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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 usingcorrected 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 circumflexl(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 frameghat 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 differencavas statistically significant < 0.05).
HbAlc > 6.5% significantly decreases PCl-related coronanflow 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 UnstablaA  the First Affiliated Hospital of Zhengzhou Univessi
gina and Non-ST-segment Elevation Myocardial Infarc from 2012 to 2013 were selected based on the inclus
tion [1] recommends immediate percutaneous coronar§itéria (diagnosis of acute coronary syndromepiary
intervention (PCI) for patients. The slow flow and re- ~ @ngiography, and PCI) and exclusion criteria (pasie
flow caused by coronary intervention, which deceeas vv_|th old m_yocardlal infarction, severe infectionser
perfusion to myocardial cells, may cause myocardiafiSéase, kidney disease, and cancer). The gengey, a
ischemia and significantly increase the risk ofdaaras- ~ Smoking history, blood pressure, blood glucose,ybod
cular events [2]. This limitation greatly reducks tlini-  Mass index (BMI), and blood lipids of the subjestsre
cal application of PCI. HemoglobinA1C (HbAlc) re- recorded. The 220 patients were divided into the tw
flects the average blood glucose levels within @kgeto ~ 9roups based on the HbAlc at hospital admissiaumgr
12 weeks before testing and is the gold standard fo® (HPAlc<6.5%) 128 cases and group B
monitoring glycemic control in diabetic patientd.[8he ~ (HPAlc=6.5%) 92 cases. This study was conducted in
effect of various HbA1c levels on the flow velocioj ~ @ccordance with the declaration of Helsinki. Thisdg
PCl-related arteries in acute coronary syndromiepist Was conducted with approval from the Ethics Conemitt
treated with PCI has barely been reported. Heneeexy  Of the First Affiliated Hospital of Zhengzhou Unrety.
plored this relationship to provide a referencetfe pre- Written informed consent was obtained from all jg&rt
vention and treatment of PCl-related arterial stiow. pants.
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Surgery method

All patients were treated with dual antiplatelegrtpy.
The total preoperative dose of aspirin was gretitan
300 mg and that of clopidogrel was greater thanr6g0
All patients were given oral atorvastatin gblockers.
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branches closest to the apex were selected. Thkemar
for the right coronary artery (RCA) was the mosttali
bifurcation at circumflex artery and the first eiéral
branch of posterior descending branch at the RGXOR
30° + CAU 30° were observed at LAD and

The patients underwent Judkins coronary angiography
and arteries withr75% stenosis were treated with inter- circumflex arteries, whereas LAO 30° + CRA 30° were

ventional therapy. Stent types were chosen acapriin
the lesions of the patients. Excel and Indeavockais

were included. The stents completely covered thiots

and balloon injury segments, and the ratio of stait

loon diameter to stenosis distal diameter was 01The

stents were released at a pressure of 8 atm torll8 a

Biochemical analyses
The next morning after admission, fasting blooddbp
total cholesterol( TC) , Triglyceride ( TG) , high-

observed at the RCA. Considering the LAD artery is
longer than the circumflex artery and RCA, the ected
frames of the LAD artery were determined by divglin
the number of frames by 1.7. The accepted normak-co
nary blood flow frames at the LAD artery was (36.2.6)
frames, that at the circumflex artery was (22.2H 4
frames, and that at the RCA was (20.4 + 3.0) frarhbke
mean TIMI was (21.0 + 3.1) frames. The sheets wead

by two experienced interventional cardiology phigsis
independently and averagely. The average framekseof

density lipoprotein cholesterol(HDL-C), low-density coronary (including the corrected frames of LADeay)

lipoprotein cholesterol (LDL-C) and blood glucoseres
tested using an automatic biochemical analyzer é€ab

two standard deviations higher than the normal rcanp
flow velocity were diagnosed as coronary slow flow.

701 automatic biochemical analyzer, Germany Roche

Diagnostics Ltd., Germany). HbAlc was tested using

Statistical analysis

HbA,. automatic analyzer (HLC-723G8, Tosoh Corp.,Data were analyzed through the SPSS 17.0 softWaee.

Japan). High Sensitive C-Reactive Protéihs-CRP)
were tested using an automatic biochemical analyzer

measurement data are shown as mean * standard devia
tion (s), and the count data are expressed asipages.

Roche Diagnostics Ltd., Germany).

Criteria and methods of coronary flow velocity

Corrected TIMI frame count [4] (CTFC) was used $ a
sess the coronary flow velocity. Image acquisitioas
conducted at 30/s by counting the number of frathes
contrast agent traveled from the coronary arteryht®
distal coronary artery mark. The first frame wamp
injecting the contrast agent into a coronary arteny
occupying the entire width of the proximal end, ahd
last frame was when the contrast agent reachedottoe
nary artery distal markers. The maker at distdl dete-
rior descending (LAD) artery was usually in the capi
bifurcation. When the LAD artery covered the aptve

yzed using a t-test, and the differences betwaenps
were determined. The differences between the grotips
count data were determined using’aest. The signifi-
cance level was at= 0.05.

Results

Basic data

The patients in group A did not significantly diffeith
those in group B in terms of age, gender, BMI, dltip-
ids, and other indicators showed no significanfiedénce
(P >0.05), but significantly differed in terms bfbA (.
(P < 0.05) and blood glucose (Table 1).

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

Characteristics Group A (HbA1lc <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/mz) 24.43+3.84 24.78+4.04 -0.642 0.52
Blood glucosémmol/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 fig/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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coronary stents into patients witHbAlc > 6.5% de-
creased their coronary flow velocity and reducedmy
Blood flow velocity cardial perfusion.
Of the patients from group A, 80 underwent PClla# t  Slow-flow rate
LAD and achieved a flow velocity of 32.10 + 6.06 The slow flow rate of the patients from group A wino
frames, 37 underwent PCI of the left circumflex #)C derwent PCI of the LAD was 6.25%, those who under-
achieved a flow velocity of 22.22 + 5.96 framesd &b  went PCI of the LCX had 8.1%, and those who under-
underwent PCI of the RCA and achieved a flow vejoci went PCI of the RCA had 8.9%. The slow flow ratehef
of 22.22 +5.96. Of the patients from group B,6#  patients from group B who underwent PCI of the LAD
derwent PCI of the LAD and achieved a flow veloafy had 17.2%, those who underwent PCI of the LCX had
32.10 £ 6.06 frames, 40 underwent PCI of the LCH an 25%, and those who underwent PCI of the RCA had
achieved a flow velocity of 26.55 £ 5.92 framesd &3  26.4%. These results suggest that the incidenc®rof
underwent PCI of the RCA and achieved a flow vajoci nary slow flow after stent implantation is signéidly
of 25.79 + 6.50 frames. The difference betweentite  higher in the patients with HbAZ€6.5% that those with
groups was statistically significant (Table 2). laqging  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 fomoug A and B

Group LAD Case LCX Case RCA Case
(Frame) (Frame) (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 Case LCX Case RCA Case
(Frame) (Framg (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 HbAlc is hemoglobin that underwent an irreversible,

non-enzymatic reaction between the free aldehydm fr
The extensive development of coronary interventionglucose and the valine amino of N-terminal at HPA
raised concern regarding coronary slow flow andeto chain in the tissue, which is known as glycosytatidhe
flow (no-flow) among interventional physicians. The formation of GHb depends on the blood glucose cence
coronary slow-flow phenomenon (CSFP) refers to deiration and its contact time with Hb [8, 9]. GHHleets
layed flow of contrast agent to the distal vasaulat the average blood glucose levels within 8 weekd2o
without significant stenosis of the coronary lunmenan-  weeks prior to testing and is the gold standardrioni-
giography. The incidence of CSFP ranges from 5.6% ttoring glycemic control in diabetic patients [18]redict-
23.7%, but its etiology and pathogenesis are uncleaing coronary heart disease events based on GHains g
CSFP may cause angina pectoris, myocardial infarcti ing recognition, and studies have shown that Hbadd
or malignant ventricular arrhythmias, and othelicger  diabetes are closely related to cardiovasculaadesé§ll,
cardiac adverse events [5-7], which greatly redubes 12]. Each 1% increase in HbAlc levels increaseselze
clinical usefulness of PCI for unstable angina.réf@e, tive risk of all-cause mortality by 24% (males) 28%
the factors that affect slow flow after PCI neecbtin-  (females)[13]. Corpus et al. [14] reported that non-
vestigated to provide appropriate preventive sfiagefor  diabetic patients with coronary heart disease Isaymfi-
its clinical application. Moreover, the mechanishslow  cantly higher incidence of coronary, myocardiahismic
flow after PCI remains unclear; microangiopathyd@n events, revascularization rate, and cardiovaseutatal-
thelial dysfunction, vasomotor factor disorderd]aim- ity and poor prognosis if their HbAlc is 6% to 7%-
mation, and other phenomena are observed. Thesgeases HbAlc reflects an ongoing hyperglycemite sta
mechanisms may be related to diabetes or highdefel that injures endothelial cells. Hyperglycemia irases
HbAlc. the release of endothelin and prostacyclin and aeslu

NO-based vasomotor control and glucose is dire¢oitic
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Effect of HBAL1C level on the slow-flow after PCigary

to endothelial cells and reduces their repair ciépac
causing endothelial cell injury, which promotes the-

mation of atherosclerosis. Our study found thahigig

cantly more patients in the HbA206.5% group under-
went PCl of LAD, LCX, and RCA with the
HbAlc < 6.5% group and they have more lesions&sdh
three arterial branches. The CTFC frames

PCl-related arteries flow slowed down and the Sfow
incidence increased. Yilmaz et dR2] found that
HbAlc>7.0% is correlated with significantly reduced
coronary flow velocity, which is consistent withethe-
sults of our study. The existence of coronary sftow
after PCI might affect the levels of myocardialfpsion

in theand energy metabolism, thereby affecting the normal

HbAlc < 6.5% group were significantly higher than i myocardial cell function and increasing cardiovdacu

the HbAlc>6.5% which  suggest

group,

that events. Therefore, further studies on CSFP andraent

HbAlc> 6.5% after PCI slows the coronary flow veloc- ling risk factors that affect coronary blood floe.q., ab-

ity and increases the incidence of slow flow. HbAhn
be used as an indicator for monitoring long-terycet
mic control.

HbAlc is not influenced by occasionally one-secaord

normally elevated HbAlc) are clinically significant
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