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adverse cardiac or Aims: Previous risk models predicting in-hospital major adverse cardiac or cerebrovascular events

cerebrovascular event,

) (MACCE) after percutaneous coronary interventions (PCl) may underestimate actual short-term post-
drug-eluting stent

procedure complications due to the trend toward early discharge of patients.

Methods and results: Using a subset (N=10,679) from the STENT Group registry, a logistic regression
model was developed to predict 30-day MACCE which includes death, myocardial infarction, target vessel
revascularisation and stroke. An integer-based risk score was created from the model and validated in
another subset (N=3,099). In the study subset, there was significant difference between in-hospital and
30-day MACCE N=443 (2.0%) vs. 131 (4.2), p<0.01, respectively. A final risk model included nine
variables; absence of pre-procedural statin (odds ratio=1.3, 95% confidence interval=1.0-1.5),
haemoglobin level (0.9/1gm increase, 0.8-0.9), cardiogenic shock (4.4, 3.1-6.3), acute congestive heart
failure (1.6, 1.2-2.3), left main disease (2.2, 1.3-3.7), left anterior descending artery lesion (1.3, 1.0-1.5),
ostial lesion (1.6, 1.2-2.1), coronary thrombosis (2.0, 1.4-2.9) and ACC/AHA type C lesion (1.3, 1.1-1.6).
The c-statistics of the final model were 0.653 and 0.692 in the study and validation subset, respectively.
Conclusions: In this large real world registry of DES, in-hospital MACCE did not represent short-term post-
procedure prognosis. The risk model consisting of nine variables predicted 30-day MACCE with modest
discriminatory value.
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Introduction

The introduction of drug-eluting stent (DES) dramatically changed
the management of patients with coronary heart disease. Risk
models for predicting adverse outcomes such as mortality and
complications after percutaneous coronary interventions (PCI) have
been published.™® However, all of the existing models derived from
the datasets prior to approval of the first DES (the sirolimus-eluting
stent, SES) in April 2003, and none of them was tested in the DES
registries.!? Although it was reported that there was no difference in
30-day stent thrombosis rates between DES and bare-metal stent
(BMS) as long as dual antiplatelet therapy was continued, there are
still concerns about short-term complications related to DES.'©
Therefore, at least the discriminatory values of the existing risk
models should be tested in DES cohorts.

All of the existing models used in-hospital events as their study
outcomes, and none evaluated 30-day outcomes. However, many
complications can manifest after hospital discharge. Therefore, with
contemporary hospitalisation discharge patterns requiring only one
or two days of hospitalisation after procedures, in-hospital outcomes
may underestimate actual short-term  post-procedure
complications.

The STENT (Strategic Transcatheter Evaluation of New Therapies)
study is the first and largest multicentre prospective registry to collect
short and long-term clinical outcomes with SES and paclitaxel-
eluting stents (PES) from a “real-world” patient population in the
United States.!! It provides a unique opportunity to identify a group
of variables which predicts clinical adverse outcomes after PCI with
DES. Thus, we sought to utilise the STENT registry to develop an
integer-based risk score predicting 30-day major adverse cardiac or
cerebrovascular events (MACCE) after PCI with DES.

Methods
Study population

The details of patient enrolment and the data collection process
were previously described elsewhere.!! Briefly, the STENT study is a
multicentre multi-device PCI registry that began enrolment in May
2003. Centres were selected to represent a mix of large tertiary
referral- and smaller community-based interventional cardiology
programs. All eight centres obtained institutional review board (IRB)
approval to prospectively consent and enrol patients. For patients
having more than one procedure during the study period, the first
procedure was used for 30-day follow-up. Patients having lesions
treated only with SES or PES were included.

In the STENT registry there were 14,5635 patients enrolled from
May 1, 2003, through June 30, 2006. Of these, 757 (5.2%) were
lost follow-up in 30 days after the index procedures, and the data of
the remaining 13,778 patients (94.8%) were used for the study. For
data analysis and risk score construction, we included patients
(N=10,679, 77.5% of the all study patients) who underwent PCI
with DES between May 1, 2003 and December 31, 2005 (study-
set). For internal validation of the risk model and scoring system, we
used patients (N=3,099, 22.5% of the all study patients) who
underwent PCl with DES between January 1, 2006 and June 30,
2006 (validation-set).

Primary outcome

The primary outcome was MACCE, defined as one or more of the
following cardiac or cerebrovascular events within 30 days after
index procedures: 1) death, 2) myocardial infarction (M),
3) unplanned target vessel revascularisation (TVR), and
4) cerebrovascular accident. Ml included clinical ST-segment
elevation myocardial infarction (STEMI) and non- ST-segment
elevation myocardial infarction (NSTEMI). So-called periprocedural
MI was not included because cardiac biomarkers were not routinely
measured after PCls. Unplanned TVR included coronary artery
bypass graft surgery (CABG) of the target vessel or re-PCl of
targeted vessels. Patients who underwent elective CABG or re-PCl
for residual disease were not included.

Baseline characteristics

Baseline clinical characteristics included demographics (age,
gender, body mass index), medical history (history of hypertension,
hypercholesterolaemia, diabetes mellitus, cigarette smoking),
cardiac history (prior congestive heart failure (CHF), prior MI, prior
PCI, prior CABG), pre-procedural medication (statin use, insulin
use), and pre-procedural laboratory data (serum creatinine,
haemoglobin level).

Procedural characteristics included indications of PCI (no angina,
atypical chest pain, stable angina, unstable angina, NSTEMI,
STEMI), priority of PCI (elective, urgent, emergent or salvage), acute
CHF, cardiogenic shock, and anticoagulation in cathlab (use of
glycoprotein llb/llla inhibitors, unfractionated heparin, bivalirudin).
Cardiogenic shock was defined as one or more of following:
1) systolic blood pressure <90 mmHg, 2) cardiac arrest, 3) cardio-
pulmonary resuscitation, 4) ventricular tachycardia / fibrillation at
presentation, 5) placement of intra-aortic balloon pump, and
6) other cardiopulmonary support during the procedure, following
the definition used in the previously published and widely accepted
risk prediction model, Mayo Clinic Risk Score.!

Angiographic characteristics included multivessel disease, vessel of
lesions (left main, left anterior descending, left circumflex, ramus,
right coronary artery), location of lesions (ostial, proximal, mid,
distal), lesion type (saphenous vein graft, chronic total occlusion,
bifurcation, calcification, intracoronary thrombus, ACC/AHA type C
lesion), and pre-procedure TIMI flow grade <3.

Statistical methods

All univariate testing for categorical variables was done with the Chi-
square test for association, or the Fisher’s exact test when expected
cell counts were less than five observations. Continuous variables
were evaluated with the Student’s t-test after confirming a normal
distribution. All p-values were two-tailed.

Logistic regression was used to model the incidence of MACCE and
generate parameter estimates. Characteristics significant (p <0.1)
in univariate analysis and/or clinically relevant were used into
a stepwise regression model. Any fields missing more than 5% of
the data were excluded. Forward and backward stepwise
regressions were done using p<0.1 as the initial cut off to enter or
exit the model, and p<0.05 to remain in the final model. These
models were used to determine a set of variables which has the best
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Risk score for predicting 30-day MACCE after PCI

likelihood ratios for predicting post-procedure complications. These
analyses were done in the study-set of patients. An integer-based
risk score system was developed based on the final logistic
regression model using the method described by Sullivan, et al.'?
Briefly, the risk factors identified through the multivariable logistic
regression modelling were assigned an integer coefficient. Integers
were chosen to be approximately proportional to the estimated
continuous coefficients from the logistic model. Within the study-
set, discriminatory ability of the final logistic regression model was
determined. The integer-based risk score was calculated for each
patient, and the c-statistic was determined for each sample.

We utilised the validation-set (the remaining 22.5% of the all study
patients) to validate the logistic regression model and the risk score
algorithm. Model discrimination was assessed by c-statistic, and
calibration was tested with the Hosmer-Lemeshow statistic. The
association between total risk score categories (tertile and quintile)
and observed event rates was also assessed with the use of the
Cochran-Armitage test for trend. All analyses were performed using
SAS® version 9.1 (SAS Institute, Inc., Cary, NC, USA).

Results

The incidence of major adverse outcomes in both the study and val-
idation-sets are shown in Table 1. There was incidence of death
(N=109, 1.0%), MI (N=161, 1.5%), unplanned TVR (N=211,
2.0%), and cerebrovascular accident (N=18, 0.2%), within 30 days
after the index procedures. In-hospital MACCE (N=214, 2.0%) and
30-day MACCE (N=443, 4.1%) were significantly different
(p<0.01). Mean length of hospitalisation was 2.3 days (standard
deviation=15.7). Baseline characteristics of the study and valida-
tion-set are shown and compared in Table 3.

Univariate analysis of clinical variables and
30-day MACCE in the study-set

Univariate associations between baseline clinical variables and 30-
day MACCE in the study-set are shown in Table 3. Significant
variables included history of CHF, absence of pre-procedural statin,
renal failure (increasing serum creatinine), and decreasing
haemoglobin level. Interestingly, absence of pre-procedural statin
remained significant (p <0.05) when adjusted with absence of post-
procedural statin.

Univariate analysis of procedural variables and

Table 1. Incidence of major adverse outcomes in both the study
and validation sets.

Study-set Validation-set

N=10,679 N=3,099
Death (%) 109 (1.0) 53 (1.7)
MI (%) 161 (1.5) 44 (1.4)
Unplanned TVR (%) 211 (2.0) 41 (1.3)
Stroke (%) 18 (0.2) 9 (0.3)
MACCE (%) 443 (4.2) 131 (4.2)

MI: myocardial infarction; MACCE: major adverse cardiac or cerebrovascular
events
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Table 2. Baseline characteristics of the study-set and the validation-set.

Variables Study-set Validation-set  p-value
(n=10,679) (n=3,099)

Age in years (mean+SD) 62.8+11.7 63.6+ 11.5  <0.001
Male 7,027 (65.8%) 2,053 (66.3%)  0.65
Diabetes mellitus 3,398 (31.8%) 1,081 (34.9%)  0.001
Hypertension 7,911 (74.1%) 2,361 (76.2%)  0.018
Hypercholesterolaemia 6,628 (62.1%) 1,806 (58.3%) <0.001
Prior MI 2,368 (22.2%) 711 (22.9%)  0.37
Prior PCI 2,774 (26.0%) 801 (25.9%)  0.89
Prior CABG 1,687 (15.8%) 521 (16.8%) 0.18
Acute CHF 395 (3.7%) 158 (5.1%)  <0.001
Cardiogenic shock 201 (1.9%) 72 (2.3%) 0.12
Presentation to cathlab

No angina 698 (6.5%) 222 (1.2%)  <0.001

Atypical chest pain
Stable angina
Unstable angina
NSTEMI

STEMI

339 (3.2%)
1,073 (10.1%)
4,899 (45.9%)
2,100 (19.7%)
1,544 (14.6%)

118 (3.8%)
479 (15.5%)
1,218 (39.3%)
608 (19.6%)
451 (14.6%)

SD: standard deviation; MI: myocardial infarction; PCI: percutaneous coronary
intervention; CABG: coronary artery bypass surgery; CHF: congestive heart
failure; NSTEMI: non-ST-segment elevation myocardial infarction; STEMI:
ST-segment elevation myocardial infarction

30-day MACCE in the study-set

Univariate associations between procedural variables and 30-day
MACCE in the study-set are shown in Table 3. Significant variables
included STEMI, emergent / salvage procedures, acute CHF, and
cardiogenic shock.

Univariate analysis angiographic variables and
30-day MACCE in the study-set

Univariate associations between angiographic variables and 30-day
MACCE in the study-set are shown in Table 3. Significant variables
included left main disease, left anterior descending artery (LAD)
lesions, chronic total occlusion, bifurcation lesions, calcified lesions,
multiple lesions, coronary thrombosis, ACC/AHA type C lesions, and
pre-procedure TIMI flow grade <3.

Multivariable logistic regression analysis and
an integer-based risk score

Nine variables were selected in the final multivariable logistic model
(Table 4). The variables were cardiogenic shock, acute CHF,
haemoglobin level, absence of pre-procedural statin use, left main
disease, LAD lesion, ostial lesion, coronary thrombosis and ACC/AHA
type C lesion. The C-statistic and the Hosmer-Lemeshow p-value of
the final model in the study-set were 0.653 and 0.448, respectively.

Creation of an integer-based risk score

An integer-based risk score was created based on the model
coefficients in Table 4. Estimates of 30-day MACCE risk corresponding
to different total scores are shown in Figure 1. The range of possible
MACCE risk scores is from -2 to 32 and the estimated risk goes up



Table 3. Univariate associations between baseline clinical variables and 30-day MACCE.

Basline variables 30-day MACCE Odds ratio 95% CI  p value
Age (mean+SD) 63.2¢11.9 NA NA 0.420
Gender - Male 66.8% 1.0 0.9-1.3 0.702
BMI (meanSD) 29.1£5.9 NA NA 0.068
Hypertension 74.7% 1.0 0.8-1.3 0.756
Hypercholesterolaemia 59.1% 0.9 0.7-1.1 0.196
Diabetes mellitus 31.8% 1.1 0.9-1.3 0.402
Current smoking 30.9% 11 0.9-1.3 0.477
Prior CHF 10.3% 1.4 1.1-2.0 0.024
Prior MI 23.3% 1.1 0.9-1.3 0.578
Prior PCI 26.6% 1.0 0.8-1.3 0.744
Prior CABG 16.7% 1.1 0.8-1.4 0.593
Absence of pre-procedural statin - 52.1% 1.4 1.3-1.7  <0.001
Insulin use 10.0% 1.2 0.9-1.7 0.162
Serum creatinine (meanzSD) 1.210.9 NA NA 0.027
Haemoglobin level (meanSD) ~ 11.8+2.2 NA NA <0.001
Procedural variables
Indications of PCI
No angina 3.8% 1.0 NA NA
Atypical chest pain 3.8% 2.1 1.1-4.2 0.252
Stable angina 8.1% 1.4 0.8-2.5 0.267
Unstable angina 44.9% 1.7 1.0-2.8 0.779
NSTEMI 17.8% 1.6 0.9-2.7 0.646
STEMI 21.4% 2.6 1.5-4.4  <0.001
Priority of PCI
Elective 22.2% 1.0 NA NA
Urgent 54.8% 1.4 1.1-1.8 0.252
Emergent or salvage 23.1% 2.5 1.9-3.3  <0.001
Acute CHF 9.3% 2.9 2.0-40  <0.001
Cardiogenic shock 1.9% 9.8 7.1-13.6  <0.001
Anticoagulation in cathlab
GP IIb IITa inhibitors 59.1% 64.8% 30.5% 1.1
Unfractionated heparin 0.9 1.0 0.9-1.3 0.8-1.2
Bivalirudin 0.8-1.2 0.378 0.527 0.939

Angiographic variables: These variables are indicated if present in 1 or more
lesions

Multivessel disease 58.5% 1.8 1.4-2.2  <0.001
Vessel of lesion
Left main 3.6% 2.7 1.6-46  <0.001
LAD 47.0% 13 1.1-1.6 0.004
LCX 24.8% 0.9 0.8-1.2 0.523
RCA 35.4% 0.8 0.7-0.98 0.034
Ostial lesion 15.6% 1.8 1.4-2.4  <0.001
Type of lesion
Saphenous vein graft 7.0% 1.3 0.9-1.9 0.172
Chronic total occlusion 1.6% 0.9 0.4-1.9 0.802
Bifurcation 10.8% 1.6 1.2-2.1 0.004
Calcification 29.1% 1.3 1.0-1.6 0.023
Multiple lesions 30.0% 1.4 1.1-1.7 0.003
Coronary thrombosis 6.3% 2.2 1.5-3.3  <0.001
ACC/AHA Type C lesions 43.6% 1.7 1.4-2.1  <0.001
Pre-procedure TIMI Flow <3 20.3% 1.5 1.1-1.8 0.002

MACCE: major adverse cardiac or cerebrovascular events; CI: confidence interval; SD: standard
deviation; BMI: body mass index; CHF: congestive heart failure; MI: myocardial infarction;
PCI: percutaneous coronary intervention; CABG: coronary artery bypass surgery; NSTEMI: non
ST-segment myocardial infarction; STEMI: ST-segment elevation myocardial infarction; GP:
glycoprotein; LAD: left anterior descending; LCX: left circumflex; RCA: right coronary artery
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Figure 1. Estimated risk of 30-day MACCE.

to 85%. The C-statistic of the integer-based risk score in the study-
set was 0.646. Predicted and observed 30-day MACCE by total risk
score categories (tertile and quintile) are shown in Figures 2A and
3A, respectively. The predicted and observed event rates appear to
be similar, except perhaps in the upper range of the distribution in
the study set. The Cochran-Armitage test for trend was significant
when total risk scores were broken down by quintile (p=0.001) and
by tertile (p=0.013).

Validation of the integer-based risk score

In the validation-set, there was 1.7% death (N=53), 1.4% MI
(N=44), 1.3% TVR (N=41), 0.3% cerebrovascular accident (N=9),
4.2% MACCE (N=131) within 30 days after PCI with DES. The final
multivariable logistic model had a C-statistic of 0.704 and a Hosmer-
Lemeshow p-value of 0.64. The C-statistic of the integer-based risk
score in the validation-set was 0.692. Predicted and observed 30-
day MACCE by total risk score categories (tertile and quintile) are
shown in Figures 2B and 3B, respectively. The Cochran-Armitage
test for trend was not significant when total risk scores were broken
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Figure 2. Predicted and observed 30-day MACCE stratified by total risk
score categories (tertile). A. Comparison in the study-set (p=0.013 in
the Cochran-Armitage test for trend). B. Comparison in the validation-
set (p=0.48 in the Cochran-Armitage test for trend).

-945 -

monline



Risk score for predicting 30-day MACCE after PCI

Table 4. Multivariable logistic regression analysis and integer-based risk score for predicting 30-day MACCE.

Variables Integer score Coefficient (SE) OR 95% CI p value
Intercept -1.62
Cardiogenic shock 9 1.49 (0.21) 4.4 3.1-6.3 <0.001
Acute CHF 3 0.49 (0.21) 1.6 1.2-2.3 0.017
Absence of pre-procedural statin 1 0.23 (0.12) 1.3 1.0-1.5 0.047
Haemoglobin level (mg/dL) -0.17 (0.03) 0.9 0.8-0.9 <0.001

<9.0 5

>9.0 to <10.0 4

>10.0 to <11.0 3

>11.0 to <12.0 2

>12.0 to <13.0 1

>13.0 to <14.0 0

>14.0 to <15.0 -1

>15.0 -2
Left main disease 5 0.79 (0.31) 2.2 1.3-3.7 <0.001
LAD lesion 1 0.23 (0.12) 1.3 1.0-1.5 0.044
Ostial lesion 3 0.45 (0.16) 1.6 1.2-2.1 0.005
ACC/AHA type C lesion 2 0.26 (0.12) 1.3 1.1-1.6 0.031
Coronary thrombosis 4 0.70 (0.23) 2.0 1.4-2.9 0.003

SE: standard error; OR: odds ratio; CI: confidence interval; CHF: congestive heart failure; LAD: left anterior descending artery
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Figure 3. Predicted and observed 30-day MACCE stratified by total risk
score categories (quintile). A. Comparison in the study-set (p=0.001
in the Cochran-Armitage test for trend) B. Comparison in the
validation-set (p=0.14 in the Cochran-Armitage test for trend)

down by either tertile (p=0.48) or quintile (p=0.14). Additionally, the
integer-based risk score was tested for the prediction of in-hospital
MACCE in the validation-set. For predicting in-hospital MACCE, the
C-statistic of the model was 0.799.

Discussion

In the present study, a risk score system for predicting 30-day MACCE
was developed based on the data of 10,679 patients in the STENT
registry. The system was then validated using the data collected from
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other 3,099 patients in the STENT registry. Compared to the previously
reported risk scores, the present risk score system is unique because
of the following reasons. First, this risk score system was derived
from and validated in the dataset exclusive to DES. It should be
emphasised that most of patients (N=13,378, 97.1%) received
thienopyridine at least after the procedures in the STENT Group
registry. Our risk score may not be applicable if patients are not given
post-procedure thienopyridine. Second, this risk score system predicts
30-day post-procedural complications. All previous documented risk
scores predicted mortality or major complications in the index
hospitalisations.’® However, the present study demonstrated that
short-term complications were underestimated by using these in-
hospital outcomes. It may not be fair to inform patients undergoing
procedures of estimated in-hospital outcomes alone as risk of short-
term complications. Many short-term post-procedural complications
can manifest out of the hospital because of the contemporary
hospitalisation pattern: most of patients who underwent PCl were
discharged home in one to two days after the procedures.

Of the nine variables in our risk score, cardiogenic shock, acute CHF,
left main disease, LAD lesion, ostial lesion, ACC/AHA type C lesion and
coronary thrombosis were risk factors of high-risk procedures
consistently identified in previous studies.' In contrast, pre-procedural
statin and haemoglobin level were not in the previously reported risk
score systems. The benefits of HMIG-CoA reductase inhibitor (statin) are
well established in primary and secondary prevention for coronary
artery disease.’®” Moreover, the benefits of statin therapy seem to
extend to the patients experiencing acute coronary syndrome.'® A few
studies have suggested that statin therapy prior to PCl was associated
with reductions of myonecrosis and mortality after PCI.1?? In our study,
absence of pre-procedural statin was an independent predictor of 30-
day MACE even when adjusted with absence of post-procedural stain
and the other eight variables in the final risk model. However, it remains
to be proven by future clinical trials whether statin use before PCI
improves post-procedure outcomes.



Anaemia has been reported to be associated with increased mortality
in patients who undergo PCI.2>%5 Although presence of anaemia prior
to procedures was associated with post-procedure major bleeding
complications, the mechanisms associated with increased mortality
among patients with pre-procedural anaemia have not been fully
defined.?® It is reasonable to think that transfusing anaemic patients
who undergo PCI will improve post-procedure outcomes. However,
the previous studies have shown the paradoxical relationship between
post-procedure blood transfusion and higher short-term mortality (in-
hospital, 30-day) among patients who underwent PCI.?>?” Some
potential reasons for the paradox between blood transfusion and
short-term higher mortality have been proposed, such as depletion of
nitric oxide (NO) and increasing inflammatory mediators in the stored
red blood cells.?82° To the best of our knowledge, there is no reported
data whether correcting haemoglobin level before PCI in patients with
baseline anaemia improve outcomes.

Study limitations

C-statistics of our model were modest; 0.653 and 0.692 in the
study- and validation-sets, respectively. This may be the most
significant limitation of our study. Previously Mayo Clinic Risk Score
was reported to predict in-hospital MACCE with good c-statistics;
0.782 and 0.755 in the study- and validation-sets, respectively. In
contrast, c-statistics of SCAI risk score predicting in-hospital major
adverse cardiac events (MACE; a composite of death, non-fatal Ml
and emergent CABG) were reported lower; 0.71 and 0.65 in the
study- and validation-sets, respectively. It may be reasonable to
assume that the prediction of 30-day events is more difficult than
the prediction of in-hospital events because more factors are likely
related to far future events. This was confirmed by our own
validation of in-hospital MACCE with the 30-day MACCE algorithm.
The model actually was a better predictor for in-hospital MACCE,
suggesting that the in-hospital endpoint is more easily predicted
due to the close proximity to the intervention.

In Table 2, p-values comparing mean age, prevalence of diabetes,
hypertension, hypercholesterolaemia and acute CHF between the
study- and validation-sets were significant (<0.05). However, these
significant p-values are likely the type | error which is incorrectly
rejecting the null hypothesis due to very large sample size. We do
not see any reasons why the patient characteristics were different
between the two time periods. Indeed, the effect sizes between the
two groups were very small.

The Cochran-Armitage tests for trend comparing the predicted and
observed event rates in the study-set (Figures 2A and 3A) resulted
in significant p-values, while the trends in the validation-set (Figures
2B and 3B) were not significant. The significant test results in the
study-set are likely due to the unexpectedly high observed event
rates in the highest total risk score categories, 71% in the tertile
(Figure 2A) and 88% in the quintile (Figure 3A). Indeed, the
predicted and observed event rates in the remaining total risk score
categories were closer in the study-set than those in the validation-
set. Although we are unable to explain such high event rates in the
highest risk cohorts in the study-set, it would be reasonable to
assume that the validation-set is more likely to represent the PCI
outcomes in contemporary practice.

Clinical research

The previously reported demographic risk factors such as higher
age, female gender and prior history of CABG were not predictors of
post-procedure complications in the present study.!® Age was
analysed as categorical and continuous variables, however it was
consistently non-significant through the entire study including
univariate and multivariable analyses. We are unable to explain
these findings against the previously published data. We might have
been conservative for procedure indications in patients with these
traditional demographic risk factors, therefore potential selection
bias cannot be excluded in the study.

Conclusion

The potential risk of PCI has to be assessed and weighted against
the potential benefit before the procedure with informed patients
and their families. The present study provides updated evidence
and a useful risk score system which would help clinicians estimate
short-term procedural risk.
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