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Effect of preoperative single intensive statin on postoperative serum inflammation
factors, platelet activity and major adverse cardiac events in stable angina patients

after percutaneous coronary intervention

Li Qing, Deng Songbai, She Qiang ( Department of Cardiology, Second Affiliated Hospital, Chongqing Medical University,
Chongqing, 400010, China)

[ Abstract | Objective To investigate whether a single loading of 80 mg atorvastatin before receiving
percutaneous coronary intervention ( PCI) can reduce postoperative inflammation, platelet activity and incidence
of major adverse cardiac events (MACE) in stable angina patients who had accepted a long-term statin therapy.
Methods One hundred and fifteen patients with chronic stable angina who underwent PCI in our department
from Jan. 2010 to Jul. 2011 were prospectively selected. The patients were divided into the intensive statin
group (a single loading of 80 mg atorvastatin in 12 h before receiving PCI) and the standard group (a routine
dosage of 20 mg atorvastatin at same time point). Serum levels of interleukin-6 (IL-6) ,high sensitivity C-reac-
tive protein( hs-CRP) , tumor necrosis factor-o (TNF-o) , GMP140 and p-selectin ( CD62p) were measured in
24 h before and 24 h after PCI in all patients. The incidence of MACE was observed in 30 d after surgery.
Results The basic clinical data and PCI basic characteristics between the two groups showed no obvious
difference (P >0. 05). When compared with those in the standard group, the levels of inflammation and platelet
activation factors were lower in the intensive statin group after 24 h( P <0.05). The levels of inflammation and
platelet activation factors at 24 h after PCI were lower than before PCI in the intensive statin group (P <0.05).
While the levels of inflammation and platelet activation factors at 24 h after PCI showed a rising trend than
before PCI in the standard group( P >0.05). The incidence of MACE in the intensive group was lower than that
in the standard group( P <0.05). Conclusion Before receiving PCI, a single loading of 80 mg atorvastatin

[BE&mB] @SR EARESH (2009-1-13) ;2010 H KR ERIRARE £ H (XBZD. 201010)
[BEEE] 4 8, HI5:(023)63693752,E-mail: qshe98@ hotmail. com



534 B2 ¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

162 201241 A 30 0

Vol. 34, No. 2
Jan. 30 2012

reduces inflammation , platelet activity and incidence of MACE in patients with stable angina who had accepted

the long-term statins therapy.

[ Key words ]

atorvastatin ; percutaneous coronary intervention ; inflammation factor; platelet activation

factor ;major adverse cardiac events

Supported by the Key Project of Chongqing Municipal Health Bureau(2009-1-13) and the Key Project of 2010 Chongging Medical University ( XBZD. 201010).
Corresponding author; She Qiang,Tel ,86-23-63693752, E-mail: qshe98@ hotmail. com

25 Kz bR S kA AR ( percutaneous coronary inter-
vention, PCT) 7£ T30 95 742 il A& WK 52 ifn AL Y [a) 1) 7 ] i
2| EBEHAL oA B, 3 LA N B 4548 5 2
BEROTRD o MBTTEZG W A0 FERR VR, A
BESRANS D RAE SN SFAE T, BRI R AR PCT AR5 O i
SR R A . ARMYDA P ™ 2 51 I R A 5 E 55
PCI AR Fif 6 49 67 467 12 A 7T VA 97 X0 LR P i 25 4k,
AT B AL VT 08 R T B R T A IR HE . ARMYDA-
CAMS"™ b 3iF 52 AR Al J 004t 7T 7T 2 35 R AT 1 2
PCI R J5 I E & #5145 40 i 26 B 2 -1
(VCAM-1) , JE T 035 N B T RE , (X 1L /N 3% 14 A2 Ak
IBFFE I D o ABFR B EMER C 2 KA T VR IT Y
R YU 00 B R T ER IR 80 mg Bl HEARATT fiE
A RRAR 3 ARG SERE SN L/ INBR TG PR DA B 30 d 22
AN EDHEZF A (major adverse cardiac events, MACE) Y
RANEBL

1 AMSFHE

L1 AR

PEFE 2010 4F 1 J 222011 487 JTERBEAEREHZ PCLAYER
BB 8 150 i), SR REAIL R 732 1 03 S il AR 2L FuS IR
4575 B, % 150 Bl A, SRR 29 i, DR PR GR H A2k
Vit 6 1), A 115 {9, Forpsi A 2 56 i), 5B 1k 41 i, Lok 15
1, 4F1% (60.23 £ 11.23) % s X ML 59 5], 55 1%k 42 f3i], 2ok 17
1,405 (58.24 £9.23) & . Adkhpife: OFF &0 MU RIT 18 1S
AR SO R A2 RO ZOR BS Wibs i s @FEM] PCL Q27 IE
HABTTZR25%057 1A BLE . Bk AR e : O 2 M8 Ik EE S 1E
(ACS) ; Q"™ FJF BB ; O™ H.0 28 ;s @R s QIR IR ©
B I s OBRAE X VT AT 32 0 SRR AR e : DARAT SHRAA
H QB IR T R S E 45 R B 25 @ik A AT 2
HEE o AR ARG B B (e B 2 A 22 [ R, B A R FL IR 2
AT BRI RE S
1.2 7k

SALZH T PCLRT 12 h 25T BUC 6 fof 7 42k (80 mg) BBk At

1T (R 44« S 2, Wi 1 245 BRZS | A2 77 ) 5 X B2 PCT i
12 h T LU R & (20 mg) BIFLA AT, PCL ARG 2 4354k 4L
257 20 mg BUFLARALTT , M RRRERTIR A . HAIRYT RE 0 B
FUGTT , KB ARA TR BT =] DT AK | B-37 1A BEL 57 | 1M 2 555K
FEARBEHN TR (ACED) 254 R 45 o IR 24 3 5] 3 30 L PR 59
ANRETH 52 5 # R &R BR AT S B (AST) = I & 3 £5 .
JUR B ( CK) = 1E {6 5 % L il ILIF (CR) =221 mol/LL 2
TREAN R RN T
1.3 % BRI 4R

JiT A B AE PCLARHT 24 h oK S5 24 h R4E 1 ¥k , ED-
TA-Na2 Hi#E, B0 E R M bRA . JERET 30 d WEEARR
O NEF A (BAEE R D0 ARBETE G U SE 1l 8 5 2 B
FET) W K A B, O SO 0 LA B AR Fi8 58 3 A8 199 1 R 3%
LA EEREMECORE OIS 2. AN FE-o6
(IL-6) SR A fb 2% 2 YErh Al (Access2 4= H B 58 4T,
% Beckman A F]) |, 8 IRBE R F-o ( TNF-ou ) SR FH I B P A
(R AL 2 R A BR A | ), @ C Sl & H (hs-CRP)
SR SR L b 0 G , 42 BR85S 3 2 ' 4 A R 2
EHSHE(H0 ~4 mg/L, IMl/MR o ORI H (GMP140) 5% H
TEEBR S B M i 32 ( ELISA) A&, 30590 g 5 2 BR S 4 A 8
p-¥EPEZE (CD62p ) >R H Ui 2 40 A A i 47 & Wl ( ELITE, 3%
Beckman A #]) , | B CD62p-FITC .CD61-PE J [F] 7%} HE K
IgG1-FITC/1gG1-PE( 32 Santa A= ¥ /% wI4RAL) | 4 3¢ i 154
FEAE, EWSHH 2% ~5%
1.4 “itsae

SKH SPSS 13.0 Gl i IR L x s Rom , AN L
BER FHECRT ¢ K50, 2 ZH IR LU AR o K505 715080 ) LA SR Ay
J R 2 SR XA

2 #R

2.1 248%FEATH LR

2 BEF AR, 2 4B ETEATR PSR 2 15
[ BT DT R | B-32 14 BEL ¥ 370 At 7T I A8 5 5K 2% 2 J6 it 100 ) 3910
(ACEI) 4§ ] T4 B AKLL B i s Bl DR | LG L T 40 45
W RRITC R EEZR(P>0.05,% 1) , AR L,

F1 2A%ZF PCLATHREROCLBERE —RAMLE

BIE - B-ZiA priefk kK

R BEIRE WA TC LDL-C TG HDL-C " E o o - SR
bl " PCRR LA {CRRR 28 N ) "
il (n) (n) (n) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (’jzl( I (:T)“J (n) (n) {(n) {(n‘) N
ikl 56 32 36 30 4.17+1.03 2.52+1.32 2.28+0.18 1.39 +0.21 35 44 22 28 15 13 1.47 £0.69
XTEEYL 59 45 35 31 4.13+1.19 2.61+1.20 2.36+0.28 1.40+0.45 31 47 21 24 19 16 1.42 £0.58




B34 BH 2 W
2012 4F 1 30 H

¥O= K BE R ¥ ¥ OMR
J Third Mil Med Univ

Vol. 34, No. 2
Jan. 30 2012 163

%2 2 %% IL-6 TNF-o hs-CRP 7k F % GMP140  CD62p 7k F i b 55

a5 . IL-6(ng/L) TNF-a( ng/L) hs-CRP (mg/L) GMP140( pg/L) CD62p( % )

A 24 h KI5 24 h AR 24 h AJ5 24 h A 24 h RJ5G 24 h ARHi 24 h ARJ5 24 h AR 24 h RJ5G 24 h
SRAK4] 56 15.07 £0.65 12.96 £0.36% 2.51+0.63 0.73 £0.98% 5.15+0.95 3.15+1.15% 11.39+3.47 8.11+4.838 7.54+2.03 4.06 +1.25%
XHBZL 59 15.64+1.05 16.56 £1.40> 1.43+0.92 1.72+1.48> 3.94+0.57 4.03+0.05> 11.53+4.09 12.02+3.60> 7.05+1.66 7.29 +1.70>

a: P<0.05,5 KaTric;b: P<0.05, 5040k 45

2.2 %R F IL-6 TNF-a »L % hs-CRP puiz

2 AURE AR LB G225 X (P >0.05) s #RALLA
J5 TL-6 . TNF-a A 2 hs-CRP @35 {5 B4, HL22 A Gt o¢
B (P <0.05) ; SARMA L, SRALA AT 11L-6  TNF-o L hs-
CRP A — &P F W, 22 A Gii 12475 L (P <0.05) ; 4 HA 4
RIGBARTA —ERERA R, ZFTRITFE XL (P>0.05),
k2,
2.3 s MEEE T GMP140 & CD62p sk

2 B H AT T SE 2 % L (P >0.05) s 3L 4l R
J&i GMP140 J% CD62p i 35 M8 T-XH A4, .22 55 G it 27 X
(P<0.05); 5ARFMALL, #IL4LRF GMP140 K CD62p 45—
SEFLEE T, 2R o235 (P <0. 05) s 4 IR ARG B AT
A BT, 2SS L (P>0.05), W2,
2.4 MACE Z R B B 3

£ MACE J5 i , (U6 FR A 1[5 20k 32 20 A o K T R, 26
VWITIRUR G . W 1 BT T AT BB, i AL AT D B 4
1, 3R AL 4L 19, 39 60 LA BE B TS R 252 LB 30 d
MACE & Z 5355 8.5% 1 1. 8% , i AL AR TR B4 (P <
0.05) . 2 I TCIF B IAE W] 32 51 CK W 5 4725 i o TE
1 3 5L 35125 %
3 atig

PCI BRI e O EEF B2 —, v & oM
By, DO SR RE AR B D IR AE 0 K e . (BZATT
A REAH ML AE PN B SE AR Z IR s B R S I 2 R
LN AR L Il A 38 A2 S5 38 i /)l 58 4 A
LA WA 0 5 5 TR s /T I /NP R 38T SR 4, S8
TR PR S DR 23 0 8 > o T A oA L Tt ) B
HAT Z Fhoph <7 LR IR AR F AN G Thask, BIATT (4 22 5%
P AR — AL R E R S B 2N
U B RaE sk RERE AL BB 4 L Di-Scias-
cio 2 1OIE SR B AT VAT B0 PCT SR % AR
24 h iR HBTHE& AT 80 mg R i IR S5 AAE R
J 30 d O HUBEBE Y K AR AR, AR T RRAE 332 IE R
HbTTIRTT BIRRE OB BB PCI ARG J0E SRy B I,
SNBSS I ST /D . ARWFR R IR e K
TIIBYT RS E B0 4008 B AR TSR IR A 80 mg i
FEARAT TSR BB AR R 3 R IS A S | AL /N 36
KOO REFARI KA

WA Patti 251 SIE SR A8 9940 7T 0] 3 AR
B PCLARJF LK E 65 25 A0 45 40 e 6 B 20 -1

(VCAM-1) , #F 1M FEAK SZBRAR S5 AAE A 1 3R 38 1 43
Who 3% TNF-o Fl IL-6 845 1) hs-CRP JZ7E 4 5E \ 4H 4
P 7 B B A 7 A 1) PR I B 1, HEKCE ]
DR, KR BTE AT fE s A I
REAR 2R TR B K 5 G AE (ACS ) 35 1Y 90 RN, 52
e by T i SR o AR gL R, X T B
ZRIMTTIRYT AF e L0 200/ B, PCT ORI FRIR
T RTFEARARTT 80 mg A H FLF & 20 mg fE ik 2% FE{IK
AJG 24 h IL-6 [ TNF-o DA f hs-CRP; %f BE2H (2 % R 5
ST R F7K PR T 3 = a3 (B EST22
Al RE A TR iR A EL 432 T IE A T S H A e
CIRIRTT ORI 90E R 7K JC I B Ay . =t %
F BN LT U6 55 28 P 240 L ) B e Ay s Ak R SR 4R 41D
1 I 40 ) B 43 T B SR 7R A iR R
rh /D L I RN A A 2R -6 (TL-6 ) 5 e BT 2 1)
FEHLH

M AR TS A AR I TR 76U 7 A i aod 8 e
FEAEA . GMP140 F1 CD62p J2 3 Wy BE 2 Wt i /]n
W3 AR R S 5 7 S P ot /AR 36 A PR 71 e
et gE R R L FR R T I AR LR 0 I
W TXA2 B i (R AR RIS B 1k /Ml R 4
e 10078538 15 5 > 148 P R A5 0 B /N 7T 2k B E S 4
b, B TXA2 G i, i35 /MR R 4R, 51 & ke e
Ao OISR RY e A K H ™ B M 5 I/ INER 3 A 5 TE A
K BFFEUESE , S HRATT AT AR AR ACS [ 35 1 /MR
TR LTI RE ™ o AR R B, X TR E
RLLZU B, PCL R R FIR 45 T FIFEA AT 80 mg
BRI R B W PR AIRR S5 GMP140 Fil CD62p 5 Xif
el N (IRANY RGN N TR SR = ) SR (E o5
TR o INATREH T XA B BEAE O 432 T IEM
AT B ABATT LN A5 56 Lo YR 97, 0L /N AR 3 P A
TERERE, ARG I B A, 25 3R B os AR
i 711) £ BB AR ALY T V6T BE A B4 ) 28 257 1/ MR T Ak
PRI, B 1k /N SR A, e Bk, 0 T 875 1 A T2
MLTTHT I IR HLH AT RE 208 A B UCAR , 982 N 12 4
L5497 , 3 — 2 A T i/ INR A SR, B Lk PN B A i
ML/ NIRRT SR 45 , B BE B b S8 A 0 it/ i

ARMYDA-RECAPTURE'® 3:4iF T PCI R 12 h



H34 B2
164 201241 A 30 0

o= FE B K o
J Third  Mil

Vol. 34, No. 2

Med Univ Jan. 30 2012

25 FBTFEAADTT 80 mg, AR FT2 h FEEMN 40 mg, A J5 %
W6 JI% 711 40 mg, 7T 5 35 REAR A S 30 d A MACE B9 %2
Afilalo 2 255 0 Mt e ], S AL ML T ¥4 7 T AR 37
K ACS BFII AT %, PCIAJF 30 d 2 #TE
IR B R DO, A SRR &
BT, WU ARG 30 d MACE (&£ REE L, A
BFFE R R, 2 AL H B A DS 4 2R, (SO PR 41 A
1 {5 20 S9N AR TR IR, 3R AL 2 MACE % 74 AL T
XPIRLE, 5 AR RF A 518 A — B o L5 R T 4
X T B2 E MU A TT 1697 AR B0 B0
AL 0 AR B R S, LR R N RS RR, 2 AR
MACE ) % A= AR , fEL A i 67055 5 Al 7 7 5 4 b e
AT MACE B % o AT 52 45 9 % 1 PR TAE A —
SERRRIER BA — & B R IR, 3 e REA 2R >,
S IR TS, G B 35 o B T 25 IR 48 R A —
(i A, R HERR A O LB L5 R A 7T g, B 7 T
B A I R IR 6 52

B T REE B 2 M M T 26 25 WA )T R E
PRSP HR T, AR T B U R P 970 767 70 el 7T % 4
0 Y A e AR AU 2 S 52 7 L /IR 375 P B 0 O 44
(R A, IR T BHAYT B 0 TR AE R T
T ML /INBR A A S B A R, A7 — 2R 90 e DR 2
WAESE , AL TT SR 25 200 A i TR R4

SE -

[1] Pasceri V, Patti G, Nusca A, et al. Randomized trial of atorvastatin for
reduction of myocardial damage during coronary intervention: results
from the ARMYDA ( Atorvastatin for Reduction of Myocardial Damage
during Angioplasty) study [J]. Circulation, 2004, 110(6) ; 674 —678.

[2] Forrester J S. Libby P. The inflammation hypothesis and its potential
relevance to statin therapy [J]. Am J Cardiol, 2007, 99(5): 732 -738.

[3] Patti G, Pasceri V, Colonna G, et al. Atorvastatin pretreatment im-
proves outcomes in patients with acute coronary syndromes undergoing
early percutaneous coronary intervention: results of the ARMYDA-ACS
randomized trial[ J]. J Am Coll Cardiol, 2007, 49(12) : 1272 - 1278.

[4] Di-Sciascio G, Patti G, Pasceri V, et al. Efficacy of atorvastatin reload
in patients on chronic statin therapy undergoing percutaneous coronary
intervention ; results of the ARMYDA-RECAPTURE ( Atorvastatin for
Reduction of Myocardial Damage During Angioplasty) Randomized Tri-
al[J]. J Am Coll Cardiol, 2009, 54 (6): 558 —565.

[5] Patti G, Chello M, Pasceri V, et al. Protection from procedural myo-
cardial injury by atorvastatin is associated with lower levels of adhesion
molecules after percutaneous coronary intervention; results from the
ARMYDA-CAMs ( Atorvastatin for Reduction of Myocardial Damage
during Angioplasty-Cell Adhesion Molecules) substudy [J]. J Am Coll
Cardiol, 2006, 48(8) : 1560 —1566.

[6] Heeba G, Hassan M K, Khalifa M, et al. Adverse balance of nitric ox-

ide/peroxynitrite in the dysfunctional endothelium can be reversed by

statins[ J ]. J Cardiovasc Pharmacol, 2007, 50(4) : 391 —398.

[7] Westerweel P E, Visseren F L, Hajer G R, et al. Endothelial progeni-
tor cell levels in obese men with the metabolic syndrome and the effect
of simvastatin monotherapy vs. simvastatin/ezetimibe combination ther-
apy[J]. Eur Heart J, 2008, 29(22) : 2808 -2817.

[8] Kagami S, Kanari H, Suto A, et al. HMG-CoA reductase inhibitor sim-
vastatin inhibits proinflammatory cytokine production from murine mast
cells[ J]. Int Arch Allergy Immunol, 2008, 146 (Suppl 1) ; 61 —66.

[9] Rodriguez-Vita J, Sanchez-Galan E, Santamaria B, et al. Essential
role of TGF-beta/Smad pathway on statin dependent vascular smooth
muscle cell regulation[ J]. PLoS One, 2008, 3(12) . €3959.

[10] Brigueri C, Visconti G, Focaccio A, et al. Novel approaches for pre-

venting or limiting events ( Naples) I trial: impact of a single high

loading dose of atorvastatin on periprocedural myocardial infarction

[J]. J Am Coll Cardiol, 2009, 54(23) : 2157 —2163.

Blanco-Colio . M, Martin-Ventura J L., De-Teresa E, et al. Elevated

ICAM-1 and MCP-1 plasma levels in subjects at high cardiovascular

[11

[

risk are diminished by atorvastatin treatment. Atorvastatin on Inflam-
matory Markers study: a substudy of Achieve Cholesterol Targets Fast
with Atorvastatin Stratified Titration [ J]. Am Heart J, 2007, 153
(5): 881 —888.

Nissen S E, Tuzcu E M, Schoenhagen P, et al. Statin therapy, LDL
cholesterol, C-reactive protein, and coronary artery disease[J]. N
Engl J] Med, 2005, 352(1): 29 -38.

Kinlay S, Schwartz G G, Olsson A G, et al. High-dose atorvastatin

[12

[

[13

—

enhances the decline in inflammatory markers in patients with acute
coronary syndromes in the MIRACL study [ J]. Circulation, 2003,
108(13) ; 1560 —1566.

[14] Zhou Q, Liao J K. Pleiotropic effects of statins. Basic research and
clinical perspectives[J]. Circ J, 2010, 74(5) . 818 - 826.

[15] Poppert H, Sadikovic S, Sander K, et al. Embolic signals in unse-
lected stroke patients; prevalence and diagnostic benefit[ J]. Stroke,
2006, 37(8) : 2039 —2043.

[16] Van-der-Zee P M, Biro E, Ko Y, et al. P-selectin- and CD63-exposing
platelet microparticles reflect platelet activation in peripheral arterial dis-
ease and myocardial infarction[ J]. Clin Chem, 2006, 52(4) : 657 - 664.

[17] AT0T, SRIBW, e, 5. w0 B RS kA ARI7r R
SR ERRPC R AR R [T]. 38 = FEERESR,
2011, 33(5) : 535 -539.

[18] Joukhadar C, Klein N, Prinz M, et al. Similar effects of atorvastatin,
simvastatin and pravastatin on thrombogenic and inflammatory parame-
ters in patients with hypercholesterolemia [ J ]. Thromb Haemost,
2001, 85 (1) .47 -51.

[19] BEER, F5 %, ESF . BTl T X 3ok e 4k 858 1
hs-CRP Flfin /MG ALhR &) CD62p BYSZIR [ ], Lo IR 1A 5 B
i, 2009, 9(5) : 364 —366.

[20] Afilalo J, Majdan A A, Eisenberg M J. Intensive statin therapy in a-
cute coronary syndromes and stable coronary heart disease: compara-
tive meta-analysis of randomised controlled trials[ J]. Heart, 2007,
93(8):914 -921.

[21] SRZIRE, T, B, 55 bR ahbk i i % gix 2k
DUEFERFE AN AIRIT Th R MR ST T[] =%
Kep2e4R, 2010, 32(20) @ 2253 -2255.

(%8 :2011-10-12 ;48[ :2011-11-16)

(4 £ &)



