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Abstract

Objective: To evaluate the ability of two scoring systems (CHA;DS,-VASc score and CHA,DS,-
VASc-+hyperlipidaemia-+smoking [CHA;DS,-VASc-HS score]) to predict in-stent restenosis (ISR)
among patients undergoing drug-eluting stent (DES) implantation.

Methods: This retrospective study enrolled patients who underwent coronary angiography
to assess coronary artery disease severity secondary to a diagnosis of stable angina or acute
coronary syndrome that subsequently underwent DES implantations. Demographic, clinical,
angiographic and biochemical parameters were compared between those patients that experi-
enced ISR and those that did not during the study follow-up period. Univariate and multivariate
logistic regression analyses were used to evaluate associations between the baseline parameters,
the two scoring systems and ISR risk.
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Results: A total of 358 patients (non-ISR group n=316; ISR group n=42) participated in the
study. Compared with the non-ISR group, more patients in the ISR group had diabetes mellitus
and received stents with smaller diameters but longer lengths. There were no significant differ-
ences with regard the predictive ability for ISR of either the CHA,DS,-Vasc or the CHA,DS,-
Vasc-HS scores. Multivariate logistic regression analyses demonstrated that stent diameter,
follow-up duration and glycosylated haemoglobin were independent risk factors for ISR.

Conclusions: The CHA,DS,-Vasc and CHA,DS,-Vasc-HS scores did not predict ISR in patients

after coronary DES placement.
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Introduction

Percutaneous coronary intervention (PCI)
is the most frequently utilized approach to
treating individuals suffering from coronary
atherosclerotic disease.' Several large trials
proved that drug-eluting stents (DES) could
significantly reduce in-stent restenosis (ISR)
rates.> In spite of novel drug and revascu-
larization approaches, ISR following PCI
continues to represent a substantial hurdle
for interventional cardiologists.'-*

The definition of ISR is divided
into angiographically-defined ISR and
clinically-defined ISR.> Angiographically-
defined ISR is present when more than
50% of the luminal diameter is reduced
after arterial PCI as determined on follow-
up angiography.>? Clinically-defined ISR is
present when greater than 50% of the diam-
eter exhibits restenosis in addition to the
presence of one or more of the following:
signs of objective ischaemia (changes
detectable by electrocardiogram); history
of recurrent angina; coronary flow reserve
valuation according to a fractional flow
reserve (FFR) value < 0.8; minimum cross-
sectional vessel area <4 mm?* (< 6 mm? for
left main) by intravascular ultrasonography

(IVUS); restenosis (> 70% stenosis of the
lumen diameter), even in the absence of
apparent symptoms.3

With regard to the first generation of
DES, the j-Cypher Registry includes
12 812 patients who received sirolimus-
eluting stents for their treatments.* Among
these patients, the l-year target lesion
revascularization (TLR) rate was 7.3%,
reaching 15.9% at 5 years, with a per-year
occurrence rate of 2.2%.% Relative to first-
generation DES, the second-generation
stents are linked to reduced instances of
death and myocardial infarction (MI).”
Three-year TLR rates were similar to the
rates for target vessel revascularization at
1 and 5 years.® There is also a late catchup
in neo-intimal hyperplasia in the first and
second-generation DESs." Another con-
founding factor that should be considered
is that restenosis rates have grown remark-
ably in recent years due to their widespread
use in patients with complex coronary
lesions (high syntax scores).'*

The CHADS,, and more recently
CHA,DS,-VASc, scores are used as the
validating scores among those with non-
valvular atrial fibrillation (AF) to predict
embolic stroke risk.® These scores help
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guide antithrombotic therapy in patients
with AF patients.® Investigators have
reported that both CHADS, and
CHA,DS,-VASc scores were related to
mortality in individuals that had both
stable coronary angina and acute coronary
syndrome (ACS).”® A previous study used
CHADS, and CHA,DS,-VASc scores to
predict coronary artery disease (CAD)
severity.” The authors concluded that
CHADS, and CHA,DS,-VASc scores pos-
itively correlated with the number of dis-
eased vessels present (r=0.406, r=0.308,
respectively), as well as with the Gensini
score (r=0.383, r=0.300, respectively).’
The CHA,DS,-VASc+hyperlipidaemia+
smoking (CHA,DS,-VASc-HS) score was
determined to be the optimal method for
predicting CAD severity.” The CHA,DS,-
VASc-HS cut-off score for the prediction
of severe CAD was greater than 2, with a
sensitivity of 85.2% and a specificity
of 57.5%.”

In another non-AF  population,
CHA,DS,-VASc scores were also reported
to be predictive of adverse cardiovascular
events and mortality in patients with
Takotsubo syndrome,’ and for the risks of
stroke and death in patients with sick sinus
syndrome after pacemaker implantation.'”
In recent years, considerable effort has
been made to find a useful scoring system
to predict ISR. For example, two previous
studies indicated that CHA,DS,-VASc
scores were significantly greater among
those in the ISR group.'"!> The authors
concluded that CHA,DS,-VASc scores
were optimal for forecasting ISR in patients
implanted with bare-metal stents (BMS).'!!2
However, whether clinicians can use the
CHA,DS,-VASc scores to anticipate ISR
in patients after DES implantation has not
yet been explored. Thus, the aim of this cur-
rent study was to assess whether CHA,DS-
VASc and CHA,DS,-VASc-HS scores were
predictive of ISR in patients undergoing

revascularization with DES secondary to
CAD or ACS.

Patients and methods

Study population and design

This retrospective study enrolled consecu-
tive patients who underwent coronary angi-
ography to assess CAD severity secondary
to a diagnosis of stable angina or ACS.
These individuals subsequently underwent
DES implantations at the Department
of Cardiology, The Second Affiliated
Hospital of Jiaxing University, Jiaxing,
Zhejiang Province, China between January
2012 and September 2017. The patients that
went through repeat angiography to evaluate
ISR after stent implantation were retrospec-
tively incorporated into this study. Exclusion
criteria comprised infectious diseases, hepat-
ic or haemolytic disorders, severe kidney dis-
eases, rheumatological disecases and thyroid
hormone abnormalities.

As this study was an anonymous retro-
spective analysis, verbal informed consent
was provided by participating patients.
The study received approval from the
Ethics Committee of The Second Affiliated
Hospital of Jiaxing University (no.
20181102H02).

Study protocol

Baseline parameters were defined and
recorded as follows: age, sex, presence of
risk factors that correlate with CAD (dia-
betes mellitus, hypertension, dyslipidaemia,
family history and smoking), fasting blood
glucose, thyroid function, blood electro-
lytes, lipid profile values and left ventricular
ejection fraction (LVEF) before PCI. These
findings were recorded for all patients
included in the research, along with stent
size and balloon pressure after PCI.

Two independent blinded cardiologists
(§.G.Z. and J.J.X.) interpreted the coronary
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angiogram results using a digital subtrac-
tion angiography system (Allura Xper
FD-20 X-ray system; Philips Healthcare,
Best, the Netherlands). The patients’ ISR
was judged as follows: angiographic ISR
was present if there was > 50% narrowing
of the stented or peri-stent segment (5 mm
proximal and distal to the stent edge in sub-
sequent coronary angiography) luminal
diameter. If <50% stenosis was evident,
then non-ISR status was recorded.
Hypertension was defined by a history of
systolic blood pressure (SBP) > 140 mmHg
and/or diastolic blood pressure (DBP) > 90
mmHg. Diabetes mellitus was defined by a
fasting blood glucose of at least 126 mg/dl
and/or a documented use of insulin or other
antidiabetic agents. Chronic heart failure
was diagnosed based on <40% LVEF on
transthoracic echocardiography or conges-
tive heart failure. Vascular disease was
defined by a history of peripheral arterial
disease, MI or complex aortic plaques.'”

Statistical analyses

A statistical power analysis was performed
for sample size estimation based on data
from two previously published studies that
contained 358 and 1350 patients, respective-
ly.""!2 The findings of the larger study were
selected to conduct the power analysis.'?
The mean =SD CHA,DS,-VASc scores in
the ISR (+) group and the ISR (-) group
were 3.74 1.8 and 2.1+ 1.4, respectively.'?
With an alpha =0.05 and power =0.80, the
projected sample size needed with this effect
size was approximately n =17 between the
two groups. The percentages of ISR in DES
was reported to be between 5% and 15%
according to previous research.'? Thus, a
proposed sample size of 358 was considered
to be more than adequate for the main
objective of this study and should also
allow for wunexpected patient loss. It
should also facilitate possible sub-
group analyses.

All statistic%l analyses were performed
using the SPSS statistical package, version
22.0 (IBM Corp., Armonk, NY, USA).

Distributions were analysed via the
Kolmogorov—Smirnov test. Continuous
variables are presented as mean+ SD

when conforming to a normal distribution;
otherwise, they are presented as median
(interquartile range). Unpaired Student’s
t-test, Mann—Whitney U-test or Wilcoxon
rank sum test were used for these continu-
ous variables. Categorical variables are pre-
sented as frequencies (%) and were tested
using y°-test. Univariate and multivariate
logistic regression analyses were used to
evaluate associations between the baseline
clinical characteristics and risk of ISR.
Based on receiver operating characteristic
(ROC) curves, the optimal cut-off values
for the CHAQDSQ-VASC and CHAzDSZ-
VASc-HS scores that could predict ISR
risk were determined. The statistical tests
were two sided and a P-value <0.05 was
considered statistically significant.

Results
This retrospective study enrolled 358
patients (mean+SD age, 64.284+9.95

years; 253 [70.67%] males) who underwent
repeat coronary angiography. Three types
of DES were used in this study: (i)
Endeavor Resolute zotarolimus-eluting
coronary stent (Medtronic, Minneapolis,
MN, USA); (ii) Partner sirolimus-eluting
coronary stent (rapamycin) (Lepu Medical
Technology, Beijing, China); (iii) Promus
ELITE™  everolimus-eluting  platinum
chromium coronary stent system (Boston
Scientific, Marlborough, MA, USA).
These were compared with regard to their
risk of ISR during follow-up. A total of
172  patients were treated with an
Endeavor Resolute stent and of these, 23
(13.37%) experienced ISR; 164 patients
were treated with a Partner sirolimus-
eluting coronary stent (rapamycin) and of
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these, 18 (10.98%) experienced ISR; and
22 patients were treated with a Promus
ELITE™  everolimus-eluting  platinum
chromium coronary stent system and of
these, one patient (4.55%) experienced
ISR. Based on a y’-test, there was no sig-
nificant difference between the three stents
with regard to the rate of ISR.

The 358 patients were divided into a
non-ISR group (n=316) and an ISR

group (n=42) based on angiography char-
acteristics. As presented in Table 1, age, sex,
SBP, DBP, smoking history, dyslipidaemia
history or the specific location of the coro-
nary artery stent did not differ significantly
between the ISR and non-ISR groups.
Compared with the non-ISR group, more
patients in the ISR group had diabetes mel-
litus (40.48% [17 of 42 patients] versus
25.00% [79 of 316 patients]; P=0.033).

Table |. Baseline clinical and angiographic characteristics of patients (n = 358) who underwent coronary
angiography to assess coronary artery disease severity secondary to a diagnosis of stable angina or acute
coronary syndrome stratified according to the occurrence of in-stent restenosis (ISR).

Non-ISR group ISR group Statistical

Characteristic n=316 n=42 significance®
Age, years 64.16 +9.96 65.21 £9.89 NS
Sex, males 224 (70.89%) 29 (69.05%) NS
Hypertension 239 (75.63%) 24 (57.14%) P=0.015
SBP, mmHg 137.17 £22.69 136.60 +22.00 NS
DBP, mmHg 79.34+13.96 77.19+10.50 NS
Diabetes mellitus 79 (25.00%) 17 (40.48%) P=0.033
Smoking history 160 (50.63%) 42 (100.00%) NS
Smoking in men 157 (70.09%) 21 (72.41%) NS
Dyslipidaemia history 93 (29.43%) 14 (33.33%) NS
Coronary artery stent location

LAD 179 (56.65%) 24 (57.14%) NS

RCA 87 (27.53%) 16 (38.10%) NS

LCX 41 (12.97%) 2 (4.76%) NS

LM 9 (2.85%) 0 (0.00%) NS
LVEF, % 61.55+6.71 62.21 +6.56 NS
LA, mm 3471 +4.98 3422+ 4.64 NS
CHA,DS,-Vasc score 2.64+1.48 279+ 1.46 NS
CHA,DS,-Vasc-S score 3.14+1.43 331+ 146 NS
CHA,DS,-Vasc-H score 294+ 1.53 3.12+1.50 NS
CHA,DS,-Vasc-HS score 3441148 3.64+1.46 NS
Stent diameter, mm 3.00 (2.25-4.00)° 3.00 (1.50-4.00) P=0.029
Stent length, mm 24 (12-38)° 29 (14-38) P=0.033
Time between the two 12 (2-48) 13 (3-77) P=0.017

catheterizations, months

Data presented as mean =+ SD, median (interquartile range) or n of patients (%).

?Continuous variables were compared using unpaired Student’s t-test, Mann—Whitney U-test or Wilcoxon rank sum test;
and categorical variables were compared using x2-test.

®Five cases had no specific parameter.

SBP, systolic blood pressure; DBP, diastolic blood pressure; LAD, left anterior descending artery; RCA, right circumflex
artery; LCX, left circumflex artery; LM, left main coronary artery; LVEF, left ventricular ejection fraction; LA, left atrium;
CHA;DS;-Vasc-S, CHA,DS,-Vasc and smoking; CHA,DS,-Vasc-H, CHA,DS,-Vasc and hyperlipidaemia; CHA,DS,-Vasc-HS
score; CHA,DS,-Vasc and smoking and hyperlipidaemia; NS, no significant between-group difference (P > 0.05).
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The median stent diameters were signifi-
cantly smaller in the ISR group compared
with the non-ISR group (3.00 mm [1.50-
4.00mm] versus 3.00mm [2.25-4.00 mm],
respectively; P=0.029), but the median
stent lengths were significantly longer
(29mm [14-38 mm] versus 24mm [12—
38 mm], respectively; P=0.033) in the ISR
group compared with the non-ISR group.
The median time period between the two
catheterizations in the ISR group was
significantly greater than that in the non-
ISR group (13 [3-77 months] versus 12
[2-48 months], respectively; P=0.017).
Both the CHA,DS,-VASc and CHA,DS,-
VASc-HS scores were comparable between
the two groups.

The laboratory parameters for the study
population are listed in Table 2 including:

low-density lipoprotein cholesterol, creatinine,
calcium, inorganic phosphorus, magnesium
and estimated glomerular filtration rate.
There were no significant differences in
these values between the two groups.
Triiodothyronine (T3), thyroxine (T4), thy-
roid stimulating hormone, free T3 and free
T4 did not differ significantly between the
two groups. The ISR group had significant-
ly elevated median interim glycosylated
haemoglobin (HbA1.) levels compared
with the non-ISR group (6.50 [4.80—-10.50]
versus  5.90 [4.90-13.40], respective-
ly; P=0.000).

As illustrated in Figure la, the incidence
of ISR slowly increased as the CHA,DS,-
VASc score increased. Figure 1b shows
that the rates of ISR in the first year were
the highest and increased gradually until

total cholesterol,

triglycerides, high- and

the third year after stent implantation.

Table 2. Laboratory characteristics of patients (n = 358) who underwent coronary angiog-
raphy to assess coronary artery disease severity secondary to a diagnosis of stable angina or
acute coronary syndrome stratified according to the occurrence of in-stent restenosis (ISR).

Laboratory Non-ISR group ISR group
characteristics n=316 n=42

TC, mol/l 4.06 (1.72-12.91) 3.81 (2.54-6.40)
TG, mmol/l 1.35 (0.35-20.49) 1.41 (0.56-7.93)
HDL-C, mmol/l 1.02 (0.54-2.08) 1.06 (0.62-2.85)
LDL-C, mmol/l 2.42 (0.58-6.85) 2.10 (1.04-4.91)

Creatinine, pmol/l

Calcium, mmol/l
Calcium*Phosphorus, mg?/dI
Inorganic phosphorus, mmol/l
Magnesium, mmol/I

eGFR

HbAI ., %

T3, ng/ml

T4, pg/ml

FT3, pg/ml

FT4, ng/ml

TSH, pU/ml

79.02 (8.00-200.00)

224+0.14
3007 +£7.21
1.08+0.25

0.86 0.1
114.02 +20.92
5.90 (4.90-13.40)
0.89+0.16
594+ 1.17

2.51 +£0.44

0.98 (0.63-7.42)
.36 (0.03-8.03)

74.41 (5.75-154)
2234011

29.88 4 6.85
2.0840.23
0.83+0.11
114.85+ 13.80
6.50 (4.80—10.50)"
0.89+0.16
5.87+1.29
2414053

1.00 (0.63—4.89)
139 (0.42-3.59)

Data presented as mean =+ SD or median (interquartile range).
*P=0.006 compared with non-ISR group; Mann—Whitney U-test.
TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; HbAl, glycosylated haemoglobin; T3,
triiodothyronine; T4, thyroxine; FT3, free T3; FT4, free T4; TSH, thyroid stimulating hormone.
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Figure I. Analysis of predictors of in-stent restenosis (ISR) in patients (n = 358) who underwent coronary
angiography to assess coronary artery disease severity secondary to a diagnosis of stable angina or acute
coronary syndrome. (A) Comparison of the rates of ISR stratified according to the CHA,DS,-Vasc score.
(B) The ISR case number according to the follow-up duration in months. (C) The cumulative ISR number
from year 0 to year 8. (D) The receiver operating characteristic (ROC) curve analysis of stent diameter for

predicting ISR.

The first-year ISR rate was 5.59% (20 of
358 patients), the second-year rate was
8.94% (32 of 358 patients), and the S5-year
rate was 10.34% (37 of 358 patients). ISR
occurred most frequently between 3 and 24
months after stent placement (32 of 42
patients). There was also a late catch-up
phase at 44 years after implantation
(Figure 1c). According to the multivariate
logistic regression analyses, stent diameter
(odds ratio [OR] 0.175; 95% confidence
interval [CI] 0.055, 0.562; P=0.003),
follow-up duration (OR 1.071; 95% CI

1.028, 1.116; P=0.001) and HbAl. (OR
1.295; 95% CI 1.023, 1.638; P=0.031)
were all demonstrated to be independent
ISR risk factors in patients who had under-
gone previous DES implantation (Table 3).

In the ROC curve analysis of stent diam-
eter (area under the curve =0.639, 95% CI
0.555, 0.723), a stent diameter <3 mm was
determined to be an effective predictive cut-
off point for ISR (Figure 1d). There were 35
patients in the ISR group and 198 patients
in the non-ISR group with stent diameters
<3mm. There were seven patients in the
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Table 3. Univariate and multivariate logistic regression analyses of the predictors of in-stent restenosis in
patients (n = 358) who underwent coronary angiography to assess coronary artery disease severity sec-

ondary to a diagnosis of stable angina or acute coronary syndrome.

Univariate analysis

Multivariate analysis

Statistical Statistical
Variable OR (95% ClI) significance OR (95% ClI) significance
Hypertension 0.430 (0.221, 0.833) P=0.012 0.485 (0.200, 1.175) NS
Diabetes mellitus 2.040 (1.048, 3.973) P=0.036 1.646 (0.569, 4.742) NS
Stent diameter 0.235 (0.096, 0.574) P=0.001 0.175 (0.055, 0.562) P=0.003
Stent length 1.064 (1.009, 1.122) P=0.023 1.054 (0.984, 1.208) NS
Follow-up duration 1.067 (1.036, 1.099) P <0.001 1.071 (1.028, I.116) P=0.001
HbA 1.324 (1.07, 1.64) P=0.010 1.295 (1.023, 1.638) P=0.031

OR, odds ratio; Cl, confidence interval; HbAl, glycosylated haemoglobin; NS, no significant association (P > 0.05).

ISR group and 113 patients in the non-ISR
group with stent diameters >3 mm (35/233
versus 7/120; P=0.012).

Discussion

This current retrospective study demon-
strated that the CHA,DS,-VASc and
CHA,DS,-VASc-HS scores were neither
independently nor positively correlated
with ISR incidence in patients who under-
went revascularization with DES. This find-
ing was in opposition to the findings of
two earlier studies on ISR of BMS.'"!?
This current study also found that higher
HbA1, values and smaller stent sizes
were positively associated with a higher
risk of ISR. In our opinion, patients with
higher HbA1, values and/or smaller stent
size undergoing stent implantation should
be considered for repeat coronary angiog-
raphy, rather than having only one test
performed in the first year after
stent placement.

In-stent restenosis, defined as a gradual
re-narrowing of the inner stent wall after
coronary artery stent placement, is a path-
ophysiological injury response due to nega-
tive vascular remodelling or neo-intimal
vascular smooth muscle cell proliferation.'*

Endothelial denudation and disruption
of atherosclerotic plaques are potential
immediate effects of balloon angioplasty
or coronary stenting.> This trauma could
consequently induce any of the following
events: inflammatory cell infiltration, plate-
let aggregation, growth factor release, pro-
liferation of medial layer smooth muscle
cells, proteoglycan deposition and/or extra-
cellular matrix remodeling.’

In-stent restenosis is divided into
angiographically-defined ISR and clinically-
defined ISR.'*!'* Angiographically-defined
ISR occurs when there is more than a 50%
reduction in the luminal diameter identified
on follow-up angiography after an arterial
PCI*> Clinically-defined ISR is present
when the restenosis diameter exceeds 50%,
in addition to at least one of the following:
objective signs of ischaemia (electrocardio-
gram changes); history of recurrent angina;
IVUS showing a minimum cross-sectional
vessel area <4mm? (<6 mm? for left main);
coronary flow reserve assessment with
FFR < 0.8; restenosis (> 70% reduction in
lumen diameter), even in the absence of clin-
ical symptoms.*

Generally, ISR occurs 3-20 months after
stent placement.! The mean length of time
was 12 months, but BMS restenosis
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occurred 6-9 months after implantation.'
The incidence of ISR ranged from 16-40%
with BMS and from 3-20% with DES;"?
however, the exact incidence of restenosis
is difficult to determine."* This current
study showed that ISR occurred 3-24
months following stent placement (32 of
42 patients) and reached a maximum after
7—12 months. There was also a late catch-up
beyond 4 years after stent placement. The
first-year ISR rate was 5.59%, the second-
year rate was 8.94%, and the S5-year rate
was 10.34%. These results were consistent
with those of other studies.'*'®

The Mehran system, which is used
predictively in DES-ISR patients, is a mor-
phological classification system used for
BMS-ISR lesions: pattern I (focal) is an
ISR (< 10 mm in length) lesion located in
the inner segment of the stent; pattern II
(diffuse) is ISR (> 10 mm in length) occur-
ring within the stent; pattern III (prolifera-
tive) is ISR (> 10 mm in length) extending
beyond the stent; and pattern IV is total
vessel re-occlusion.'~

Currently, the main ISR predictors can
be divided into three categories: (i) patient
and comorbidity-related characteristics; (ii)
lesion characteristics; and (iii) procedural
characteristics. Patient and comorbidity-
related characteristics include the following:
female sex, age, and the presence of diabe-
tes, multi-vessel CAD, chronic kidney dis-
ease, metal allergy and local immunological
and inflammatory hypersensitivity reac-
tions.! Lesion characteristics related to
ISR include the following: smaller reference
artery diameter, lesion length, ostial lesion,
initial plaque burden and residual plaque
following revascularization with stent
implantation.'*'® Procedural characteris-
tics include the following: longer stents,
excessive vessel straightening by the stent,
stent under-expansion, strut fracture,
incomplete lesion coverage and overlapping
stents.”'® The CHA,DS,-VASc score is a
stroke risk assessment tool that was derived

from and validated in patients with AF.”®
This score has been proved to be more sen-
sitive than the CHADS, score.!” Several
recent studies have shown that the
CHA,DS,-VASc score can predict undesir-
able events in those with stable CAD,'®
ACS,'"1920 gick sinus syndrome,21 heart
failure,” and patients with Takotsubo syn-
drome.’ in whom the stent has extended
beyond its initial use. A previous study con-
cluded that CHADS, scores were linked to
long-term mortality (hazard ratio [HR]
1.38) and stroke (HR 1.46) in 2335 patients
with ACS.* Another retrospective analysis
of patients after acute MI showed that the
CHA,DS,-VASc score could also predict
long-term cardiac events.”* Interestingly,
the authors found that the CHA,DS,-
VASc score was more prognostic among
patients after ST-elevation MI (STEMI)
than among those after non-ST-clevation
MI (NSTEMI).** Another study concluded
that the CHA,DS,-VASc score was benefi-
cial in predicting long-term mortality and
stroke in patients with diabetes mellitus
after STEMI, but could not predict the
long-term risk of MI?® Recent studies
showed that the CHA,DS,-VASc score
may be used to predict acute stent throm-
bosis in patients with an STEMI* and
prosthetic valve thrombosis in patients
with a mechanical prosthetic valve.*

Based on the CHA,DS,-VASc score
system, there have been some more recently
developed novel scoring systems. For
example, the CHA,DS,-VASc-CF, which
incorporates family history and smoking
habits; and the CHA,DS,-VASc-HS score,
which incorporates hyperlipidaemia and
smoking."*" When compared with the
CHA,DS,-VASc score, the CHA,DS,-
VASc-CF score was better at predicting
long-term cardiovascular death in patients
who have had an acute ML."? Likewise, the
CHA,DS,-VASc-HS score was proven to
positively correlate with the complexity
and severity of CAD.'>"
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The CHA,DS,-VASc score represents
the potential risk factors for ISR as dis-
cussed above. Two previous studies
reported elevations in the CHA,DS,-VASc
scores in patients in the ISR groups com-
pared with the non-ISR groups.'"!'> Their
multivariate logistic regression analyses
showed that the CHA,DS,-VASc score
was an independent risk factor for ISR in
patients after BMS implantation, and they
concluded that the CHA,DS,-VASc score
was a simple effective means of predicting
ISR in those patients.'"!?

Several prior studies have demonstrated
that DES can reduce the incidence of
ISR after BMS implantation.'” To the
best of our knowledge, the present study is
the first to have focused on the predictive
role of CHA,DS,-VASc scores in patients
with ACS or angina after DES implanta-
tion. This current study demonstrated
that the CHA,DS,-VASc score and the
CHA2DS2-Vasc-HS score were not associ-
ated with an increased risk of ISR in indi-
viduals undergoing revascularization with
DES, which is in contrast with the findings
of two earlier BMS studies.'"'?

This current study had a number of lim-
itations, including the lack of randomiza-
tion, the retrospective observational design
and the inclusion of patients from a single
centre after DES implantation. The current
study included 358 patients, all of whose
CHAQDSTVASC and CHAQDSQ-VASC-HS
scores were greater in the ISR group than
the non-ISR group, but the differences did
not reach statistical significance. Due to the
retrospective study design, it was only pos-
sible to identify associations between clini-
cal risk factors and restenosis, but not
assess causal relationships. The definition
of ISR wused in this current study was
not quantitative but was based on the inde-
pendent assessment of two interventional
cardiologists. As a result, diminished intra-
vascular lumens may have been managed in
routine clinical practice. Additionally, the

study did not use intravascular ultrasound
or optical computed tomography to assess
the degree of in-stent re-narrowing. Despite
these limitations, the present study adds to
our understanding of the predictive role of
the CHA,DS,-VASc score in patients with
ISR after DES implantation. To the best of
our knowledge, this is the first study focus-
ing on this clinical question.

In conclusion, CHA,DS,-VASc-Vasc
and CHA,DS,-VASc-HS scores do not
appear to be good predictive tools for ISR
in patients with ACS or angina who under-
went DES implantation. Higher HbAI,
values and smaller stent size were positively
associated with a greater risk of ISR. In our
opinion, patients with higher HbA1. values
and/or smaller stent sizes who undergo
stent implantations should be considered
for repeated coronary angiography exami-
nations, as opposed to only one examina-
tion in the first year after stent placement.
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