
AERAAYITEEL, &R (1) R 605 ] (BEFR01.7%), BEURMY (14.3 =
L7) H. 95 BlE R LIRS (REFR15.7%), (2) HELEER Q2. 3, M AL
WEAREHMEERGTOL (P<0.01), Q4 4% Q1 HIET, LAE ol Mz EE B M1 L4 Y
I (P<0.05), Q3, Q4 A3 QL AL A ERMAERIE (P<0.05), (3) REZMTER:
CysC. NLAF, £, G (left ventricular ejection fraction, LVEF) , BE#E PCL ¥, HZ.0
WERZES (NYHA) OUfENE =3 %, RRENALBRRIFFHBEREE (P<0.05), (4) &
TE#E Cox MNERER: 50 M, Q3 M BELMERRFFNMEXMBERE (relative risk,
RR) 4351 3.930 (95% CI1.306 ~11.829, P=0.015) M6.38 (95% CI2.171 ~18.751, P =
0.001), (5) Kaplan-Meier £FF MR /MFRA: Q2. Q3. Q4 AMELEHAH HMEFEMET Q1
H(P=0.001), & CysCKFRZHK ACS B4 PCI AT R ELMA RFAHH L HMEF .
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[ Abstract] Objective To investigate the predictive value of plasma cystatin C ( CysC) in patients
with acute coronary syndrome ( ACS) after percutaneous coronary intervention ( PCI) . Methods A total
of 660 patients with ACS admitted to cardiovascular department were enrolled in this study from January 2009

to June 2010. The enrollment criteria were; (1) the stenosis degree was above 75% in at least one coronary
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artery checked by coronary angiography and suecessful PCI; (2) normal renal function or mild dysfunction
with glomerular filtration rate (GFR) >60 ml/ (min - 1.73 m?). Exclusion criteria were severe liver and
renal insufficiency, malignancies and valvular heart diseases. The plasma CysC levels were examined by the
latex enhanced immune turbidity method within 24 hours after admission. The relevant clinical data were
recorded. The patients were followed up by out-patient interview or telephone from March to June 2011 and
adverse cardiovascular events were recorded. The patients were divided into four groups according to CysC
level: Q1 (CysC <1.02 mg/L), Q2 (1.02 mg/L<CysC <1.17 mg/ L), Q3 (1.17 mg/L < CysC <
1.35 mg/L) and Q4 (CysC=1.35 mg/L). Univariate and multivariate Cox hazards regressions were
established to analyze the factors related to prognesis. The proportion differences between four groups were

tested by x*. The survival ratio was estimated using the Kaplan-Meier method. Statistical significance was

established at a P value of less than 0.05. Results (D A total of 606 (91.7% ) patients successfully

accepted follow-up. Mean follow-up time was (14.3 1. 7) months. Of them, 95 patients were subjected to
adverse cardiovascular events (15.7% ). @The incidences of adverse cardiovascular events in Q2, Q3, 4
were significantly higher than those in Q1 (P < 0.001). The rates of mortality, nonfatal myocardial
infarction and target lesion revascularization in Q4 were higher than those in Q1 (P <0.05). The incidences
of heart failure in Q3 and Q4 were higher than that in Q1 (P <0.05). @Univariate analysis demonstrated
that CysC, creatinine, LVEF, age, history of PClI and NYHA grade =3 were the risk factors of poor
prognosis (P < 0.05). @ Multivarite cox hazards regression revealed that the elevation of CysC level
remained an independent predictor of adverse cardiovascular events. The relative risk of Q3 and Q4 were
3.930 (95% Ci1.306-11.829, P=0.015) and 6. 380 (95% C! 2. 171 - 18.751, P =0.001) compared
with Q1. &) The cumulative rates of survival without adverse cardiovascular events in Q2, Q3 and Q4
decreased compared with Q1 (P < 0.001 ). Conclusions High plasma CysC concentration is an
independent predictor of adverse cardiovascular events in patients with ACS after PCI.

[ Key words] Acute coronary syndrome; Angioplasty; Percutaneous coronary intervention; Cystatin

C; Adverse cardiovascular events
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B E C (cystatin C, CysC) RYREEEEH
BRI RR 2 PR, RETHENERSY
M, FERPAGEZAEESIMEEEABK
B, HmFRERZER, 10, NAHHLER,
B /NERiET % (glomerular filtration rate,
GFR) HERIEIR ", EEFRBAR CysC FE L
RMEL., REKFGHFEIMRE, CysC KFHFH
BESAaM%dEKE 54E (acute coronary syndromes,
ACS) BEWRIMWENTERERRX, BHK
BELOBER B #E R EREEY . 8RS 3Bk
4 A (percutanceous coronary intervention, PCl)
ACS BEHMMBT FB, M T4 PCIRIBITHY
ACS BE CysC KPS MEMRR X PHRE
B, AXEERE CysC KEXTF ACS ¥ PCI A
J& T e B H B {E

1 #REAE

1.1 —R#Y
BEHK 2009 £E 9 A E 2010 £ 6 H TRHMAKZ%E

— it} BS e L PO R B ) ACS BB 660 i, Ak
WHEN: BREZEREL—XMERERER
75% LA L, FshiEZ PCLIGST; BIREIE R B4
BETWEESRSL [GFR>60 m/ (min - 173 m’)],
HEBRARME . PUEAFFTIRESIG; EAEMUE ., B
B, EAMBGIR ., BERIE; OIERIERK.
FE RO AR R LR o

1.2 ®RAE

L2.1 BEmMEMREAK FANEFEEA
B 24 h Pl AR Bk O AT L M R AR LR, @
¥ CysC B i R R AE iR A & (Il
8), RApEEmemtmE, tmtPRAR
i cobas 8000 4= B s WP X R4 LM, Wit XA
LanALEF . FRER. HWM=M8E (wiglyeride, TG), &
FHE# (total cholesterol, TC), B HFEEEHH
[E#% (high density lipoprotein cholesterol, HDL-C) ,
% & B5 & A BA & B (low density lipoprotein
cholesterol, LDL-C) #-tii&MitrsES i, HIF
FHERAR B A EAFLROBEFRESR,
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1.2.2 ¥E'BeE WE'FIhEENE GFR, HHE
GFR B 7 LA K" % % R # MDRD A= GFR
[ml (min - 1.73m*)] =186 x ( fLEF) '™ x
CHFEE) 7% x (0742 Z#E), KA WLBFR SN
mg/dl,

1.2.3 BEW 20011 E3 H1 BE2011 %6 A
30 B R E HATHIES2MI. BTN
Bh: REREFELMAREGMKELELAR
B2, DRIRAMEIRHK, EMEE. B F A
#l. ACEl BT RAYER, FBLBRREHF
EXAHERFET ., EBS N OIEFRSRFRINLEE
g (PCIARAMERBHFAR), O HEBEAK,
RECHAR RS2 AP FARFELRL
Ko

1.2.4 BEDA RE CysC WM BRHEED
%4 Q (CysC <1.02 mg/L ), Q2 (102
mg/L < CysC <1.17 mg/L), Q3 (1.17 mg/L<
CysC <1.35 mg/L) 1 Q4 ( CysC>1.35 mg/L),
1.3 %it¥H&

Jii Fl SPSS 17. 0 GEit 5k (4 AT R M4, 4%
KRERASRER, EEHERETEMNYE + 7
HE (xxs) xR, MIEEEFHHTEERA
PR, BETRNARA BB KR,
AW EZFEEAESBER; 2ETR T
B X B, Cox HBIXK B ITBI B 47 CysC K
FHTACSBEPCAARERELCEAREHNH

With {6, %5 Kaplan-Meier 47 i 28 I log-rank &
B8 PClLE AR CysC K EEBHEEFRHR .
PLP<0.05 AER ARSI EE XL,

2 #R

2.1 BEBVHER

BLThBEL 605 BB &, BEVTH91.7% , BifEt
[ (14.3£1.7) ~H. HPHHE404 B, Lt 201
B, Sk (60.38£10.61) %, REUIEBRHHLA 95
FEEHLOMRR S, K 59 Gl REFELOH
AREHE, 17 B, LEHELTIS 6, 2 6k
FEOMEMRESEE (1 FIRSMEREL, | BIHERIE
12), 25 GIEW IO PUESL SR IR AT 2 EHF
AR (BHEERAB), LIREBAL 17 #l, 36 Hik
ARECBTREN, KPR DEARS #,
FROBE 28 Bl (FFEABE 15 8)) .
2,2 CysC MARERITFRBLER

R, B, WHLERREANELEST
QUé (P<0.01), F—LAMEAFELBERR
B (T, OYEESNEZERE, CHEEF
ABE) MERBHFET¥ENL (P<0.05), M4
8 QAL LIS INE EEEGHRES
B (P<0.05), Q3. Q4 AHH Q1 HAHHALH
HHRILETIE (P<0.05), MEF, LEKHF
REFRBIGIHEEL, BHERBEMAES,
R# 1,

F1 AR ERECERREMEMLE (#,%)
Table 1 Comparison of adverse cardiaovascular events in Q1-Qdgroups (case,% )

i GEAE Q! © » 4 K i P&

L At 1 (0.67) 2 (1.40) 4 (2.55) 10 (6.45)* 10.51 0.015
DB E 3(2) 5 (3.50) 4 (2.55) 13 (8.39)* 9,95 0.019
LHEBAR 0 (0) 1 (0.7) 5 (3.18)* 11 (7.10)* 17.18 0. 061
B AR 1 (0.67) 2 (1.40) 3 (L.91) 2 (1.29) 0.92 0.821
2R 2 (1.33) 3 (2.1) 8 (5.1) 15 (6.45) 1.33 0. 062
DA R St 7 (4.67) 13 (9.10)" 24 (15.29)* 46 (29.68)" 42.96 <0. 001

#: 501 Lg,°P<0.05

2.3 LDHFREHACREXREREINER

X GBS RS AR RO A RS 1 28 2 1 K
TR, RRNEMMTEREMR: CysC, IEF, Fi#.
LVEF, BffF PC1 £, NYHA k=3 FREZHH
CEARBEHMERER (P<0.05), RELHE
AREHBEEFREK, CysC MU KFRA,
LVEF (K, BEAF PCI R A EEHBIR, NYHA

Sk =3 Y R (&R 2),
2.4 DEFREHERERSER Cox BH41F
BR
URBRECHEARERNELE, LIHF
E8. BIRA. BMER., CysC, WBC it¥. M
Br. GFR, LVEF, BE# 47 PCI A&, NYHA 4+ 4.
FEME X, BEAXERENDER (HLER
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MEREFRRE3), #FEHE Cox EIH,
RS REOPEARBLANEESXNERNETZ
CysC # LVEF, D% Q1 4 H#k, CysCEHH Q3,
Q4 HEELPEAREH RR (H4r5)43.930 (95%
CI1.306 ~11.829, P =0.015) #16.38 (95% CI
2.171 ~18.751, P=0.001), TiiBEEFE Q2 AN

RR {4350 1.272 (95% C10.340 ~4.758, P =
0.72), @5 LVEF=50% 41 Lt 4, 40% <LVEF <
50% #5701 LVEF <40% 4 X £ OB R E 48 RR
{4 %1 % 2.859 (95% CI 1.402 ~5.832, P =
0.004) 1 9.608 (95% CI 3.751 ~24.612, P <
0.01) (%4),

£2 BMOBERREMHRENAERIIN

Table 2 Univariate analysis of risk factors for adverse cardiovascular events

it REAREHM (n=95)  REEARFH4 (n=510) L Pfi

B (#1,%) 57 (60) 347 (68.04) 2.333 0.127
ER (F, Tts) 62.53 £10. 49 59.98 £10, 59 -2.154 0.032
RERER (%) 1.34 0.512

<24 26 (27.37) 152 (29.80)

2428 56 (58.95) 273 (53.53)

>28 12 (12.63) 84 (16.47)
BRI LU (81,%) 8 (8.42) 42 (8.24) 1.998 0.541
B PCIAR (#,%) 15 (15.79) 37 (7.25) 7.425 0. 006
NYHA %23 % (1.%) 24 (26.09) 58 (11.33) 8. 818 0.003
RS (#,%) 43 (45.26) 256 (50.20) 0.78 0.377
BREE (F1,%) 26 (27.37) 118 (23.14) 0.791 0.374
AR (#,% ) 19 (20.00) 110 (21.57) 0.117 0.732
W4 E (mm Hg, T+5) 128.58 £17. 15 131.24 £18.48 1.291 0. 197
P9I (mm Hg, X £5) 78.76 £ 11.91 81.07 £11.91 1.709 0.088
DFE (K/min, T+5) 75.37 £14.08 75.28 £11.53 ~0. 063 0.950
TC (mmol/L, ¥ s) 4.12£0.96 4.29£1.02 1.425 0. 155
TG (mmol/L, T +s) 1.89 £1.20 1.83£1.03 ~0. 491 0.623
HDLC (mmol/L, X s) 0.94 £0.26 0.98 £0.26 -1.214 0.225
LDLC (mmol/L, X %s) 2.70 £0.95 2.78 £0.95 0.745 0.456
MEF (pmol/L, Ts) 80. 64 £41. 40 72.03 £30.42 5.795 0.016°
R (umol/L, Zxs) 297.07 +104.07 299,61 +88. 35 0. 248 0.825
BMEC (mg/l, Txs) 1,37 £0.43 1.21 £0.39 -3.612 <0.001
Gt (10° L, zxs) 8.04 +6.46 6.97 £2.50 1.458 0. 227"
mAMEHER (100L7L, z5) 209. 46 £74.27 207. 15 £61.27 -0.323 0.747
PLEEE (ng/ml, % £5) 1.23£0.77 1.13£0.73 -0.541 0. 590
LVEF (%, Xts) 57.48 +12.07 61.56 +7.01 2.42 0.019*
LVEDD (mm, Z+s) 129.92 £50.37 114.03 £30.42 3.601 0.058
LVESD (mm, % %s) 59.35 £39.28 47.76 £20. 5t 1.429 0.232°
GFR (ml/min, T%5) 96.36 +57.54 104. 08 +30.6 1.905 0.057
PUE sk (8i,%) 91 (95.79) 493 (96.67) 0.184 0. 668
EHBEE (65.%) 86 (90.53) 484 (94.90) 2.813 0.093
ACEL/B ZRBLHEN (f,%) 45 (47.37) 262 (51.37) 0.514 0.474
fhiTH (H1.%) 79 (83.16) 452 (88.63) 2.232 0.135
TR (#,%) 0.752 0.686

- 5303 175 (36.01) 32 (34.78)

WA 194 (39.92) 34 (36.96)

=XRE 117 (24.07) 26 (28.26)
BAEBEE (4, Ts) 2.05+1.21 2.121.24 . 0.003 0. 998

it AEBERREE: 1 mm Hg=0.133 kPa
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Hi%, Taglieri %" % Bl E 7R CysC=0.93 mg/L
ACS BEWE 1 )5 HILLIFHESE L . LREFIAR
EOLFMEHMLREKR, FEARBRESS, H
FEK. Keller ' DU ThEIE# 42 B T FEH
ACS BERTIEX %, HRER CysCRES LM
FrEANELEIMRE, 5IA CRER (C-
reactive protein, CRP), ERE KM HNG, XFh
FAEI 88 . Koenig 2% B 98 £ 8 & K F CysC
S5HREELE. BERERX, HEXT CsC &
ACS B PCI R/ H T fE FHAGERIXI B D . AR
Eiji 219 % F ST B#4 % ACS £ PCI RIGHHA
BREKF CysC ABH W FOHRBHEABRILE
B, BRAGEATHE, XEAEARSER
WEEREE X, MARRERENREERIREE
IREA S B9 ACS 3 BTh e PCLIAYT I B & R Bt
A%, BREMEHNEMTERYER, BEM
¥ CysCKFHIFE, CERREMHREREH
HWE. ZRE Cox BAMTFERER CysC & ACS
B PCI AT HAORAR RE G ML RN R,
CysC = 1.17 mg /L f1 CysC = 1.35 mg /L Bf [ %
H B EA B R i LB S0 3. 93 50 6. 38 f.
HE—HaER, CysC 5, LUBER M2
B, CHEREHREEVMER, MYHEP.
DEMBEREA B RESEITEEL, £2EIAA, X
# U CysC SRMAMTERER R, TLIFMEL .,
OPUERE . OAFEMNEE, MRS, LEEE
Rt e, ARBED, Sk BRBSITE
B, AU R R BRIE, GFR SHSHX,
HEM CysC if A7 LA 1 3 B B AE RS TS o

CysC T LA il 41 218 1 B A — e R AT R B9
M, SERMESR, B4 P T R A T
WEI kR R R R, A ER HEIEL T
CysC A LAY, 71> i B 4% 41 4 B F B PR o i, RE4R L
weeEaE EEEARERLERBGHA
B TR 414U EIREAN CysC 7R 2, A4
B I RHR T 47 4 TSR A3 %, T CysC BER SN
MHAHAE ARG, AMARERAMER, #
E2Z AAEEL ARSI ERMEI TS, BIET
B AT . CysC BT LA W o 4 6 41 il )
#. L5 CRP, {6 (interleukin, IL-6) Fihi&
BB F-o (tumor necrosis factor-a, TNF-a) % #
FEHETFAE, TURBRRENERERE, 55
CysC 5k BRERERM IR KRB EHFENH

281 KB ER ACS $-2 PCl A7 B & A
5, KM CysC A LITMA LT, OEHMZEE
BHLL SR RE, BB CysC 5dRABKoHH
B R MBI R BREA K,

AT, BlE, BKR., SmiE. &
MURMERERE, 2XHRE. XEKEEH
£, EERERENBTMEE Y, TAHAR
& CysC. WLBF. 4 #. LVEF, BE#& PCI %,
NYHA 3% =3 R EREOCEARFHRERN
£, WEERERL, FREX., LIEkEE. &
7 PCL A g i 28 2 0 AT B B B B P B TP
LI, CysC MALF A5, FUEAL22H
ERBRE, 5L ERRERMM, KRS
R , CysC K FEBEHHEE, PCLRF 6 1
A EmAEREMENERERENREREEHY
B, R CysC 5HEAEME, PCIAREBRER
RAERSMEFENAEREESE., ACAe. o
BRI, PRI R RAEFA K. BARER
CysC KPR EE, DEMBRMEZEERMERE
ZEE, WAERY CysC SHEENRER X,
B, RFRERREMER. HAZEEEHE
MXAERAESRBEHEEL, ZEREPLE
A, WEREAR,

AR ACETRARTENRERE, BA
TRHKE, Ef%, KidF CRP, WA
BETRM 755 B bR, ikt CysC HRXEHE KM X
RHITHR; REICRBEEBEKEEELEX
BREHRENEN.
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