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[HE)] BH SR TREMFTZEBERIRANGES (PCL) 8965k EHGHrh, ik %I 2017 43
A—2018 5 8 A 0% T % JLE RS 4 AT PCIL S 408 B8 156 41, RAMIE F R x5 A B (n=78)
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(2) MLELFF A IEM TIML M4k (CTFC) . RAARE R A A FIKT 282 (P<0.05) . (3) A EF PCLAT
¢Tnl, CK-MB % PCI /& 24 h CK-MB rb#, ZF R4t 5$EL (P>0.05) ;5 PCIJ/SG 24 h YLE 2L % Tl & T xF 840
(P<0.05) ., (4) W EH PCLH CRP, TNF-a . FMD, NO & LVEF t#k, £FL%it5FEL (P>0.05) ;5 PCLE
I A A EH CRP, TNF-« f& T340, FMD, NO & LVEF & T4 (P<0.05) ., (5) W8 H PCIJS 3
d ST Bk KEARFL EAK T 2T 840, PCLJG | A A E3h-FAiXh St K T84 (P<0.05) . (6) My 6 A A AL
4184 MACE ZARA A FAK T2 (P<0.05) o (7) BMAEFETMARRER L AFLE, 2FRETFEL
(P>0.05) o Z5if  RTHRTHZIR 547 PCI 690 Gk B4 16 R I7 3, BE B S IUELAKR I E S AT KRR, B
BoS WU A B KRR, AR MACE RARE A F, B RIGImR BRI K AR,
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[ Abstract] Objective To analyze the impact of nicorandil on angina pectoris patients treated by percutaneous
coronary intervention ( PCI) . Methods From March 2017 to August 2018, a total of 156 angina pectoris patients undergoing
PCI were selected in the Department of Cardiovascular Medicine, the Ninth Hospital of Xi”an, and they were divided into
control group and observation group according to random number table method, with 78 cases in each group. Patients in control
group were given peroral aspirin, clopidogrel and atorvastatin 3 days before PCI, while patients in observation group were given
extra nicorandil (5 mg per time 3 days before PCI and 10 mg per time 3 hours before PCI) based on that of control group;
patients in the two groups were given low molecular weight heparin for 3 days after PCI, aspirin, atorvastatin and clopidogrel
for 1 month after PCI. Observation index were compared between the two groups, including clinical effect, myocardial reflow

condition, indicators of myocardial injury (including ¢Tnl and CK-MB ) before PCI and 24 hours after PCI, inflammatory
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cytokines (including CRP and TNF-a ) , index of vasodilatation function (including FMD and NO ) and LEVF before PCI
and 1 month after PCI, the maximum of ST-segment depression 3 days after PCI, total elapsed time of treadmill exercise
testing 1 month after PCI, cumulative incidence of major adverse cardiovascular events ( MACE ) during 6-month follow—
up and incidence of adverse reactions during treatment. Results (1) Compared with that in control group, clinical effect
in observation group was statistically significantly better ( P<0.05) . (2) Compared with those in control group, CTFC and
incidence of no-reflow or slow—-reflow phenomenon in observation group were statistically significantly lower ( P<0.05) . (3)

Compared with those in control group, observation group showed similar ¢Tnl and CK-MB before PCI, as well as similar CK-
MB 24 hours after PCI ( P>0.05) , but lower ¢Tnl 24 hours after PCI ( P<0.05) . (4 ) Compared with those in control group,

observation group showed similar CRP, TNF-a« , FMD, NO and LVEF before PCI ( P>0.05) , lower CRP and TNF-« ,

higher FMD, NO and LVEF 1 month after PCI ( P<0.05) . (5) Compared with that in control group, the maximum of ST—
segment depression 3 days after PCI in observation group was statistically significantly lower, and total elapsed time of treadmill
exercise testing 1 month after PCI was statistically significantly longer ( P<0.05) . (6 ) Compared with that in control group,

cumulative incidence of MACE during 6-month follow—up in observation group was statistically significantly lower( P<0.05).(7)
Compared with that in control group, incidence of adverse reactions in observation group was not statistically significant different
during treatment ( P>0.05) . Conclusion Nicorandil can effectively improve the clinical effect, myocardial reflow condition

and vasodilatation function in angina pectoris patients treated by PCI, reduce the myocardial injury, inflammatory reaction and

risk of MACE, without increasing risk of adverse reactions.
[ Key words ]

cardiovascular events; Treatment outcome

T2 KRR, BT b, AR AR
RS, IR LU R L DL
S R B A A A O WL SR B B AT S
A B R AN B R A 2, AT 2 — B A PR B S R SR
TR o255 B2 B X A B vy, R A R (o P i
i, DREREEEE, BILOMERREsEE., AR
R, s, 2%, TR SIS RS R LLIRE
WA L R ERRSIKA AIRTT (PCL) R4S
Kt O WUAEFE R S A 0T FBEZ —, PR nAs TR T,
FFOOREML, @O RE AR M ARSI Y 5K, I
Je i TF i A ZE I A, OIS I B Ih ek IE % . AT
FFRM, WMINTT PCLFREF S5 20%~35% (1) B E A0
PRRERS, ST PG S, EE A B R TR e His
JE T RS2 R T PR B A ATP S K 3l s o 2o
KIEMRERZVER, Al ACE O LB, 3 T A RO L
T AR B AE ST IE T M AR AT PCL Lo ER 2 R
PRARIE T .

1 #&REHE
11—k L2017 4F 3 H—2018 4F 8 H W44 L

Angina pectoris; Percutaneous coronary intervention; Nicorandil: Cardiac function; Major adverse

B= BE O 1S N RHBOR IO 800 B3 156 B, 385G (PO
W2 LIRS Sy ) 1 O SHR ISR, A
FRdE: (1) STEJEAL >0.1 mV;  (2) Z5ebiksh k& 52464
RIH 1AL BBeAE, BRAETROLN A RIS B B AR, s
>T5%; (3) HA PCLARAE; (4) I RGEN, 3% .
EEMDIBERERT; (5) REZL R HIRIAIT o HEBRFRUE: (1)
G REA R (2) B IFHAD ™ FB s R
(3) BRI DCAREF AT 52 8 o R FBEHLE -2 i f
BB NXTIRAL (n=78) FIEEAL (n=78 Bl ) . PHALLEME
S ARRY . PRITREEL (BMI) | WRHRTE. EPIRIE. WRARR . B
PRI R AR IR A% | AR INLE R A2 . R I i) LA,
ZRIGERE L (P>0.05, WE 1) , BA M. A5
VLR ILER I Z RSt i, A BE KK E
XA FE G -4 B G Rl 15

1.2 Jrik FrABEABLE 4 T WA S L i SR A
A BT, % IRZEL R PCLG 3 d 45 FRTRIDUAR (TR
HARAF?, EZET H20160684 ) 100 me/d+ ZMEA% & (b
MIT R 254 BRA A A7, EZ25UES J20130083 ) 300 me/d+
BB AT (b5t s AR 25 B0 A BRAA ) A =, [ 2 7

R OMARE RPORILE

Table 1 Comparison of general information between the two groups

’ kg/m®) mm Hg)  mmHg) ’
XFHRZH 78 42/36 571118 27.6+1.0 126+6 78«5 43 (55.1) 36(462) 48 (61.5) 44 (564) 55x04
U S| 78 40/38 593+12.1 27.7+1.0 127+5 78+5 44 (56.4) 35(449) 47 (603) 45(577) 56+03
x> (1) 8 0.10 1.15° 1.06* 0.89* 0.76* 0.03 0.03 0.03 0.03 1.78
P{A 0.75 0.25 0.29 0.38 0.45 0.87 0.87 0.87 0.87 0.08

. BMI= RFHE%0; 1 mm Hg=0.133 kPa; “ & ¢ &
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H20093819 ) 20 mg/d, 1K /d; WIELLL AR EH AN AL AT 7 LR
LTI HR (PR EZNLA RS A A L=, EZiE
% H61022860) 5 me/ K, 3 ¥ /d, PCIHi3 h Bk 10 mg. M
1B PCLG ¥ T TR (RYIFECR R AE Y 20 A7 B
OANSTEIAEE, EZES H20060190 ) Z RS 1%, 1%k/d, 3t
3 d; FAIVEAR 100 mg/ UK. BTHGARALTT 20 mg/ ¥k . SIMLA% B5
75mg/ K, 1R, ESRIT 1.
1.3 PCl PG4l # PCL Y AR Al — H BA 58 i, R H 4K
TR MEEENABITRGE (GEEVETT) I i
Seldinger I Besh koI B ik 52 5 PCI,  BPZ B s ik alike sl ik
FAR 51 A BRY IR ARSI T, BRI RN BR
W5 I 223k B 19 B, AR 28 A R o O > ) AT
Pk DURBRBRAS ;. A5 T A SR R AR B & 4 ARk i B
DR AT T iR 1) S 2R A TR Sh OBk 7 b A S 78 1M 5 8%, PCL
Je B A 5R P AR AR R <20% .
1.4 WEHEHR
LAl WERITRC WGIRIT R E bR : TR e O ORI
&, DB RAEREOR A >80% M BAL; ARIT R OERAER
WAL ZR i, OB RAEREUR > 50%~80% NARL; JGITR O
SRR TCI Wk, O B0 RAERBOR D> <50% ARl
142 DR RO AR AR KA I TIMI
Myi%e (CTFC) FIWiWi4l B3 PCLJE BIZL0 UL E AR,
I PSS B S A AR A B T AR ISR I3 M S ¥ 51, CTFC
TR A5 % LR 58 4 T B SRR B kGRS R R 5
AR By Jok A R 2 1 T, ¢ R X L A 2 i 3 S
A8 P9 43 A IS T PCT s 0 1 3t 3K T8 42 0 14 32 Wi b Ry
CTFC>40 .,
143 AWGEERR 43000 PCTRTAT PCT S 24 h 3hBUH 40
HE R as BEANEFIK N 3 ml, HIRAKEE 3 000 v/min 5.0 5 min
(BPA213.5 em), HEUMTE, BT -20 CHAEE N AR,
R A2 B AL WUVES B 71 1 (Tl ) FIUUER I EGH T.
i (CK-MB) .
144 RYEETF. M E 5K T BB A8 br 12 22 0 = 5 i 4y £k
(LVEF)  4330F PCIRIHI PCL)S 14> ShBUA 4 i 325 0 =
ZEME AN AR 5 ml, FHEALGHE 3 000 v/min B0 5 min (F
DA 135 em ), UMY, BT -20 CHEE A,
SR JHT R B 2 W AR B A € W B (CRP) | IR IRAE
W o (TNF-o ) . BEshlkima &k Diae (FMD) K&
—SEA (NO) ; SRR 2% 5 75 2 W SR P 20 A8 %
PCIL {j X% PC1 J5 1 1~ H LVEF,
1.4.5 ST Bt KRARHE BE MGz s AR ] e st midl
B PCLJG 3 d ST B KIRARFEEE o PCL G 11> Higsh Pk
TR A ]
146 FERRLMEFHME (MACE) B2RELLR FrARE
HBEE PRI T 6 A A BV, it G s EE Vi) ie 5% MACE &
AEAEBL, A MACE 2R 1%,
147 AR WSS E TR IR BN & AR,
IR . DR | DR T RO IRSE
1.5 giitepirik SR SPSS 16.0 Giit2a it 7 8 24t

TFRBRILL (X +5) FoR, RAPIISIAEA ¢ K50 TR
SHTRA XK BRI TR R FIAL 56 MACE 2
UK R P Kaplan—Meier 126367~ , R log—rank 5 %;. LA
P<0.05 HZERAGEH L.

2 H#R

2.1 IRARIFRL WA B E RS TR T X R, ERA5
R Y (u=4515, P=0.012, W3E2) .

R2 WUBFIRESTRIE (n (%) )

Table 2 Comparison of clinical effect between the two groups

Gl % AL R TR
popE| 78 44 (56.4) 15(192) 19 (24.4)
U=l 78 58 (744) 12(154) 8(102)

22 OMUEWR  XHIR4 B E CTFC 2 (29.11+6.90) i,
TCE Mg MR 14 5] (17.9% ) 5 WMELH ¥ CTFC H
(21.23+7.15) Wi, JoA e i ma s 2 4 (2.6%) . W
F B CTFC (1=7.00) | Jo&E skt i i & 4= % ( x *=10.03)
RTXIRAL, Z2RA%IFFE X (P<0.05) .

23 DURGHERR  MZHEE PCIET ¢Tnl, CK-MB X PCI 5
24 h CK-MB 3, ZRTaqi2EE L (P>0.05) ;5 W41
# PCLJG 24 h eTnl IR TXHRLL, R A5 L (P<0.05,
W#3) .

®3 PIYLEH PCIATM PCLF 24 h DU iR AR HLEE (3£5s, pg/l)
Table 3 Comparison of indicators of myocardial injury between the two
groups before PCI and 24 hours after PCI

. cTnl CK-MB
20 541 %L — —
PCIR] PClf524h PCI Hi PClLJ5 24 h
X B4 78  0.03+0.02 0.37+0.15 13.96+5.96 14.61 +7.02
Mg 78  0.04+0.05 0.12+0.08 13.09+6.04 13.72 +6.47
i 1.64 13.02 0.91 0.82
P1A 0.10 <0.01 0.37 0.41

. oTnl= DS E A I, CK-MB= UER R [E] T/, PCl= £ 5%
ARSI ATRIT

24 RUERT. MEEFKDIGERE IR X LVEF B4R PCl
HI CRP, TNF-a ., FMD, NO K LVEF H 42, 225 L4812
X (P>0.05) ; PCIJA 14> HAWELH % CRP, TNF-a 1k
TXFMEZH, FMD, NO M LVEF & TR, ZRA G5
X (P<0.05, WLFE4) .

2.5 ST Bl KIRAMCREE KAz s AR g0 s ] a2 i
PClJ5 3 d ST Boe KRR EEAR TR R4, PCLJS L 1~ H g3
SRR G B RS R, 22 R G L (P<0.05,
WFES) .

2.6 MACE REURAR  BEYi6 A, MEABREE LK
A 13 4, 2O IUEE 4 (] SRR R A0S0 5 1.
Rt 6 > A INULERZH 5 MACE BIE AR N 6.4%, (KT Xt
MU 23.1%, ZRAGITFEX ( x*=4.527, P=0.021, W
F1) .
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Fz 4 WAERHE PCILETK PCLE 1 A RMERT . A EFIKIIREFSAR & LVEF HAE (x+5)

Table 4 Comparison of inflammatory cytokines, index of vasodilatation function and LEVF between the two groups before PCI and 1 month after PCI

J— CRP (mg/L) TNF-a (ng/L) FMD (mg/L) NO ( pmol/L) LVEF (%)
PCIH§ PCLJ5 14H  PCIRy PCIJ514H PCIFi PCIJ514H  PCIE  PCIJE 14H PCIAl  PCLJF 1A
PR 78 7.8+21  53£20 181+4.1 15.6+3.7 107x13 123+1.5 518+119 665+94  62.40+2.81 62.57+7.88
WML 78 7.6+22  23=x13 17535 125+40 10915 144+1.1 514299 742+105 61.98+3.11 69.83 = 8.02
tE 1.77 3.99 2.17 4.13 2.37 4.36 2.68 4.68 1.80 5.70
P 0.34 0.04 0.27 0.03 0.21 0.02 0.19 0.01 0.07 <0.01

. CRP=C MM, TNF-a=MERHTF o, FMD= iEshkiniinSaErkohae, NO= —%4b%, LVEF= Z20E S5k

RS WALE PCLE 3 d ST Bl RIR(IGEE X PCLE 1 A28
Mg S ] FEHS (g +5)

Table 5 Comparison of the maximum of ST-segment depression 3 days
after PCI and total elapsed time of treadmill exercise testing 1 month after

PCI between the two groups

PCIJ5 3dSTEMR  PCI)E 1 MHIsgRE

e N ‘ ]
AU P RRRE (mV) AR AR (s)
X EZH 78 0.85+0.15 483.2 +103.1
=S| 78 0.52+£0.10 561.0+111.2
RN 16.18 453
PH <0.01 <0.01
04 -
s 0.3 4
By
Eé
Bk
=
S 02 4
=
Ko A 2
0.1 = \ Xﬁ%@é{\
O 1 L L L 1
0 1 2 3 4 5 6
ke (H )

TE: MACE= 2R S
1 PILEEREDT 6 1A 9 MACE RBUR LR
Figure 1 Cumulative incidence of MACE during 6—month follow—up in

the two groups

2.7 AR IETT IR N R 4] N BB &
21.8%, WEEHEE T 14.1%; WABFRTT AR R R &
ERIES, ZRICGHEE X ( x*=2.216, P>0.05, WE6) .
3
DBRERTEEN, KR W] FjE s,
PR ) B B B RA WA 5 175 4 Do WA 055, 7™ o gy

xR 6 WAL IR BN AR (B

Table 6 Incidence of adverse reactions in the two groups during treatment

ik g ke RO OEZIT BROAR

X e 2R 78 4 2 3 8
=S| 78 2 3 2 4

BAE AR A AERATIR A S R s, BB
GRS, AT TR IR, DS AR T
iRk, WAL R RS, 2%, R ANE
Wiy, B AR h ek s WAt i A 2 51O L2 R 8 B
B, SRR PO A BLL LR EE I, |
b2 R O WL, FLIR R T 58 5 4 B 40 e b A e
PRI %A . JEnTHUR IR IRER IS &Y, nlaE i
TIARBE Y Ca™ MG INAR MRS K (08B e, AR Kk sh
i - ML 837 e R i, AT s 0 o R Bl ko AR G H
g (RIS AT MR BT . T AR B

WFFE R, PCI AP R S 4Bl S BRI B ke 2 00 37 % 2
S PERENT 2, SRR R BT A AR S . A
WM gE R Bon, WAL RE CTFC, JoE MU ML & A R K
FXREAL, $278 2 7T MR A) A B0 O 80 A PCLJE DAL
SETUIRBL, S HrIE N AT g . e TR BE BT P LAY 1
TR, P ok B/hailk, ERER IR, B sz
PEFR KU S It THE O ILAI I ATP R N4 A% 4 % 75
B, WEH LUK, JF B B I TS N
TR IEG A, DT P AR G 2 30 s 4% I 37 A0 A 5% L
B AR R D R bR &, AT ARRE B 800 . CK-MB
FrE LT 0L . DIETFA L ST S A IR i
AWFFELER R, MBI PCLJG 24 h ¢TIl T X4,
P PCLJG 24 h CK-MB [ G452 25, Sikes' "
FFE s FMl— 8, $8% e AT HUR AT A ROs 580 400 o PCT
Ja O

PCI A 3 J I A5 P B A A 005 . 375 2 Jm i ol 3R e v 4
SR, B A D e S A5 MR . FMD 2 PG 45 EF sk Tk
M MAEbR Y, NO BT KM E . AP as R R,
WMELLH B PCLJE 1 H CRP, TNF-o {KFXHEZH, FMD,
NO 5 FXBELL, $7m Je il # /R e A BBz O 200 i PCl
JEHMEI I, MO N AP I B, B MBI, 5 e bt
RITEESRARRL; BT AR FAMLHI T e JE v Hb /R 38 i 3
OZR R MR E (APN ) ZK - T840 A B 4 i — 464k
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AAH (eNOS) HhPE, TG NO By G; (] ok o/ i
N BB S oI B B C RS (hs=CRP) , JETT A
CRP, WEERB KRN AWFFEAS R s, PCLE 14
HWEELRFE LVEF @& T R4, iz 3 P B S (] K 7
XTHEAL, PCILJA 3 d ST Belm RIRARAR AL TXHIRAL, e nT
IR WA RO D B0 R PCLJE D IIRE, FEAR ST B K&
ERRERE, [T s UL i AR SR, AT A K3z 3 T4
B ASURLETS
ES TSR SIS TAINNIPUE -S40 £ )7 Sy €Y O N e
BT 6 A H SRR # MACE B2BURAERMLF X 4L, (A
PIZL BRI T IR R RN R A R 22 R a2, &
7 JE T /R AT A AR B0 R PCLA MACE 224 KU
ELARBE AR AN RSN R AR RS, IR AT RE 2 A JE T M /)
Pt R E D ILIRE, ARTIFEAE MACE A& AR 7
LE LRI, JERT /R AT AR miAT PCIAY.C S0 A I
PRIPRL, W A O WU AR O K S N BT SR T RE, Il
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RS A AU | 2 PR s (HABIES SRR A S/, A7 fE—
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