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(HZE] a8 & BRIEER KIS i3 (coronary slow flow, CSF) 3G il PR &5 K 28 5 S8 AE S N AE L A& L3 Hh ¥ vl g AR
M. # & R ARCIE WL UL PE I 42 78 97 (thrombolysis in myocardial infarction, TIMID) Iifi JR i 56 Ifi 37 Wi 5% ( corrected TIMI
frame count, CTFC) ¥ # 5e IR gl bk ML i 18 . A EFR BE 2016 4F 1 H = 2016 4 12 H £ 47 56 4R 3l Ik 1& # (coronary
angiography, CAG)IfUESE CSF (183 96 2 CSF 41, Ak [FI1T CAG UESE ML i 56 42 1E % 1Y f8 35 106 4515 3F 12 1fi ¥ (non-
CSF, NCSE)4H. AP 38 B R L AR A e AR MR DG AT PR~ CRLH &1 J ok afin. A e bR 20 Jk i) 22 ) #) 22 5 SRE R
ALFE : 40 it 4y & -6 (interleukin-6, IL-6) . #4f C Sz b i 4 Chypersensitive C reactive protein, hsCRP) . 3 Jii 4 J& & [ -9
(matrix metalloproteinase-9, MMP-9), [Ri}HEFT RN R M Z & Logistic [MJA43H7, 4341 CSF G5 R & M H 5 RE [ 1Y
Pt 4 R CSF ARk =432 1) CTFC {635 183 =+ NCSF 4] (A f& 3 :32. 343, 7 ws 17. 82, 1; Al . 34. 5£3. 9
vs 23. 12, 8 475 RSNk : 34. 94, 3 ws 21, 43, 2, P ¥<C0. 01) , ARSIk Ay CSF s L0372 Bk (83. 3%) . A%
IyHr 2 BR . CSF 20 BB S e 45 W PRS HL 191 R IR & SR sl ik afi. 116 hsCRP., A1 JR bk i, S e 4R sl bk 1. MMIP-9 ) W8 2 785 F
NCSF 41 (P<<0. 05 5% 0. 01) . Logistic [l 5747 & 3 : 468 (OR=1. 313, 952 CI 1. 026 ~1. 654, P=0. 034) , % IR
(OR=1. 604, 95%CI 1. 198~2. 466, P=0. 006) , /R EZAKIF-(OR=1. 036, 95%CI 1. 006~ 1. 102, P=0. 027) . 4} J& ¥} ik ifi
MMP-9(OR=2. 279, 95%CI 1. 478~4.,022, P=0. 004) .52 25k 30 ik . MMP-9(OR=3. 145, 95%CI 2. 011~5. 023, P=
0.000) &K A: CSF b7 far R 2 . 48 AR BHE 0 WEPR I R B2 S CSE & A: (M7 falbsr [R5 5 55 4 B SRAE S i AH L » 32 B9
JokJRI S 9 RE S % 5 CSF BRI 5 S AEF F MMP-9 £ CSF (g B AL Bl 7 v R FE B .
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Risk factors of coronary slow flow and its correlation with inflammatory response based on single clinical

center in China

YAN Jian-hua, SUN Ying-gang, CHEN Man-tian, TANG Yong, MENG Shu, ZHANG Ya-chen, ZHANG Yan"
Department of Cardiology, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China

[ Abstract | Objective: To explore the risk factors of coronary slow flow (CSF) and the role of inflammatory response
on its pathogenesis. Methods: The CSF was evaluated by corrected thrombolysis in myocardial infarction (TIMI) frame count
(CTFC). Totally 96 cases with CSF (CSF group) and 106 cases with normal flow (NCSF group) were selected from patients
undergoing coronary angiography (CAG) in our hospital from January 2016 to December 2016. Single and multi-variable
logistic regression analysis was used to assess the relationship between CSF and clinical characteristics, baseline biochemistry
and related inflammation factors (both in peripheral venous blood and in coronary arterial blood) including interleukin-6 (11.-6),
hypersensitive C reactive protein (hsCRP) and matrix metalloproteinase-9 (MMP-9). Results; The CTFC values of three
branches of coronary arteria in CSF group were all significantly higher than those in control group (left anterior descending:
32.343.7 vs 17. 8%2. 1, left circumflex branch: 34.543. 9 vs 23. 1£2. 8, right coronary artery: 34. 9+4. 3 vs 21. 4+3. 2,
all P<C0.01). The most common coronary artery involved by CSF was right coronary artery (83. 3%). Single factor analysis
found that the body mass index. diabetes ratio, uric acid, 1I.-6, hsCRP in coronary arterial blood, MMP-9 in both peripheral
venous and coronary arterial blood in CSF group were significantly higher than those in NCSF group (P<C0. 05 or 0. 01).
Logistic regression analysis found that body mass index (OR=1. 313, 95%CI 1. 026-1. 654, P=0. 034), diabetes (OR=
1. 604, 95%CI 1. 198-2. 466, P=0. 006), uric acid (OR=1. 036, 95%CI 1. 006-1. 102, P=0. 027), MMP-9 in peripheral
venous blood (OR=2. 279, 95%CI 1. 478-4. 022, P=0. 004) , MMP-9 in involved coronary arterial blood (OR=3. 145, 95%
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CI 2. 011-5. 023, P=0.000) were independent risk factors of CSF. Conclusions: Body mass index, diabetes, and uric acid are

independent risk factors of CSF. Compared with the systemic inflammatory response, local inflammatory response of the

involved coronary arteries is more relevant to CSF. MMP-9 plays an important role in the pathogenesis of CSF.
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AR B K8 L7 (coronary slow flow, CSF) I
%2 48 7 AR 3h Bk & 5% (coronary angiography,
CAG) BR e ik T W] W pe 78 . L TCAH Bl kR 28 . 3™
ik AL AL R FE #2816 YT (thrombolysis
in myocardial infarction, TIMD Il AR5 I 17 53 F%
AREIRF] 3 O WLk Z A BUM R HE T, T 1972 4
B Tambe 55 p7 K BLIFHRGE" . AR, B &
CAG HIR M K e e IRG B W5 e O R
ANEREM, CSF IGKRFMEZEE, Al fE & ZFpls
M AS B A O B0 O R L S el ik
CRGESE o PR B A B E i A TEAE o

BRE SRV 250 L5520 1 R B B0 415
W25 T CSF WRERETT, 588 RIER
WEAR HE  CSF 487 Jmy 7 B 52 HE 5L 1 SR AE 52 oz A e
HFrE A HaE . B, AT i R BRI 1T CAG
(4 88 R ATRCIE 1 TIMI i it @K ( corrected
TIMI frame count, CTFC) ¥ 76 IR 2l Jik i i 15
Bl WAGIESE Ky CSE B . 4B CSE J& 24 1l R
FRAE S AR AR B » i 5 A0 J] O gk # R 7
Chg i P sl kO 28 9E ¥ a0 B4l i g K6
6>, & # C & & H
(hypersensitive C reactive protein, hsCRP) . 3 Jfit
4> J& 78 H -9 (matrix metalloproteinase-9, MMP-
D HYIK- o S Bk £ 5 0E PR -5 CSE 52 2R L4 14 AH
Ktk s BR1F CSF WEE ) K pIL ]

1 #AREFE

L1 #AFEstf AEIRR: 2016 4 1 A & 2016 4F
12 A1 CAG 85 AR CTFC ik 747 &
CSF 2 WibrifE i) /% 96 #il, [FH CAG 45 R 5% 4
B AT REZL 106 (], HEBRARAE : T A A
VERBE BIBRANE A (3 AN H D Bl Ik sl ik il 4 1 2
IO IUAEBE , St 9 A (0 R E P L 25 45 41 41
PRI S O WL RIS 55 R 3 M2 CAG 4 7R e ik
JEAE Yk 2 R R M EHL R RO LR

1.2 CSF & H 27 kB ArE AEBEHZEE
Jikig 4% % Judkins %47 CAG. >R Gibson 3£
T CTFCAE R EERLIE S 30 Wii/s, CTFC )

( interleukin-6,

coronary slow flow; corrected TIMI frame count; risk factors; inflammatory factors; matrix

1T Ay ) 2 = 3 5% 7] 56 4 B T 56 4 e 28 ek IR 3 ik
R I B I M 2] 0 R ) A g DL 38 3 5 R i
RIS 3l s e 1 WA « 3 52 70 1A A 80 0 7 3
A AR AR S bR 10 AL S T 4R B 5 B TSI SR
WA OF A SR BEA A 4y S8 2 W) . T
HTFE S (LAD) F 1] i 52 (LCXO 6 B Rif A& 2 A
FISKAL A5 TR 3 ik (RCAD e BUZE BT &Hn sk £z
TR S A B T R S TR SR LA 1. 7,

CSF & SCHZEA 13200 E % TIMI i i i
BOR B IE 5 56 R 2h bk i 300 2K 5 2 AN AR o 22 40, B
LAD ] CTFC 1E# {8 (36. 2+2. 6) i, K 1EJ5 N
(21. 1-£ 1. 5)Wi; LCX |y CTEC IE#{H R (22. 244, 1
i, RCA 1 CTEC 1E % {E 4 (20. 443, 0) s H A,
FEPRATARY CSF B4 5w SRy KT 45 148 1E 7
il 2 AhRiEZES . AERY) 96 fi] CSF i AR 1
SCMAE W ML R s A . th 2 HEAEEE
AR OB A BT CTFC 4552 17
PIEAE N5 SR sh ik i 37 i 2647 0 X
13 MERARZNE 7k AEEET CAG R
A 1 d RoRAE 25 IR bkl . RS I) o 5 B L
TIRe A IR M (FPG) L B (TC) AR R 2
IR [ s (LDL-C) | /55 % B2 Aig 28 11 I & st (HDL-
O =B H M (TG L JRIR (UA) F % 4iE [ F (1L-6
hsCRP.MMP-9), CAG 4 K A o % 4 5 Ik 3 fik
M. WP, N 6 F MR SEESL Y
R ek k0 i g Ak SRR L. A0 R K ot A
FgeE ik 20 ok i A w4 5E B (11-6 . hsCRP, MMP-
9) 492 FH AR B G 28 W 2 CELISAD i . el O IRk
R AR TEAF RN GG PR ERE L AR AL 48 A B A E IR+
BAR AL 5T, Excel B8 % BUERAJG BUZ X
1.4 %t am R SPSS 19. 0 G it # i, it
WPORL s FoR THEORORE DU BO R A3 Bk
o HRZESTRA ¢ K5 GE & FORMT & IEA 4
i) \Mann-Whitney U £ 35 G 1 58RMF 5 28 3
A IR LBCR A o R B 2 R ik
Logistic [8] 5 3 By B A 55 . 5 35 7K #E (o) R
0. 05,
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2.1 CSF &H%hies BN CSFHRESXFHE
JEE DK A S RTAEAE NS I I 1B 0 foe o DL I 52 BRI AE
i RCA(83. 3%, Hik iy LAD(65. 5%) . LCX A%
BMK(53.1%), CSF BRE AR L Z R ML Z R
B =3[Rl 37 22 3 Pl siali LAD 32 8 /4 10. 4%,
Pl 1LCX 52 R i 2. 1%, #adli RCA 52 i 31. 3%,
LAD,LCX,RCA =3Z[a]m}sZ 25 45. 8% (% 1.,

R1 CSFREBRIKZRIFNR

n(%), N=96
Z R ME A7 R Bz R
LAD 10(10. 4) 63(65. 6)
LCX 2(2.1) 51(53. 1)
RCA 30(31.3) 80(83. 3)
LAD+ LCX 4(4.2)
LAD+ RCA 5(5.2)
LCX+RCA 1(1..0)
LAD+ LCX + RCA 44(45.8)

LAD: Riff# 3 s LCX: a1 37 RCA 45 e AR B ik

2.2 CSF.NCSF 28 % % CTFC i85k % CAG
gEHL(F 2) B R . CSF 41 f % CTFC i & T NCSF
4, =R E S L (P<<0.001),

2.3 CSF.NCSF 48 %06 R ALy abe 2
H (3 3) KM . 5 NCSF 4 A kb . CSF 4 & 4%
IR (DS o RTINS A L s S I
LR O RE TS A T RS E B X . CSF
B IR FUHE B (BMD R & AR R B EE T
NCSF 24 (P<<0. 05 8% 0. 01) ; 9 2H B 3% A= {b 35 5
FRIRER A1 25 5 TGt 127 0 L
x2 Pﬁéﬁ%%cmﬁﬂ@tbiﬁ

M
ZEMmE NCSF 41 (n=106) CSF 41 (n=96)
LAD 17.8+£2. 1 32.3+£3.7%*
LCX 23.1£2.8 34,5+£3.9%~
RCA 21.4+£3.2 34,9+£4, 3%

CTFC. #IEf TIMI Ifi %, * * P<<0. 0015 NCSF 414t

2.4 CSF.NCSF 4% % X B/ FK-Fagrde 45
KGR DFRY 5 NCSF HAHLE , CSF 4 ATk 1
IL-6 \hsCRP /K- 22 57 TG G 112 3 35 1M1 A v e Ik
ki IL-6, hsCRP JK - 2 2% J} 7 (P <<0. 05 2}
0.01), CSE ZH i 2 A Aij i ik I A rb 5e R 3l ik ifi
MMP-9 7K 2B i 5 T NCSF 4. 2% 5 A G2
B (P<<0.05 88 0.01), CSF NSRBI
SRR Bk 1L TL-6 . hsCRP . MMP-9 7K 5F- & F 41 Ja i
Jok i s 22 Sl Ge it L (P<<0. 05 5% 0. 01),

R3 RARERAERSHELLER

# NCSF 41 (n=106) CSF 41 (n=96) geit it P1{H
R CH) 66.7£9.9 67.4%10.8 -0.726 0. 499
B (%) 64(60. 4) 60(62.5) 0. 096 0.757
W 226D 70€66. 0) 72(75.0) 1. 938 0. 170
B (kg + m™2) 22.8%1.6 26.9£3.2 -2.218 0.023
BRI L 2 (%0) 32(30.2) 56(58. 3) 16. 231 0. 000
LR 52 n(%0) 85(80. 2) 79(82. 3) 0. 146 0.703
SECIRFIE L n(20) 27(25.5) 29(30. 2) 0.564 0. 453
A H 5 (90) 11(10. 4) 13(13.5) 0. 482 0. 488
OF f/min~! 68.4%10.5 70.1£11.8 -0.762 0. 245
25 W M B% e/ (mmol « L™1) 5.15%2,25 5.55%2.20 -1.178 0.241
BRI LT 26 1 (0 6.39%1.46 6.54+1.17 0. 660 0.510
% B e A [E B o/ (mmol « L™1) 2.53+0.81 2.85% 1. 12 = 0. 890 0. 375
=BEH A ep/(mmol « L1) 1.73£0.90 2.01£0.85 -1.969 0. 052
150 %% B N8 B IR B e/ (mmol » L™ 1) 1.26%0. 38 1.02£0.23 -0.812 0.418
JRER cp/(pmol « 1) 319.7496.3 388.3+116.2 -2.863 0. 007
BN 2/(U L7 28. 74 14,56 32.62%5.33 -1.108 0.242
WUBF e/ (umol « L°1) 81.4+26.7 88.71%49. 2 -1.626 0.103
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x4 MABRERERFRKFHELE

NCSF 41 (n=106)

RAIEN T

CSF 4 (n=96)

SRR AL JEEAR Bkt SR JEEAR Bk 1t
1L-6 pn/(pg » mL~ 1) 4.55+3.11 4.38+3.35 5.86+4. 12 8.53+11.85"4
hsCRP pp/ (mg+ L™D 7.56+9. 87 7.94%8.33 9.22+7.56 13.83£11. 6474
MMP-9 o5/ (pg * mL~") 165.6+57.3 172.6£41.6 230.6+77. 3" 286.8+92, 1+ 4

* P<C0.05 5 NCSF i t; 2 P<C0. 05 54MNAF#KMLAH H

2.5 CSF & mBFEa# LA T CSF HEA, DL
AR A3 AT P<<0. 2 I PRAFAE A ST 550 R
A R PRI =19 i UL B2 &1 o # Jk R et fik
RIEHF7KF (MMP-9 . 1L-6 . hsCRP) 3y [ 25 4, T4
BB R R Y e, AT Logistic [B1H 53 H.
S50 (GR ORI AR TS ECWE IR  IRIR . MMP-9 (Fh
JElFE kAN Sz 23RO R CSF ST R F % .
&S5 CSF#MmEZ%SEE Logistic 35 #f

fEREE " HEH(OR) 95 % A5 X [i1] (CD P fif
NGRS 1. 313 1. 026~ 1. 654 0. 034
Wi PR 1. 604 1. 198~~2. 466 0. 006
PRIR 1. 036 1. 006~1. 102 0. 027
MMP-9 (k) 2.279 1. 478~4. 022 0. 004
MMP-9 Gifiik) 3. 145 2.011~5.023 0..000

SR R R L B WA AR R =24 kg/m? A 1. Rk
O3 BEIRIIT LN 1,450 05 MLIR R B =416 mmol/ L. g =>357
mmol/L K 1,434 0; MMP-9 ZH 3 43732 (0.1.2)

RIS & I

ABSE LI CSF B35 AT S [l =2 A5 e R 3
I AT AFAE B MR NG . 17 L, CSE 0] {28 K B S 5k
ik o T [l 8 0 =S ek . = EE RSk
CSF e 8 AR ah ik » 55 1 N H Ao 25 R 2
ol HIEHE AR AREh K2 & T AR sk
P HIAT TR BN K L AR, 78 ik 38 - 1 17 0
T MRS SRR, JHL L 9 AR X R . ARG
L LR R & B CSF B IR RS B R IR B IR
s S L34 B = T NCSF 4H(P<<0. 05), #E—4
ZHZE Logistic [ 943 #7 & B FT 45 5005 FR 9 R
/K44 CSF B IS a2

CSF & 9% WL il & 2%, H H 5 5 A 4 1.
Hawkins SR 58 48 H . P9 D) 58 35 6L B il 5 9w
AR RESE G CSF &k et N . Yilmaz 450
N ZE A AE 2 CSF 7 fE i N & . ARBFSE
SRR (RS AR BT ) B IR 5 CSF 1 & 4E
M7 ARG L LB AT RE S A JRE B RO 5 R Bl bk

T A A8 K N T RE R AL B DI C, 35 5 T
RN A S H TR eah B OB PRI S 2k
P14 e JRE 5% 2RI T 8 0 U 1 2 A X K BT
[ R G 2 R G, BN Bk E T K&IL
AT e 5 2 SR 1S TN 35 & I 45 PN EE R v R B i
PEIME I, P R U R AR . ARFIE &
IR K A& CSF & A kST fa 16 R 2R PR R 38
1o SR O 3T B P B T RE A4 444 /) A e o A
AR AR HERAE B 2 ik i 45 RE . [ IR B R 2
AR B 2SS 5 R AE BN HE— 25 50 P
Y. M S B CSF 1 & A, Bk 1E 2 B0t
gy IR WA | I B S IR %% B A A P [
(T 15 v 2 S A P IH B W T ) e CSF &
A f ST G B TR 2K L B AS BIF 5T R REAS B 2 A 1 45
Ho RIBWMAS CSE [y AH M T BB R P78 F i A
T FEE W 2 A58 2 T K, F 4 £ 3 R A AE R B
K O 1 L B A2 S5 4™ 5 55 55 T A E Y
JEANRE A& B 0 R O I A . T 5 i g K -
L5 CSF (A E W] B85 98 A W98 1Y R WEAE FH 245
S (28 CSF B IR AT TRBEIR 2D A K,
HAE R WAE R CSE 53—~ AT BE Y A AL, o
AR A S AR R A RAERN 178
CSF kA ryfEM .. JuHJE CSF 32 R5d ik Jm i« 1
S ARRE R K- 55 A0 JE R KRR L Al A
A, DIEA PRl CSF 835 40 bk i
H IL-61 F0 hsCRP K- i 2 T i . A5 3
FR R M B CSF 41 B35 SR Fr ik i MMP-9 7K
FA¢ NCSF 0 s 2R A gt 2 5B L (P<
0.05), 1M 41 i & A ik il TL-6 . hsCRP 7K -
ZSRIGH 2 L. CSF B H 2 2o bk i % a8 N
T (1L-6 . hsCRP, MMP-9) /K - 1 i 2 &5 T NCSF
H, EFAHGHHE L (P<0. 05) , #F— L IFE T4
SE RN AT i8S 5 CSF 1 &, Rl Bs) R 156 B 5 ik s 340
“EAHE R RAE T K SRR AL S CSF &4
(R RISV . 116 AT 368 2k 34 98 2 i 440 M % PN Bz 4
JiL, 300 TNF-ohsCRP 2558 5E R 1 il 235 » il 1L 45
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DAL R (83 R AR (ROS) 2E i3 22, 480 A i BE Ik 4R
PRI 5 2 AL A5 PN B 540 5 483 405 1) I 4 P B ST
fdf TNF-a,hsCRP B n, e i 1L-6 (1R
BT, AT 5 4R A L 38K 9 E SN TE AR PN 1 T
PEIR ARABISE T Logistic [H1IH 4087 &3, 3
Fift 45 B 7 HP (L MMP-9 (A J& &8 ik 5 k) A& CSE
AR fER R R . MMP & — S5 B RIS 1
ST R K R i %, MMP-9 = 35 1 48 i 40 i 4
WA, MIMIP-9 AT & fige 41 i /1356 5 o IR 3 S, i 2R
PRGN E — 252 0 B E R Z R A ZUp R B
MMP-9 A1, J2: [ fiff 101 55 500 1 25 1A A9 32 B2l DA i
I RIS . IR K IO U AT R
ARARIMAE Y MMP-9 7K T e R Ik 52 s sl ik
JE4E 1 MMP-9 REAR 4T s s 22 1457 =) 358 1 98 R 1%
B, AR AE R B CSF 41 8% 9 A8 5 ik R 3
MMP-9 & 2 = FAMEEK . i MMP-9 RTREFE k2
HERIEN S S CSF i &4 (H LR HL A Rk —
R

25 LTI A SRS B W RS L PR IR A& CSF i 7
SEFERE PR s 5 4 B ROE FWAH L - 82 FR KR 8 4%
JiE S W 55 CSE B fiIAHSE s E P MMP-9 7£ CSF 1ty
A R R AR . BAREET CSF &
BT 9 A B 165 DK 4 TE 48— 93897 Jr 58 - (AT LA
PR A IE— 2L fE R 2R, Al R o o L R R R T
BB bR 25 T Bk i /b CSF 1Y % 2 . FAIR CSE (13t
J&. BeAh.AE CSF B Wi AGYT L I [m) 25 pE ek
S5 PN 2 240 LTI R AR 1] A S PR T
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