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HE . BH KRRk (IR ) BAEERERFS LP-PLA2, Hey #9850, ALK A ZRMEL
BEE, ik A RBIREYBTERRE (ERE 40%~70%, BLRZEHRaFEE>S (FFR) >08), @ik
HARIG M E R IMAEIRA 354 (IMR ) &, 24 IMR PAZECA R4 IMR B2 (<213 u) 2 IMR FH&54
(=213 u). HALFAM T FHLA—ATA . AR EIGAR, Sl E IR T B F Fo e 3 5 R & A8 K BRAG B A2
(LP-PLA2 ) A R A F A (Hey) 1A, 7 &34 5 IMR 695 R, 43R 63 4] B4 T IMR &, IMR 6. H
6.5~423u, PAL4 : 21.3u, H5EFLHILE, IMR F &40 HDL-C #= CFR Z&, o Hey feff#d4a 3 (P <0.05);
IMR {5 Hey, 4F#5% LDL-C(r=0263) 2EA% (P<0.05), 5 CFR, HDL-C £ fi#a% (P<0.05), 5 LP-
LPA2 KFRABEE (P >0.05); % B logistic BIASHAT 7, F#. Hey 2 IMR FF& 8 £ B Z (P <0.05),
HDL-C. CFR - IMR FF& #9647 B & (P <0.05), i O FFR>0.8 89 ERRIEFRE P, CPR THEA A
BRIAAE GG 547 5 QF e Hey 2 EIRMABIRIEFF6G EI& B £, CFR A HDL-C 2 ERMAIGR R B Z
@F#a93 K . HDL-C K-F 89 FE{&A Hey TR S5 BIMAG IR E A 69 m342, 8 IMR 17 &
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Correlational study between index of microcirculatory resistance
and coronary risk factors, homocysteine and lipoprotein
associated phospholipase*
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Abstract: Objective To investigate clinical application and risk factors of index of microcirculatory resistance
(IMR). Methods A total of 63 patients who were admitted into our hospital from August 2014 to April 2017
were involved in this study. All patients manifested with syndrome of myocardial ischemia but artery angiography
suggested intermediate coronary arterial lesions (stenosis between 40%-70%) and FFR > 0.8. IMR and CFR was
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measured in target coronary artery and all patients were divided into 2 groups based on IMR: normal group
in which patients had IMR < 21.3 u, and abnormal group in which patients had IMR > 21.3 u. The general
and clinical information as well as levels of LP-PLA2 and Hcy were recorded. Results IMR ranged from
6.5 to 42.3 U. Patients in abnormal group showed decreased levels of HDL-C and CFR while increased levels
of Hey and age when compared with those in normal group [(1.21 £ 0.33) mmol/L vs (1.51 + 0.33) mmol/L,
P <0.05; (2.20 £ 0.49) vs (2.71 £ 0.52), P <0.05; (17.33 £ 3.67) umol/L vs (14.74 + 4.50) pmol/L, P < 0.05;
(66.0 £ 9.67) yrs vs (58.0 = 8.05) yrs, P < 0.05]. IMR was positively related to Hey (= 0.510, P < 0.05), age
(r=0.376, P <0.05), and LDL-C (r = 0.263, P < 0.05) while negatively related to CFR (» =-0.520, P < 0.05)
and HDL-C (r = -0.559, P < 0.05). No obvious correlation between IMR and LP-PLA2, male history, history
of diabetes mellitus, smoking history, HbAlc, BMI, FBG, TC or TG was identified (P > 0.05). Multivariable
logistic regression analysis showed that age [OAR =1.090, (95% Cl: 1.012, 1.173), P = 0.023] and Hcy [OAR=
1.016, (95% C1 0.841, 1.228), P = 0.027] were independent risk factors of IMR. HDL-C [OAR =0.095, (95%
Cl: 0.015, 0.614), P = 0.013] and CFR [OAR =0.201, (95% Cl: 0.048, 0.848), P = 0.029] were independent
protective factors of IMR. Conclusion CFR may be an indicator of coronary microcirculation dysfunction

when FFR > 0.8; Hcy and age are independent risk factors while HDL-C levels and CFR are independent

protective factors of coronary microcirculation dysfunction.
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lipoprotein associated phospholipase A2
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(lipoprotein associated phospholipase A2, LP-PLA2 ) J&
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1.1

LT8R — AR B B A B 47 O WLt i 8 63 3] H:
H, PR 47 B, Lotk 16 1 5 AR 34 ~ 82 %, Py
(62.8+9.6) % ; i (i 21.3 u 23 A4 : IMR 1E
W4l (31 4], IMR<21.3 uw) F1 IMR FF /&5 41 (32 f,
IMR = 21.3 u ), 82w ki 5% 235 8 1k 0y - i
JE LR ANRIAE SRR R 3 S R A
(LAD. LCX., RCA) &% 40% ~ 70%, H.J 5 ik
M7 AE #5358 (fractional flow reserve, FFR ) >0.8. ff
BRARAE « ABERT 2O USSR 2 k55 B AS AR AR
o GRERKA AIRIT L Bt O SR R
RAysEmE, HAF. BOEEEs s AR 3 4 H Wi
ZAMBEFAR . B BRGSO AR A FE B
TRIEAE D ERG . OWUWR . ONERSHE . FEiics ) 5808
A D EINREA S (LE S E <40% ) FAets
FE CONE B ERZERIFBEE <12 mm ),

1.2 WRFAE

121 RalE& 63 Gl TE bk i iz 15
FHEAE AR EZSYIGIY 5 ~ 7 do AL3E « FER R DTAK
0.1 mg( 1% /d), EMAEE 75 mg (1% /d), P
118520 mg (1K /d), DVUIREFI A 10 mg (13K /d), TC
ERSAEIA B AZAARBH A R AR B, AR MATE B
PR L 5 I IR R AR e < 150 mmHg
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o5 28 %

i1 (LDL-C). ¥ifb 28 1 (HbAle ). Hey 2 LP-
PLA2 ¥,

123 FIREHAIMR &0 i AL SR 6 F
BTSSRIk 50 R 505
Bri|g, JE4E3Z FFR. WK LI i 45 ( coronary flow
reserve, CFR ) J IMR {Ell €. B CERINEE S
22 RETE B IR A K RIAE . R R R 22 iR
BE - RN gt 6 F A ikiE T R R A T T
FEEAL, BOES22 kol g 00 S48 5 | 8 T e
B SRS, JERIBROEREE . SR IE B AR
JE 75 2235 2 JR AL A8 A s 8 i v 22 /0 2/3 ik (BR
B FEHF T >5em), UL 140 pg/ (kg * min) AYHE
JEIR AN =W B 1T (adenosine triphosphate, ATP ) fiff
FEWKIM A BB R FEMARES, 7E ) 22 132
HUFFR A, XF FFR>0.8 (975, if— Ll & CFR 1
IMR, 284675 | 2 1) & Ik A PR <0.25 s T 3 ~ 5 ml
FIATIEIK 13K, H ) ARG RS A SR s
TR BRI SR B — SRR 2, YA K BA &
22 i (W ) - IR IR 2 0, 23l s BN —ARR
FEhgk, HAZ 3 WHUHAF L4 ] . PR ik
DL 140 g/ (kg » min ) PY3HEEAEANRTT (i ek ik i 453k
FEAFRMRE, RGP E R REIKNESS 3 ~ 5 ml

FUA TR, ReAR 5 A N B I R AR 5 B i
s, A RARERAE 3k, SRS kT
MCARZS T B2 (Pd) A2 & 5 IF ] (Tmn),
IMR=Pd x Tmn,

1.3 SitEH*

HOHE TR FH SPSS 19.0 G4, Bk
PPHC + bR (xxs) BRRATPOZECQ (P, Pry) IR,
PR ¢ A 00 BBk RS 46 5 T BCBORI LR (%) %
N, HEEH xRS 5 HHOR T IE SR AL R ] Pearson
B, 2R Spearman ¥ 5 52 R 2 1Y BT R
HH logistic [MIHEAY, FLIKZR Logistic [IIH3HrHh P <
0.20 iy E A Z N &K Logistic [BIIA3M 4. P <0.05 K
ZEFAGT R

2 #R

21 WA—RIGKERLE

INFERL 63 1] IMR il £, IMR JE[#:6.5 ~ 42.3u,
IMR ¥J{H (19.8 £8.9 ) u, 7% :21.3 u( 11.0,26.9 ) us
PALAF IS . HDL-C M Hey b5, 2R A2 X
(P<0.05), MiPER. [IEebkes . B . W 4
FIEH . HbAle, FBG, TC. TG K LDL-C [ #, %
SIS FE L (P>0.05). W& 1.

x1 WA—RIGKRFLHILE

IMR IEH4H (n=31) 58 +8.05 25/6 22 (70.9) 10 (32.3) 20 (64.5) 23.51+2.39 5.76 +0.47
IMR THmH (n=32) 66 +9.67 22/10 26 (81.3) 12 (37.5) 22 (68.8) 24.08 +1.92 5.95+0.64
t/x’ 18 3.487 1.176 0.469 0.190 0.127 1.054 1.061
P1E 0.001 0.278 0.346 0.663 0.727 0.296 0.187

IMR IE# 4] (n=31) 6.07 £ 1.39 494 +1.27 23.51+2.39 2.82+0.76 1.51+0.33 14.74 + 4.50
IMR JhE4 (n=32) 6.24 +1.37 513+145 24.08 +1.92 3.17+0.76 1.21+0.33 17.33 £3.67
t!x {H 0.477 0.526 0.589 1.813 -3.559 2.504
P 0.635 0.601 0.296 0.075 0.001 0.015

IMR IE#4H (n=31) 227.58 +30.63 56.42+5.13 3(9.7) 2.71£0.52 0.83+0.45 57.39+9.82
IMR FHiEdl (n=32) 23091 +39.72 55.25+3.54 7(21.9) 227 +0.49 0.82 +0.39 59.63 +9.17
1] x{H 0.372 -1.055 1.322 -3.439 -1.631 0.935
Py 0.711 0.295 0.191 0.001 0.108 0.353
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2.2

IMR 5 Hcy. LP-PLA2, CFR #Xx4 59
IMR 5 Hey 1A% (r=0.510, P=0.000), IMR
5 LP-PLA2 A G (r=0.148, P =0.127), IMR 5

50

Hey/ ( pmol/L)
E 1 IMR {5 Hey BB E

CFR 2 A% (r=-0.520, P=0.000). VLK 1~3.

2.3 IMR 58 EEKREZENEXES T
ZERLIR, IMR [ 52 IEAHSE, 5 LDL-C £

50

CFR/ (pg/ml )

B 3 IMR{&5 CFR HEEH S E

IEAHSE, IMR {H'5 HDL-C 554, IMR {55k,

) 2 L . WA . WM. BMIL HbAle, FBG. TC
or o BTG FoMINE, W 2.
of 0o Cop 24 IMR###SEE Logistic B35

. S8 ° ° DUAEIS . B0k, BTN . MRS . AR . BMI,

IMR/u
[\
(=]
1 1
o
o
o
®
Dilo
o
o

HbAlc. FBG. TC. TG. LDL-C. HDL-C. Hey. CFR

[e] (o]
10 U e, P e LP-PLA2 BRI, FRiH4 (4 2 MR T2
o | ! . . S, AT logistic [A53H7 P < 0.20 1948 it
150 200 250 300 AZ K logistic 7104087, 458 BR4FER . Hey &
LP-PLA2/ (ng/ml) IMR FHE G2, i HDL-C. CFR & IMR FHEi
2 IMR{ES LP-PLA2 % &S E BIEZE (P<0.05), WE3. 4.

*2 IMRESEOFEREZRHEXESH

r{H 0.376 -0.053 0.078 0.244 0.115 0.236 0.069 0.028 0.002 -0.035 0.263 -0.559
PE

0.002 0.678 0.545 0.054 0.369 0.062 0.589 0.827 0.985 0.788 0.037 0.000

%3 HEZE Logistic BFASHTESE

J 0.639 0.593 1.158 0.282 1.894 0.592 6.060
AR 0.106 0.036 8.759 0.003' 1.112 1.037 1.193
Ut 0.191 0.535 0.127 0.722 1210 0.424 3.454
R 0.231 0.530 0.190 0.663 1.260 0.446 3.561
bk 1.809 0.710 6.497 0.231 2.105 1.519 4.540
IR HEEL 0.126 0.120 1111 0.292 1.135 0.897 1.435
TG 0.118 0.199 0.352 0.553 1.125 0.762 1.662
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TC 0.102 0.192 0.281
FBG 0.090 0.186 0.233
LDL-C 0.623 0.357 3.048
HDL-C -2.686 0.876 9.393
HbAlc 0.472 0.445 1.122
LP-PLA2 0.003 0.007 0.142
Hey 0.155 0.066 5.460
CFR -1.873 0.648 8.365

0.596 1.107 0.760 1.612
0.629 1.094 0.760 1.574
0.081 1.865 0.926 3.755
0.002 0.068 0.012 0.380
0.125 1.603 0.670 3.838
0.706 1.003 0.989 1.017
0.019 1.168 1.025 1.331
0.004 0.154 0.043 0.547

%4 ZEZE Logistic BAS 5

AE 0.086 0.038 5.173 0.023 1.090 1.012 1.173
HDL-C -2.359 0.955 6.106 0.013 0.095 0.015 0.614
Hey 0.016 0.871 5.433 0.027 1.016 0.841 1.228
CFR -1.603 0.734 4772 0.029 0.201 0.048 0.848
o 1.801 3.485 0.267 0.650

3 it T, HE KRB ARSI A G, 2R LP-PLA2

TN A8 2RO R T, ek
INSIRKAVINSIK IG5 RG AN (50) ThRESE 8 Ik o5 1tk
M 0 | 1= TR O )7 2 o ] N N 0 e
RN, SANREZE IMR 5 CFR S 0ME, Bl
CFR TESE DK AR BR I M A 28 (FFR>0.8) 5L T,
AVERPP AR k2 —, G535 ESMEOCHSE
—H(, CFR g TEEIK R GR mfE & (AL OFME
M FGERKAGER RS ). LR ™ EIE o2 115
T, CFR<2 YA AEAE L UG PR AT ™ H CFR 2
BFOR MR N 128 SO R A (s, BRI AT
O WURAEPRBE AT B JH . LP-PLA2 BB AR
RESNE . BB AE KR B 4F, ABSh k20
FIEF A IR S 3, DI S ) 1 A5 ) 3o A
5 IKONOMIDIS 145 ™ % 8 Lp—PLA2 ¥ Ji T}
105 N R D RE IR, el K I T A ek R s ok
BEIMAF SO AN RES IR, (AW R A B3
LP-PLA2 5 IMR JToAHI G, s i TARF 98 B 50K
KRR R I E A, W — 43 HT IMR TH s 241 2R

A RETFANBR N R DK G PR E O, I 4F R [A] > e 24
TR KT AN T DR I — a2
AWF5E KB IMR {55 Hey SN, %€ Hey
XF e DK G A A LA LA AAYER, Hey @i B &
A B E AR YA H,0,, XY RT A4S R A
B Mgt Ak, 05N B2 DiRe, [ A A o B 4
ML LI R AR 220, AR B Al 4ot A4k
WIAF DT X P Bz A B0 TR ARG R, S Ie] PN S 00 T 4
A B FEPTRE 1 " Hey AR AR o A2 B 16 v
BB A W T S2E PN R 20 B S 35H: DNA XU 45+ Tl
I, Wl DNA G %" Hey 28 n] 3§ i i 45 7 ¥ L 4n
LA DNA G, (AL T-#5 R 0 F- 1 LA TT 4G 22
o35E, SLEEETHAE A REINE, EFKIIRedE D2,
Hey H BRI LIG EARES FE R A AR e, s —
AL (NO) AR, IMHIATS RS, 47
ARDIREINES " 5 R LA R A GO, AR
PR AMMI R, R SN R AR JH TR T ™ 5 Hey nIEk
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WEM 1 AN FE 8 T kB UM T4,
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KGR, 4RSS IMR 2 FAH, HDL-C
5 IMR H 2 A, 42 Logistic 1119 43 #7175
RIS F Hey & IMR FH 9 fEf A %, HDL-C 7K
Tt R AE A T REA S G R SR B 4R
W, SR KA B 1 FR IR D RE AT REA T TR
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