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HE: AR CIEELEEHaLp(@IR2ELRMNEERKER, mR3NKBMARIHR (coronary slow
flow phenomenon, CSFP)&— N ELFAEM MEEXNR, BRIHEZFAXRRMAEE. HERNEE
BFFELp(a)FICSFPZ A (IR R . FiE: EEIREE20194E7 A ~20224E7 A FEE IR SN Bk Tk B2 R 3N
FKIER AT R ILCSFP 1) B4 1206{E R CSFPAL, FENLIEE 12065 bk ML IE % B34 fEWNon-CSFP4AL.
BRABRERKRERNRARERERERIR. £i8: Lp(@ECSFPHMXKER, HIRFEHEY KNS
BRI, Lp(a)wl AT CSFPRI R AR ERERE .
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RSN IR B MBS, CSFPAEE Ha Lp(a)

Relationship between Lipoprotein a and
Coronary Slow Flow Phenomenon

Liang Gao?*, Qi Shaol, Youzhi Wang?, Lei Yin2#

'Qingdao University, Qingdao Shandong
*The Affiliated Hospital of Qingdao University, Qingdao Shandong

Received: Jan. 14th, 2023; accepted: Feb. 8‘h, 2023; published: Feb. 15th, 2023

Abstract

Objective: Many studies have confirmed that lipoprotein a is an important risk factor of coronary
heart disease, and coronary slow flow phenomenon (CSFP) is a real angiography phenomenon. At
present, the relationship between the two remains unclear. Therefore, we aim to study the rela-
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tionship between Lp(a) and CSFP. Methods: A total of 120 patients with CSFP detected by coronary
angiography in our hospital from July 2019 to July 2022 due to suspected coronary artery disease
were selected as the CSFP group, and 120 patients with normal coronary blood flow were ran-
domly selected as the Non-CSFP group. The clinical data and related laboratory test indexes were
compared between the two groups. Conclusion: Lp(a) is an independent risk factor for CSFP, and
its concentration increases with the number of involved vessels. Lp(a) can predict the occurrence
and severity of CSFP.
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1. 518

SELIR 2 k18 L7 B0 % (coronary slow flow phenomenon, CSFP)J& — /N B SEAE7E ML s se I 4 [1], &
PN W] B S5O SRR, 1T ek Fok i 5 0 et bR 2 ik L 6 T A R R A, i I YA 9
18 o AR ARSI NTF ARG 2, CSFP A Hi ZetAH R34, A2 & CSFP (1 80 %8 1%~7% [2]
RUEF AR WU IR BBk T e ks . SN, KIE S5 CSFP AH2[3] [4] [5], 12 H A HLaa L i
AERE, ARZHEFINN CSFP A2 iR BN K FE A Ak 1) S AR B [6]

Lp(a) [7]/2 B B IR A 1 (LDL)REASORL 5 205 2 11 a [Apo(a)[FEAN IE M U R 43, H LDL #6143
S E ] P R e = TR A R P H O R i R AR e . AR A 1 r TR EE 1(B) [Apo(B)ELZETE A
HeE R, A P R E . Lp(a) LA s G BEEALALH], 2R LDL BB
BN KSR AR REAAT FH R Apo(a) s 21 V2 i S5 IS (1 400 1) BT 62 21 R A I AR T2 L] - Paul Welsh [8]55 A @i i
FLIEE AR YERAT 41 RIS Lp(a)5 et O ARG ME, IAA Lp(a) s vl Fidl O i 3750 « {2 Lp(a)
5 CSFP (R A MAE R, WATHEAEHTE Lp(a) 5 CSFP Z IR & .

2. Bk
2.1. HRMER

[l 8 2019 45 7 H~2022 4E 7 H IR T3 5 KM B R BT M NI, k&
CSFP iz WrkrHE i B35 120 149 N CSFP 2H, [R]#A7e fikid 52 16 % 1 120 451 8235 49\ Non-CSFP 4H. FiF &
FAT T k3 A 2 T 4R 25 2 el ko B A A A R .

2.2. HERRFRE

e 80 % BEAE L URESE , BEAE iz St s L Jel RSN BKY™ FR 28 L S RO « oL
Y e 5/ SN 9D WY 11 I A R 7R e R S I = 0 B = = I S R LS G R S T W s N
JELIAER IS XLV AN B L DA K3t = 3 Ak T i g Jo A 2K 245420 o

2.3. BRERIRE
H ®7 CSFP 11372 7 K F Judkins TR S i wiAR S KGE RS KM 52 W, HAZWibruE[9]: —. ToAEFE
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F1C =

oA TR B BRI (RAE AR (ML B A5 R < 40%). —. o 45 3E B SRR, TIMI I 2 24 (R1 2
>3 YOO BNJEIRIE S A e e A i L) . = B /D — AN O AL Az v S R IR o DU HERR st ik
18 M B SR R, B4 AR R R T BRI R SRSk 2E | TR BIIKY 7 « 455 SRR Wi 71
B G R A B AR T E PO & Z s 515 .

24. ImPRFRHES

IR ZERMO G : Elb(age), TE(sex), WRHH S (History of smoking), % 5 (History of drinking), 14
HIGE(BMI), & IMLE(Hypertension). ## R 7% 5 (Diabetes mellitus), == B (Fasting glucose), Hih=
BE(TG), KH[EELTC), #fEHEE AL [Apo(a-1)], Apo(B), =i /& a4 H AR B (HDL-C), %% % fgH
1 AH[E B2 (LDL-C), Lp(a).

25. GitER*E

NH SPSS 26.0 B AT Gt b, LT R TORER A Shapiro-Wilks 77 & AT IEAS RS, fF6 1E
BOAESAT BB + bR (X £ 5) &, WAL AR R U 56 s JF 150 A KA FT M (Pas,
Py, IR A7 B ELBER ] Mann-Whitney U #5670 R 40 b, AR ELE T X A6 06 . #a
Kz ZHFESHTKH 0 Logistic IR, 23K TA/ERHIE (receiver operating characteristic, ROC)Hi
PO Lp(a)iFEXT CSFP 2. L p<0.05 NZERA G o
3. R
3.1 MABENELRSELLE

CSFP ZH 5 A7 AR S (i L5 T Non-CSFP 21, ZHIAI i 22 3 i i 2 7 L (p < 0.05); PiZL i
SFEEERS . PR BMIL WO S, A i O s AR R SR b, ZE RS L (p > 0.05).
TEW 1,

Table 1. Baseline data and clinical features of both groups
F 1. PLAE L BRI AIG R AFHE

Variables CSFP (n=120) Non-CSFP (n = 120) b value
Mean * SD/n (%) Mean + SD/n (%)
age, year 61.43 £8.73 58.24 £ 8.48 0.064
sex, n (%)
female 49 (40.8) 64 (53.3) 0.052
male 71 (59.2) 56 (46.7)

BMI, kg/m? 26.03+3.02 25.55+3.05 0.221
History of drinking, n (%) 26 (21.7) 11 (9.2) 0.007
History of smoking, n (%) 37 (30.8) 24 (20) 0.054

Hypertension, n (%) 58 (48.3) 56 (46.7) 0.796
Diabetes mellitus, n (%) 13 (10.8) 15 (12.5) 0.688

3.2. FLABIE{LIBHRELE:
CSFP 41 Lp(a). TG ¥ =T Non-CSFP 41, % 53 4t i1 & X (p < 0.05); Fasting glucose. TC.Apo(al)-
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%
Apo(B). HDL-C. LDL-C W#H [ Z s Lgiit 2= X (p > 0.05). W% 2.
Table 2. Laboratory test indicators of both groups
2. FOHSCIG R ISIEAR
CSFP (n =120) Non-CSFP (n = 120)
Variables P value
Mean = SD/n (%) Mean + SD/n (%)
Fasting glucose, mmol/L 5.29 (4.78~5.87) 5.25 (4.80~5.70) 0.480
TG, mmol/L 1.48 (1.02~2.10) 1.24 (0.87~1.67) 0.004
TC, mmol/L 4.34 (3.73~5.06) 4.14 (3.38~5.01) 0.241
Apo(al), g/L 1.36 (1.22~1.55) 1.40 (1.25~1.59) 0.674
Apo(B), g/L 0.86 (0.70~1.01) 0.77 (0.59~1.01) 0.028
HDL-C, mmol/L 1.25 (1.09~1.51) 1.30 (1.03~1.46) 0.850
LDL-C, mmol/L 2.44 (2.00~3.10) 2.38 (1.69~3.05) 0.319
Lp(a), mg/L 251.40 (141.70~456.50) 109.00 (73.50~183.50) 0.000

3.3.CSFP B HERRELR

CSFP £H &35 v 1M B 48 R AT % S (LAD)#E N 102 N, R A RBIIK(ROC)E N 76 N, R [AiE
F(LCX)E N 60 Ao ZBitiRI0 1 LmEMEE N 46 N, RiHRIE 2 L mHEE RN 30 A, RitRIE 3
YR EE N 44 N . CSFP B EHRILM F M A LAD (85%), H XN ROC (63.3%), [ LCX (50%);
K% RiHRIE 1 LM (38.3%). Lp(a)ikfZRti#E CSFP & B i 5 A= n s . VLK 1.
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Figure 1. Correlation between the number of vessels involved in CSFP

and the concentration of Lp(a)

[E 1. CsFP ZRMEHESIEER a KERMEXM

3.4. CSFP fgf&E ;a9 Logistic EYA53 4

Z [ # Logistic [FIH 7 #rHe7R, R av Bl =Egy CSFP 1faf K & (p < 0.05). AEEE 1 a fR 3t
1.529, 95%E{F[X [A][CI] 1.330~1.758, p <0.001, BPARER [ a ¥ FEAEIE N 50 A S 5T N B h CSFP i
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Fre A

RER AN 52.9%. TEWLE 3.

Table 3. Univariate and multivariate logistic regression analysis of risk factors for CSFP
2 3. CSFP MK E R BT EML TR logistic YIS

Variables Univariate regression analysis Multivariate regression analysis
Odds ratio (95% CI) p Value Odds ratio (95% Cl) p Value

age 1.067 (1.027~1.109) 0.201
History of drinking 2.741 (1.286~5.843) 0.229
History of smoking 1.783 (0.987~3.222) 0.055
Hypertension 1.069 (0.644~1.775) 0.769
Diabetes mellitus 0.850 (0.386~1.874) 0.688
BMI, kg/m? 1.054 (0.969~1.147) 0.220
TC, mmol/L 1.109 (0.882~1.393) 0.375

TG, mmol/L 1.470 (1.080~2.001) 0.014 1.572 (1.050~2.354) 0.028
HDL-C, mmol/L 1.204 (0.546~2.656) 0.646
LDL-C, mmol/L 1.109 (0.833~1.477) 0.479

Lp(a)/50, mg/L 1.480 (1.303~1.681) 0.000 1.529 (1.330~1.758) 0.000

35 BBER a i RENCHENE

ROC 4 H Tl e 8 a WX CSFP 2 Wi e . ROC M4k 7 i 4 T i T A A 0.776 (95%CI
0.718~0.835, p < 0.001), #iWr{E )y 250.77 mo/L 5L 1 a Tl CSFP A7 7E, HUZM: Ny 50.8%, it ly
93.3%. Hih =[5 Hh 4 T Ay 0.606 (95%CI 0.535~0.677, p < 0.005), &4 [ a W& Wil A ok H it =g
HrE. WK 2.

ROC Hhizk

HEP Sl
G Fa
===1il =g

BB &

00
0.0 0.2 0.4 0.6 0.8 1.0

1tk
Figure 2. Receiver operation characteristic (ROC) curve analysis of Lp(a)
for predicting CSFP
[E 2. BTN CSFP Y Lp(a) 89X HR{EHFE(ROC)HILL 23 47
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4. Wig

TEAW T, AT T2 e R kE A & B R E T a RS CSFP Z MM A Re kK. &
I A EE R, CSFP BFH MR a /K PFREF &, AR ESE MmN, 24850
H5r TR, Lp(a)/& CSFP [ TGl K 7. ROC HIZR T BH, Lp(a)ik 5 (1 AT (i 2 LA s R B0 A
RS X 7 CSFP FIFE CSFP ANk #EIRATHTAN, 12 STk o 1 HRiE Lp(a)Fl CSFP Z [H] ¢ R IIHFFT

CSFP J& HATRE @ RFIE . BORALHIFAIRR 2 12 Wbs v (R URF 244, B Tambe [1]%5 AFE 1972 E 5 2RI
IR TIXFIR . SR CSFP BMA Yo B AL B2 M ANE 28, (AR P 12 T e B AN 20 K B4 A5 s A
NS, B TR A BT oS AT A T R BRI 5, TR R I, It 809% 0 8 H B 52 1
i, REECRAEARER, JUF 20%H) 32 50 B [10] 75 E IR ABLIR ST o« 9 1 b RSl Bk i i & Th g
B 51 AL (0 R L PR AR RS WibR HEREAT bR itEAl,  TREARBIK if 42 ) B i [l B 78 /N4 CSFP e A
ORI — %12 WibRE[11]. vV Gokhan Cin [3]55 A LA P BORFIGE N &, &I CSFP B
LA ORI N R R SR bR I A B T2 A A R A B 2 Bk o R AR AL P TR Bk 20 2E . Huseyin Altug
Cakmak [12]%5 A 3% F 1l 16 A 28 W BRI 52 92000 B CSFP 82 i vh Y IE 257K B B v TR B ZH, TN lE 2%
PR BLE SRR AEEAL . JEJHEAT 2 ZRO0E s rhok P38 N, X S EHE kB, CSFP AJ fe S L 71 B8 L85 ) 5/
1BYE AEBHZE I S K SR A8 DL AU s, FRATTA B EHIA D CSFP s e Lo 1R — Iz Y

I S5 L CAUE S A B TR AR I R 8 IR FEE R R . IR Bl R s IR R A
Hi =5, A5 M ()& EiA Tt sh ksl FEE{L . Gonul Aciksari [13]45 A\i@idxt 84 fir CSFP Hi J% 83
Pxf AL ST A AR BRI 200, I CSFP Z8 2 Hr it =HR/KFRE &i(p < 0.001), H ROC fiZk B H =
gt CSFP fEAEZ Wi e, FRATAIEE SRS HE 7% 4518 . Lp(a)nl LA i (2 it 50 ik ok R A A B fin i A 77 7
IR A B i o UBE BB IR XU o ST BT 73R T Lp(a) 2 5 sl kAR RE AL TR o 7, L3 E N Bl bk 4 JE -
PR A0 BT B DL B~ LAH i )36 58 [14] - 31— Meta [15]50#T R B, 5 Lp(a) < 15 mg/dL /&4
FHEE, Lp(a)i T 50 mo/dL (1 58 A A O ML A B AU 57 35% . Michelle L O’Donoghue [16]5%5 A i
17T — U I BB 5 22 R NAE T2 2 K N A A 12 o 1L 55 26 3 rh B BE AL (P A B T, 2.2 4F),
R Lp(a)/KFk -5 812 0 5 978 B3 R A O I AR () ARS8 A 5% . Zhu [17]%5 A5 679 44760
i B AT T — WU AR 5T, Logistic BB iR B Lp(a) /K584 RS Bk B M A0 O, A
Sy Lp(a) T R 2 T 7 /0o 712 5 L BE 1) 5 FR bR . FRATTIOE 7 36, CSFP 4LER 4 1 Lp(a) ik 2 W 5.7 1
Non-CSFP 41, Jf H.pfi%E {20 ML #0138 20 T, XS8R IEE ] Lp(a) I g/ CSFP EURIN =, JF
X CSFP I s A2 T s 2R o

A RWMAFAE—ERIARE, AT T — bt BT, RS TR, Rk o Edk
— I B 2 rp s B K IR 7T

5. &g

L LPTid, BEHEA a & CSFP MAL MG AR, BEANHIREEREE B2 J A BOR 3 i 3, AR&EH a
F AT CSFP (75 A A ™ SRR FEE o AT 12 £ i PR SE B A igE— 2B 7F 78 v 5 CSFP B3 [ iE 3R 1 a kP

fEHEERK
AL LT T K D B B 1 R B
P
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