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Abstract

The aims of this study was to explore the effectd demoglobinA1C (HbAlc) levels on the
flow velocity through arteries of patients treatedwith percutaneous coronary intervention
(PCI) for acute coronary syndrome. A total of 220 eute coronary syndrome patients treated
with PCI were selected and divided into two group®ased on their HbAlc level on hospital
admission: group A (HbAlc < 6.5%) 128 cases; grouB (HbAlc > 6.5%) 92 cases. The PCI-
related coronary flow velocity was confirmed usingorrected TIMI frame count (CTFC). For
the patients in group A, the CTFC for the left anteior descending (LAD) branch was
35.59 £ 6.84 frames, that for the left circumflex(CX) branch was 26.55 + 5.92 frames, and
that for the right coronary artery (RCA) was 25.79+ 6.50 frames. For the patients in group
A, the CTFC levels for the LAD was 35.59 + 6.84 firaes, that for the LCX was 26.55 + 5.92
frames, and that for the RCA was 25.79 + 6.50 franse The slow flow rate in group A through
the LAD was 6.25%, that through the LCX was 8.1%, ad that through the RCA was 8.9%;
in group B, the slow flow rate through the LAD wasl7.2%, that through the LCX was 25%,
and that through the RCA was 26.4%. The differencevas statistically significant £ < 0.05).
HbAlc > 6.5% significantly decreases PCl-related coronarylow velocity and increases the
rate of slow flow among acute coronary syndrome pants.
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Introduction Subjects and Methods

Subjects
Acute coronary syndrome has a high morbidity and-mo Patients hospitalized in the Department of Cardjglof
tality. The 2012 ACCF/AHA Guidelines for UnstableA the First Affiliated Hospital of Zhengzhou Univesi
gina and Non-ST-segment Elevation Myocardial Infarc from 2012 to 2013 were selected based on the imtius
tion [1] recommends immediate percutaneous coronargriteria (diagnosis of acute coronary syndromepoary
intervention (PCI) for patients. The slow flow and re-  angiography, and PCI) and exclusion criteria (pase
flow caused by coronary intervention, which deceeas with old myocardial infarction, severe infectioriser
perfusion to myocardial cells, may cause myocaridial disease, kidney disease, and cancer). The genger, a
chemia and significantly increase the risk of cawdscu- smoking history, blood pressure, blood glucose,ybod
lar events [2]. This limitation greatly reduces ttimical ~ mass index (BMI), and blood lipids of the subjestze
application of PCI. HemoglobinA1C (HbAlc) reflects recorded. The 220 patients were divided into the tw
the average blood glucose levels within 8 week42o groups based on the HbAlc at hospital admissiaumr
weeks before testing and is the gold standard toriter- A (HbAlc <6.5%) 128 cases and group B
ing glycemic control in diabetic patients [3]. Teffect of  (HbAlc> 6.5%) 92 cases. This study was conducted in
various HbA1c levels on the flow velocity of PClaked  accordance with the declaration of Helsinki. THisdy
arteries in acute coronary syndrome patients wleatth ~ was conducted with approval from the Ethics Commit-
PCI has barely been reported. Hence, we explorisd thtee of the First Affiliated Hospital of Zhengzhounit
relationship to provide a reference for the preiegnand  versity. Written informed consent was obtained from
treatment of PCl-related arterial slow flow. all participants.
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Surgery method apex, the branches closest to the apex were sglecte
All patients were treated with dual antiplateletripy.  The marker for the right coronary artery (RCA) vihs
The total preoperative dose of aspirin was gretitan  most distal bifurcation at circumflex artery ane thirst
300 mg and that of clopidogrel was greater thanr6@0 collateral branch of posterior descending branckhat
All patients were given oral atorvastatin gblockers. RCA. RAO 30° + CAU 30° were observed at LAD and
The patients underwent Judkins coronary angiographycircumflex arteries, whereas LAO 30° + CRA 30° were
and arteries wittk75% stenosis were treated with inter- observed at the RCA. Considering the LAD artery is
ventional therapy. Stent types were chosen acapriin  longer than the circumflex artery and RCA, the cor-
the lesions of the patients. Excel and Indeavocket®s rected frames of the LAD artery were determined by
were included. The stents completely covered thiets  dividing the number of frames by 1.7. The accepted
and balloon injury segments, and the ratio of skt  normal coronary blood flow frames at the LAD artery
loon diameter to stenosis distal diameter was 01The was (36.2 £ 2.6) frames, that at the circumflexert
stents were released at a pressure of 8 atm torll8 a was (22.2+4.1) frames, and that at the RCA was
(20.4 £ 3.0) frames. The mean TIMI was (21.0 £3.1)
Biochemical analyses frames. The sheets were read by two experienced- int
The next morning after admission, fasting blood- lip ventional cardiology physicians independently ame a
ids: total cholesteroTC, Triglyceride (TG, high-density eragely. The average frames of the coronary (inotud
lipoprotein cholesterol(HDL-C), low-density lipopein  the corrected frames of LAD artery) two standardiale
cholesterol (LDL-C) and blood glucose were tesidgian  tions higher than the normal coronary flow velocity
automatic biochemical analyzer (Cobas ¢ 701 autorb@-  were diagnosed as coronary slow flow.
chemical analyzer, Germany Roche Diagnostics Geér-
many). HbAlc was tested using an HbAutomatic ana- Statistical analysis
lyzer (HLC-723G8, Tosoh Corp., Japan). High Seresi- Data were analyzed through the SPSS 17.0 softwaee.
Reactive Proteinfhs-CRP were tested using an automatic measurement data are shown as mean * standard devia
biochemical analyzer (Cobas ¢ 702 automatic biogt@m tion (+s), and the count data are expressed asimages.
analyzer, Germany Roche Diagnostics Ltd., Germany).  The data consistent with a normal distribution wene-
lyzed using a t-test, and the differences betweenps
Criteria and methods of coronary flow velocity were determined. The differences between the grotips
Corrected TIMI frame count [4] (CTFC) was used tocount data were determined using’aest. The signifi-
assess the coronary flow velocity. Image acquisitio cance level was at= 0.05.
was conducted at 30/s by counting the number ofidsa
the contrast agent traveled from the coronary yrter Results
the distal coronary artery mark. The first frameswa
upon injecting the contrast agent into a coronatgrg  Basic data
and occupying the entire width of the proximal eadg  The patients in group A did not significantly diffeith
the last frame was when the contrast agent reattteed those in group B in terms of age, gender, BMI, Hldip-
coronary artery distal markers. The maker at distfil ids, and other indicators showed no significanfedénce
anterior descending (LAD) artery was usually in the(P > 0.05), but significantly differed in terms of Ak
apical bifurcation. When the LAD artery covered the (P < 0.05) and blood glucose (Table 1).

Table 1: Comparisons of various clinical indicators in patis with acute coronary syndrome form group A and B

Characteristics Group A (HbAlc <6.5%) Group B (HbA1c>6.5%) t value P value
(n=128) (n=92)

Age(year) 57.9+9.37 60.3+10.25 -1.823 0.07
Male 72(56%) 53(58) 0.04 0.84
BMI (kg/m®) 24.43+3.84 24.78+4.04 -0.642 0.52
Blood glucose(mmol/L) 4.84+0.79 6.93+£2.73 -7.096 0.00
TC (mmol/L) 4.03+1.24 4,21+1.10 -1.112 0.27
TG (mmol/L) 1.95+0.81 2.12+0.83 -1.508 0.13
HDL-C(mmol/L) 0.95+0.31 0.89+0.34 1.291 0.20
LDL-C(mmol/L) 2.43+0.94 2.62+0.90 -1.461 0.15
Hs-CRP (ig/ml) 3.65+8.1 5.02+15.44 -0.849 0.40
HbAlc (%) 5.84+0.34 7.94+1.23 -15.94 0.00
Smoking 49(38%) 33(36%) 0.133 0.72
Note: Data are means * standard deviation
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Blood flow velocity

Of the patients from group A, 80 underwent PCla# t

HbAlc> 6.5% decreased their coronary flow velocity
and reduced myocardial perfusion.

LAD and achieved a flow velocity of 32.10 + 6.06 Slow-flow rate

frames, 37 underwent PCI of the left circumflex §{)C
achieved a flow velocity of 22.22 + 5.96 framesd &%
underwent PCI of the RCA and achieved a flow w#elo
ity of 22.22 +5.96. Of the patients from group &}
underwent PCI of the LAD and achieved a flow welo

The slow flow rate of the patients from group A wino
derwent PCI of the LAD was 6.25%, those who under-
went PCI of the LCX had 8.1%, and those who under-
went PCI of the RCA had 8.9%. The slow flow ratehaf
patients from group B who underwent PCI of the LAD

ity of 32.10 £6.06 frames, 40 underwent PCI of thehad 17.2%, those who underwent PCI of the LCX had
LCX and achieved a flow velocity of 26.55 +5.92 25%, and those who underwent PCI of the RCA had
frames, and 53 underwent PCI of the RCA and achlieve26.4%. These results suggest that the incidenamrof

a flow velocity of 25.79 + 6.50 frames. The difece
between the two groups was statistically signiftodia-
ble 2). Implanting coronary stents into patientthwi

nary slow flow after stent implantation is sign#itly
higher in the patients with HbAZc6.5% that those with
HbAlc < 6.5%, (Table 3).

Table 2. Comparisons of the case numbers and blood flowcitglof coronary arteries treated with
PCI in patients with acute coronary syndrome fomougp A and B

Group LAD LCX RCA
Case (Frame) Case (Frame) Case (Frame)
Group A 80(32.10+6.06) 37(22.22+5.96) 45(22.5345.53
Group B 64(35.59+6.84) 40(26.5515.92) 53(25.79+6.50)
¥* value -3.246 -3.199 -2.647
P value 0.001 0.002 0.009

Table 3. Comparisons of the rate of slow-flow of coronariedes treated with PCI in patients with
acute coronary syndrome form group A and B

Group LAD LCX RCA
Case (Frame) Case (Frame) Case (Frame)
Group A 5(6.25%) 3(8.1%) 4(8.9%)
Group B 11(17.2%) 10(25%) 14(26.4%)
¥* value 4.307 3.908 4.986
P value 0.038 0.048 0.026
Discussion are observed. These mechanisms may be relatedle-di

The extensive development of coronary interventased
concern regarding coronary slow flow and no reflow-
flow) among interventional physicians. The cororelow-
flow phenomenon (CSFP) refers to delayed flow of-co
trast agent to the distal vasculature without S$icamt
stenosis of the coronary lumen on angiography. ifibie
dence of CSFP ranges from 5.5% to 23.7%, butiatogy
and pathogenesis are unclear. CSFP may cause amgina
toris, myocardial infarction or malignant ventriaular-
rhythmias, and other serious cardiac adverse e{emk
which greatly reduces the clinical usefulness ol RC
unstable angina. Therefore, the factors that aféémiv
flow after PCI need to be investigated to provigdprapri-
ate preventive strategies for its clinical applaat More-
over, the mechanism of slow flow after PCI remains
clear; microangiopathy, endothelial dysfunctionsorao-
tor factor disorders, inflammation, and other pheeoa

21¢€

tes or high levels of HbAlc.

HbAlc is hemoglobin that underwent an irreversible,
non-enzymatic reaction between the free aldehydm fr
glucose and the valine amino of N-terminal at HPA
chain in the tissue, which is known as glycosylatibhe
formation of GHb depends on the blood glucose amnce
tration and its contact time with Hb [8, 9]. GHUleets
the average blood glucose levels within 8 weekd2o
weeks prior to testing and is the gold standardrioni-
toring glycemic control in diabetic patients [16edict-
ing coronary heart disease events based on GHains g
ing recognition, and studies have shown that Hb&dd
diabetes are closely related to cardiovasculaildes¢ll,
12]. Each 1% increase in HbAlc levels increasesdlze
tive risk of all-cause mortality by 24% (males)28%
(females)[13]. Corpus et al. [14] reported that non-
diabetic patients with coronary heart disease Isaymfi-
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cantly higher incidence of coronary, myocardiahismic  struction. Inflammation may also be involved in the
events, revascularization rate, and cardiovasentatal-  pathophysiology of SCFP [18, 19]. Some studies have
ity and poor prognosis if their HbAlc is 6% to 7f- also suggested that SCFP may be associated witr-hyp
creases HbAlc reflects an ongoing hyperglycemite sta lipidemia, impaired glucose tolerance, smoking, BMI
that injures endothelial cells. Hyperglycemia ims®es and other related factors [20, 21]. In the curstatly, hs-
the release of endothelin and prostacyclin and aeslu CRP, smoking rates, and BMI did not significantiffet
NO-based vasomotor control and glucose is dir¢ottic between groups A and B. Fasting blood glucose wggs s
to endothelial cells and reduces their repair cépac nificantly increased in the HbALe6.5% group, whereas
causing endothelial cell injury, which promotes the PCl-related arteries flow slowed down and the Slow
mation of atherosclerosis. Our study found thahifig incidence increased. Yilmaz et gR2] found that
cantly more patients in the HbA206.5% group under- HbAlc>7.0% is correlated with significantly reduced
went PCl of LAD, LCX, and RCA with the coronary flow velocity, which is consistent withete-
HbAlc < 6.5% group and they have more lesionsaésdh sults of our study. The existence of coronary sftow
three arterial branches. The CTFC frames in thefter PCI might affect the levels of myocardial fpsion
HbAlc < 6.5% group were significantly higher than i and energy metabolism, thereby affecting the normal
the HbAlc>6.5% group, which suggest that myocardial cell function and increasing cardiovéacu
HbAlc> 6.5% after PCI slows the coronary flow veloc- events. Therefore, further studies on CSFP andralent
ity and increases the incidence of slow flow. HbABn  ling risk factors that affect coronary blood floe.d., ab-
be used as an indicator for monitoring long-tertycgt  normally elevated HbALc) are clinically significant
mic control.
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