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ABSTRACT - Background: Clinical outcomes of percutaneous coronary interventions depend
on clinical, angiographic and procedure-related characteristics. The present study aimed to analyze
patients with thrombus-containing lesions to study how the variables of interest influence in-
hospital mortality. Methods: A retrospective study of procedures registered on the Central Nacional
de Intervengbes Cardiovasculares (CENIC) between 2006 and 2016, divided into three periods.
Results: The sample comprised 22,587 patients. There were 22,978 procedures; in that, 25,107 vessels
were treated, 23,237 (92.5%) of which with stents. The mean age of the patients was 60.9+12.1
years, 70.3% were male, and 20.5% diabetics. Of procedures, 93.8% were successful, 46.4% of which
a primary intervention. Glycoprotein IIb/IIla inhibitors were used in 15.3%, thromboaspiration
in 4.3% and, drug-eluding stents were placed in 9.1% of cases. The variables that better explained
mortality were the initial period of treatment, advanced age, female sex, absence of dyslipidemia,
presence of diabetes, previous acute myocardial infarction, more extensive coronary artery disease,
use of glycoprotein IIb/IIla inhibitors and primary percutaneous coronary intervention in the
multiple logistic regression model. Conclusion: The CENIC database was analyzed based on clinical,
angiographic and procedure-related characteristics, as well as on clinical outcomes of percutaneous
coronary interventions in patients with thrombus-containing lesions. Variables influencing in-
hospital mortality were initial period, elderly, female, absence of dyslipidemia and diabetes, previous
acute myocardial infarction, more extensive coronary artery disease, use of glycoprotein IIb/IIla
inhibitors and primary percutaneous coronary intervention.

Keywords: Coronary artery disease; Percutaneous coronary intervention; Mortality; Registries

RESUMO - Introducdo: Os desfechos clinicos das interven¢bes coronarias percutineas
apresentam resultados dependentes das caracteristicas clinicas, angiograficas e dos procedimentos.
O objetivo deste estudo foi realizar a compara¢io dos pacientes com lesdes e presenca de trombo,
para verificar a influéncia das varidveis de interesse em relacdo a mortalidade hospitalar.
Métodos: Estudo retrospectivo de procedimentos cadastrados no registro da Central Nacional de
Interven¢des Cardiovasculares (CENIC) entre os anos 2006 e 2016, divididos em trés periodos.
Resultados: A amostra foi composta por 22.587 pacientes. Ocorreram 22.978 procedimentos,
tendo sido tratados 25.107 vasos, sendo 23.237 (92,5%) com stents. A média de idades dos
pacientes foi de 60,9+12,1 anos, 70,3% eram do sexo masculino, e 20,5% eram diabéticos. Com
relacdo aos procedimentos, houve sucesso em 93,8%, sendo 46,4% de interven¢io primaria. O
uso de inibidores da glicoproteina IIb/IIla ocorreu em 15,3%, a tromboaspira¢do se realizou em
4,3% e, em 9,1%, implantou-se stent farmacolégico. No modelo de regressio logistica multipla,
as variaveis que melhor explicaram 6bito foram primeiro periodo de tratamento, idade avancada,
sexo feminino, auséncia de dislipidemia, presenca de diabetes, infarto agudo do miocardio prévio,
maior extensdo da doenca de artéria coronariana, uso de inibidores da glicoproteina IIb/IIla e
intervenc¢io corondria percutinea priméria. Conclusdo: A anélise do banco de dados da CENIC
foi fundamentada nas caracteristicas clinicas, angiograficas, dos procedimentos e desfechos
clinicos nas intervencées coronarias percutineas dos pacientes com lesdes e presenca de trombo.
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Primeiro periodo de tratamento, idoso, sexo feminino, auséncia de
dislipidemia, diabetes, infarto agudo do miocardio prévio, doenca
de artéria coronariana com maior extensio, uso de inibidores da
glicoproteina IIb/IIla e interven¢io corondria percutinea primaria
foram variaveis que causaram repercussio na mortalidade hospitalar.

Descritores: Doenca de artéria coronariana; Intervencio corondaria
percutanea; Mortalidade; Sistema de registros

BACKGROUND

Ischemic heart disease and stroke are the major cau-
ses of mortality worldwide, and they were accountable for
a total 15.2 million out of 56.9 million deaths worldwide,
in 2016.! Knowledge of clinical and angiographic characte-
ristics of patients with coronary artery disease (CAD) is
fundamental in making decisions regarding percutaneous
coronary intervention (PCI), with an impact on quality of
life and survival.?

Patients with non-ST segment elevation acute coronary
syndrome (NSTEMI) usually present at least one culprit le-
sion, with eccentricity or irregular borders, and suggestive
signs of ulcerations with luminal filling defects indicating
adjacent thrombotic process.? The thrombotic burden in
patients with ST-segment elevation myocardial infarction
(STEMI), submitted to primary or rescue PCI, is conside-
red a determining factor for negative clinical outcomes.
The presence of thrombus-containing lesions is known to
provide higher risk of major adverse cardiovascular events
(MACE) and death, when compared to events without
thrombus-containing lesions, due to higher risk for distal
embolization, reduction in myocardial reperfusion and
worse prognosis.*

In past decades, the development of interventional
cardiology has allowed growth in PCI indication for more
complex scenarios and patients. The present study aimed to
compare the clinical-angiographic profiles and the charac-
teristics of PCI performed on patients with thrombus-con-
taining lesions, in order to study the influence of variables
of interest on mortality.

METHODS

The present study is a retrospective analysis of clinical
and angiographic characteristics, and post-PCI outcomes
in a sample of 22,587 patients with thrombus-containing
lesions, between June 2006 and March 2016. Data were
collected from the Central Nacional de Intervengées Cardiovascu-
lares (CENIC; http://www.corehemo.net/) of the Sociedade
Brasileira de Hemodindmica e Cardiologia Intervencionista
(SBHCI). CENIC is an official agency of the SBHCI and the
database is built through entries by voluntary contribution
of active members of the society on PCI procedures. The
analysis was approved by the Research Ethics Committee,
opinion no. 3.003.202 (CAEE: 00771112.9.0000.5483).
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Data were grouped into three periods. The first period
(2006-2008) included 8,205 patients, the second period
(2009-2011), 8,264 patients, and the third period (2012-
2016), 6,118 patients.

The clinical definition of acute myocardial infarction
(MI) was the presence of abnormal cardiac biomarkers
(CB), along with evidence of acute myocardial ischemia. The
MI considered was type 1, characterized by atherothrom-
botic CAD and, generally triggered by rupture of an athe-
rosclerotic plaque (rupture or erosion) with an increase in
CB and one of the following findings: symptoms of acute
myocardial ischemia, electrocardiogram (EKG) with new
signs of ischemia, development of pathological Q waves,
imaging tests with new loss of viable myocardium or new
regional movement abnormality of the left ventricle wall,
or identification of coronary thrombi on angiogram.®

Silent ischemia was defined as objective documentation
of ischemia in the absence of angina or angina equivalent.

Cardiac-related death, MI or emergency coronary artery
bypass graft (CABG) were considered MACE.

Thrombolysis in Myocardial Infarction (TIMI) grade
flow was the classification used to assess post-thrombolysis
coronary perfusion; grade zero is absence of anterograde
flow after the point of occlusion; grade 1, to the passage
of contrast by the point of obstruction without filling the
entire bed distal to the obstruction; grade 2, to the passage
of contrast through the obstruction and filling of the entire
distal bed with rate of filling and/or emptying of the con-
trast distal to the lesion slower than that of the other arte-
ries; and grade 3, to the presence of anterograde flow with
emptying of contrast in the bed distal to the obstruction,
similar to other arteries.®

The severity classification for patients with MI, propo-
sed by Thomas Killip III and John T. Kimball, was: Killip
I, if absence of signs of heart failure; Killip II, if presence
of crackles or rails in lungs, S3 gallop and elevated jugu-
lar venous pressure; Killip III, if acute pulmonary edema;
and Killip 1V, if cardiogenic shock or hypotension (systolic
blood pressure - SBP <90mmHg) and evidence of periphe-
ral vasoconstriction (oliguria, cyanosis or diaphoresis),
with mortality of 6%, 17%, 38% and 81%, respectively.”

Continuous variables were presented as means and
standard deviations. Analysis of variance (ANOVA) was
used to compare continuous variables of the periods from
2006 to 2016, and, the Bonferroni correction was used for
multiple comparisons. Categorical variables were presen-
ted in absolute numbers and percentages. The Chi-square
test was used to compare categorical variables in the period
from 2006 to 2016, and the likelihood-ratio test was used
whenever required. The patient was considered the sample
unit for analysis of variables. Some patients underwent
more than one procedure. In these cases, the procedure
considered was selected randomly.

The influence of the variables of interest on mortality was
analyzed by simple and multiple logistic regression models.
Significance was set at 5% (p-value <0.05) for all analyses.
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Oracle 10g software was used, and statistical analysis
was performed on the Statistical Package for Social Science
(SPSS), version 23.

RESULTS

Patients’ mean age was 60.9+12.1 years, and 70.3%
were men. Regarding clinical characteristics, 75.4% of pa-
tients had high blood pressure; 54.3% had dyslipidemia;
20.5% diabetes and 35.4% were smokers. In the most re-
cent periods, there was a significant decrease in smokers
when compared to the 2006-2008 period. In contrast, the
number of patients with diabetes increased significantly in
the most recent period (Table 1).

We observed that 14.8% of patients had a previous MI,
13.4% had already been submitted to PCI and 4.3% to coro-
nary artery bypass surgery (CABG). Previous MI was signi-
ficantly less frequent during 2012-2016 when compared to
the 2006-2008 and 2009-2011 periods. In 2012- 2016, the
proportion of patients with previous PCI was significantly
higher than in the initial periods. Otherwise, during the
same period, there was a significant decrease in the num-
ber of patients who had already been submitted to CABG.

There were 22,978 procedures performed, with a mean
of 1.02 procedure per patient. There were 25,107 vessels
treated, 23,237 (92.5%) of which with stents, totaling up

Table 1. Clinical characteristics

thrombus-containing lesions

24,864 stents. Regarding the clinical presentation, during
2006-2008 the proportion of patients with stable angina
and MI was significantly higher than in the other periods.
During 2012-2016, the proportion of acute coronary syn-
drome (ACS) was significantly higher than in the previous
periods. In the initial two periods, the proportion of Killip
IT was significantly higher than during 2012-2016, in which
there was a higher incidence of Killip I.

Angiographic characteristics are presented in table 2.
Single-vessel CAD prevailed (52.9%) and was significantly
higher in the two most recent periods. Regarding vessels
treated, there was a predominance of the left anterior
descending artery (LAD) (43.7%). During 2012-2016, the
intervention in LAD and left circumflex (LCx) was signifi-
cantly higher than in the other periods. During 2006-2008,
intervention in vascular grafts was significantly higher
than in the following periods.

A proportion of 26.5% of lesions were observed to be
calcified. During 2009-2011, the proportion was signifi-
cantly higher than during 2006-2008 and 2012-2016.
During 2012-2016 the proportion was significantly lower
than during 2006-2008. Long lesions (>20mm) totaled
33.8% and, during 2009-2011, they were significantly more
frequent than in the 2006-2008 and 2012-2016 periods,
with a significantly higher incidence of long lesions in the
initial period in comparison to the most recent one. There

HiEs s [n=§?2%%-§gt?esnts] [n=82,ggtgl-pzacn)‘};nts] [n=§,ql:llg-pzaqc:£nts] [n=22,51;7te|‘nlatients] Pl
Age, years 60.8+12.1 61.0+12.2 61.0+12.2 60.9+12.1 0.297
Male sex 5,793 (70.6) 5,750 (69.6) 4,333 (70.8) 15,876 (70.3) 0.199
Smoking 3,255 (39.7) 2,876 (34.8) 1,862 (30.4) 7,993 (35.4) <0.0001
Hypertension 6,165 (75.1) 6,261 (75.8) 4,574 (75.3) 17,000 (75.4) 0.549
Dyslipidemia 4,408 (53.7) 4,491 (54.8) 3,297 (54.5) 12,196 (54.3) 0.381
Diabetes 1,668 (20.3) 1,545 (19.7) 1,152 (21.9) 4,365 (20.5) 0.008
Previous MI 1,367 (16.7) 1,153 (14.7) 626 (11.9) 3,146 (14.8) <0.0001
Previous PCI 957 (11.8) 871 (10.8) 1,144 (19.2) 2,972 (13.4) <0.0001
Previous CABG 436 (5.3) 343 (4.2) 195 (3.2) 974 (4.3) <0.0001
Clinical presentation <0.0001

Stable angina 906 (11.0) 636 (7.7) 461 (7.5) 2,003 (8.9)

Silent ischemia 149 (1.8) 337 (4.1) 282 (4.6) 768 (3.4)

STEMI 5,580 (68.0) 5,354 (64.8) 3,756 (61.4) 14,690 (65.0)

NSTEMI 1,570 (19.1) 1,937 (23.4) 1,619 (26.5) 5,126 (22.7)
Killip <0.0001

I 4,110 (73.7) 4,001 (74.8) 2,905 (78.1) 11,016 (75.2)

I 896 (16.1) 828 (15.5) 461 (12.4) 2,185 (14.9)

111 251 (4.5) 193 (3.6) 144 (3.9) 588 (4.0)

v 317 (5.7) 326 (6.1) 210 (5.6) 853 (5.8)

Results expressed as mean * standard deviation or n (%). MI: myocardial infarction; PCI: percutaneous coronary intervention; CABG: coronary artery bypass surgery; STEMI:
ST-segment elevation myocardial infarction; NSTEMI: non-ST segment elevation acute coronary syndrome.
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Table 2. Angiographic characteristics

2006-2008 2009-2011 2012-2016 (h=22,978
Characteristic pr[:t:=e-8ci::r2ess/ pr[t;lc=e8d'3|17s/ pr[t;‘:eGCiEn%ss/ pr::sg,l‘;ge;/ p-value
n=9,058 vessels)] n=9,195vessels)]  n=6,854 vessels) vessels)
Extension of coronary artery disease <0.0001
Single vessel 4,160 (51.0) 4,455 (54.0) 3,211 (54.1) 11,826 (52.9)
Two-vessel 2,382 (29.2) 2,293 (27.8) 1,716 (28.9) 6,391 (28.6)
Three-vessel 1,581 (19.4) 1,491 (18.1) 1,001 (16.9) 4,073 (18.2)
LMCA 38 (0.5) 8(0.1) 4(0.1) 50 (0.2)
Treated vessels <0.0001
RCA 3,343 (36.9) 3,492 (38.0) 2,534 (37.0) 9,369 (37.3)
LCx 1,430 (15.8) 1,377 (15.0) 1,111 (16.2) 3,918 (15.6)
LAD 3,919 (43.3) 4,021 (43.7) 3,027 (44.2) 10,967 (43.7)
Saphenous vein graft 321 (3.5) 243 (2.6) 141 (2.1) 705 (2.8)
LMCA 45 (0.5) 62 (0.7) 41 (0.6) 148 (0.6)
Type B,/C lesions 7,522 (90.0) 391 (92.2) 117 (92.9) 8,030 (90.2) 0.203
Calcified lesions 2,395 (26.4) 2,606 (28.5) 1,550 (23.8) 6,551 (26.5) <0.0001
Long lesions (>20 mm) 3,114 (34.4) 3,298 (35.9) 2,067 (30.2) 8,479 (33.8) <0.0001
Bifurcations 2,960 (32.7) 3,103 (33.7) 1,996 (29.1) 8,059 (32.1) <0.0001
Total occlusions 5,236 (58.1) 5,268 (57.3) 3,987 (58.2) 14,491 (57.8) 0.4623
TIMI flow pre <0.0001
0/1 5,736 (63.3) 5,960 (64.8) 4,111 (60.0) 15,807 (63.0)
2/3 3,322 (36.7) 3,235 (35.2) 2,743 (40.0) 9,300 (37.0)
Left ventricular dysfunction 4,939 (78.5) 4,109 (80.2) 3,067 (78.5) 12,115 (79.1) 0.0549
Collateral circulation 2,397 (29.3) 1,495 (29.6) 817 (20.3) 4,709 (27.3) <0.0001

Results expressed as n (%). LMCA: left main coronary artery; RCA: right coronary artery; LCx: circumflex; LDA: left anterior descending artery; TIMI: Thrombolysis in

Myocardial Infarction.

were 32.1% of vessels with bifurcation lesions, and during
the 2006-2008 and 2009-2011 periods the proportion was
significantly higher than during 2012-2016.

Over half of patients (63%) were classified as having
TIMI grade flow 0/1, with a significantly higher proportion
during 2009-2011, followed by 2006-2008 and, then by
2012-2016. Moreover, 27.3% of angiograms showed colla-
teral circulation, and with a significantly higher relevance
during 2006-2008 and 2009-2011, than during 2012-2016.

Table 3 presents the characteristics of procedures
performed. During 2012-2016, the mean treated vessels/
patient ratio was higher than during 2006-2008. During
2009-2011 and 2012-2016, the proportion of patients
with stent and the stent/patient ratio were significantly
higher than during 2006-2008. Inversely, during 2006-
2008 and 2009-2011, the mean diameter of stents was
significantly larger than during 2012-2016. However,
during 2012-2016, the mean length of stents was signi-
ficantly longer than in the other periods; in that, during
2009-2011, there was also a significant increase in com-
parison to 2006-2008. Drug-eluting stents were used in
9.1% of procedures. During 2012-2016 the proportion of
drug-eluting stents was significantly higher than in the

4 J Transcat Intervent. 2019,27:1-8

initial periods, and during 2009-2011 it was significantly
higher than during 2006-2008.

Regarding types of interventions, 46.4% were primary
PCI and 2.9% were rescue PCI. During 2009-2011, the
proportion of primary PCI stents was significantly higher
than in other periods, and during 2006-2008 the pro-
portion of rescue PCI stents was significantly higher than
in the other periods.

The use of glycoprotein (GP) IIb/IIla inhibitors (15.3%)
decreased with time, that is, during 2012-2016 there was
a significant fall in comparison with previous periods. In
contrast, thrombus-aspiration (4.3%) grew significantly
during 2012-2016 when compared to previous periods.
The post-procedure TIMI grade flow 2/3 was 95.7%, whi-
le the 0/1 was 4.3%, and during 2012-2016 the pro-
portion of post-procedure TIMI grade flow 0/1 was sig-
nificantly lower than in previous periods. The level of
success of the procedure increased significantly with time.

Table 4 shows clinical outcomes during the hospital
phase. Acute myocardial infarction (0.5%), death (2.6%) and
MACE (2.9%) were significantly higher during 2006-2008
than in the other periods.
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Table 5 presents the variables associated with morta-
lity. Influencing factors were patients during 2006-2008;
older age; female sex; non-smoker; no dyslipidemia; pre-
sence of diabetes; previous AMI; previous CABG; Killip IV
(vs. Killip I, II and III); two-vessel extent (vs. one-vessel);
three-vessel extent (vs. one-vessel); lesion extending to left
main coronary artery (LMCA) (vs. one-vessel); presence of
left ventricle dysfunction; primary PCI and use of GP IIb/Illa
inhibitors.

In the multiple logistic regression (Table 6), the initial
period of treatment, older age, female sex, absence of dys-
lipidemia, presence of diabetes, previous MI, longer extent
of CAD, use of GP IIb/IIla inhibitors, and primary interven-
tion were risk factors that better explained mortality.

Table 3. Characteristics of procedures

thrombus-containing lesions

DISCUSSION

The objective of the study was to analyze data from
CENIC in order to compare clinical, angiographic and pro-
cedural characteristics, and clinical outcomes during the
in-hospital phase of PCI patients with atherothrombotic
lesions. Age is one of the strongest indicators for morta-
lity after PCIL. Elderly patients have a clinical risk profile
substantially higher, albeit angiographic success rates and
clinical benefits of PCI are similar to younger individuals.®
Despite higher incidence in men, women present higher
risk of mortality when compared to men. However, female
sex has been shown not to be an independent predictor of
mortality. High mortality among women occurs mainly due

. mE WEm  mee
Characteristic patients/ n=8,326  patients/ n=8,447 n=6,265 procedures patients/ n=22,978 p-value
procedures/ procedures / / n=6,916 stents) procedures /
n=8,795 stents) n=9,153 stents) n=24,864 stents)

Treated vessels/patient 1.1+0.3 1.1+0.4 1.1+0.4 1.1+0.4 0.026
Use of stent 7,520 (91.7) 7,660 (92.7) 5,701 (93.2) 20,881 (92.4) 0.002
Stent/patient ratio 1.2+0.4 1.2+0.5 1.2+0.5 1.2+0.5 <0.0001
Drug-eluting stents 459 (5.2) 726 (7.9) 1,070 (15.5) 2,255 (9.1) <0.0001
Stent diameter, mm 3.15+0.47 3.14+0.48 3.09+0.5 3.13+0.48 <0.0001
Stent length, mm 20.2+6.3 20.6+6.9 21.3+7.9 20.7+7 <0.0001
Types of intervention <0.0001

Primary PCI 3,860 (46.4) 4,065 (48.1) 2,728 (44.0) 10,653 (46.4)

Rescue PCI 472 (5.7) 115 (1.4) 89 (1.4) 676 (2.9)
Glycoprotein IIb/IIIa inhibitors 1,783 (21.4) 1,160 (13.7) 584 (9.4) 3,527 (15.3) <0.0001
Thromboaspiration 109 (1.2) 461 (5.0) 495 (7.2) 1,065 (4.3) <0.0001
TIMI flow post <0.0001

0/1 513 (5.8) 395 (4.3) 165 (2.4) 1,073 (4.3)

2/3 8,267 (94.2) 8,750 (95.7) 6,748 (97.6) 23,765 (95.7)
Stenosis grade

Pre 95.5(8.9) 95.5(9.3) 96.2 (15.8) 95.7 (11.4) 0.0002

Post 3.0 (12.0) 3.1(10.4) 545 (5.5) 3.7 (10) <0.0001
Success of procedure 7,648 (91.9) 7,973 (94.4) 5,929 (95.6) 21,550 (93.8) <0.0001
Results expressed as mean = standard deviation, or n (%). PCI: percutaneous coronary intervention; TIMI: Thrombolysis in Myocardial Infarction.

Table 4. In-hospital clinical outcomes

Outcome [n=§,020065-|:212t?egnts) (n=82,ggtgl-pza0t?;nts] [n=ggjllg-pza(i::nts] [n=22,5-gj7ta|':\latients] p-value
MI 65 (0.8) 34(0.4) 17(0.3) 116 (0.5) 0.0004
Emergency CABG 0 13(0.17) 2 (0.04) 15(0.11) 0.059
Death 258 (3.1) 177 (2.3) 129 (2.3) 564 (2.6) 0.0005
MACE 309 (3.8) 213 (2.6) 141 (2.3) 663 (2.9) <0.0001

Results expressed as n (%). M

: myocardial infarction; CABG: coronary artery bypass surgery; MACE: major adverse cardiovascular events.

J Transcat Intervent. 2019;27:1-8
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Table 5. Simple logistic regression

Estimate p-value OR 95%ClI
2009-2011 vs. 2006-2008 -0.34 0.0006 0.71 0.59-0.86
2012-2016 vs. 2006-2008 -0.32 0.004 0.73 0.59-0.9
Age, years 0.05 <0.0001 1.05 1.04-1.06
Sex, female vs. male 0.49 <0.0001 1.63 1.38-1.94
Smoking, no vs. yes 0.41 <0.0001 1.50 1.25-1.81
Hypertension, yes vs. no 0.02 0.837 1.02 0.84-1.24
Dyslipidemia, no vs. yes 0.19 0.028 1.21 1.02-1.43
Diabetes, yes vs. no 0.54 <0.0001 1.71 1.42-2.06
Prior MI, yes vs. no 0.34 0.002 1.40 1.13-1.75
Prior PCI, yes vs. no 0.08 0.508 1.09 0.85-1.38
Prior CABG, yes vs. no 0.51 0.003 1.66 1.19-2.31
Clinical picture, angina vs. AMI -2.02 <0.0001 0.13 0.07-0.26
Clinical picture, silent ischemia vs. MI akalal 0.007 0.33 0.15-0.74
Clinical presentation, ACS vs. MI -0.98 <0.0001 0.38 0.29-0.49
Killip, I vs. IV -3.82 <0.0001 0.02 0.02-0.03
Killip, IT vs. IV -2.59 <0.0001 0.07 0.06-0.1
Killip, Il vs. IV -1.34 <0.0001 0.26 0.19-0.36
Extension of CAD, two-vessel vs. single-vessel 0.75 <0.0001 2.12 1.69-2.65
Extension of CAD, three-vessel vs. single-vessel 1.52 <0.0001 4.59 3.72-5.67
Extension of CAD, LMCA vs. single-vessel 3.27 <0.0001 26.42 13.75-50.74
Left ventricular dysfunction, yes vs. no 1.50 <0.0001 4.48 2.74-7.32
Collateral circulation, yes vs. no 0.05 0.633 1.05 0.86-1.29
Types of intervention, primary vs. others 1.39 <0.0001 4.01 3.25-4.95
Types of intervention, rescue vs. others 1.54 <0.0001 4.69 3.12-7.04
Glycoprotein lIb/Ila inhibitors, yes vs. no 0.44 <0.0001 1.56 1.28-1.91

MI: myocardial infarction; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; ACS: acute coronary syndrome; CAD: coronary artery disease;

LMCA: left main coronary artery.

Table 6. Multiple logistic regression

Estimate p-value OR 95%ClI
Constant -7.98 <0.0001
2009-2011 vs. 2006-2008 -0.30 0.004 0.74 0.6-0.91
2012-2016 vs. 2006-2008 -0.39 0.002 0.68 0.53-0.87
Age, years 0.04 <0.0001 1.04 1.03-1.05
Sex, female vs. male 0.28 0.004 1.32 1.09-1.6
Dyslipidemia, no vs. yes 0.24 0.009 1.28 1.06-1.53
Diabetes, yes vs. no 0.34 0.0009 141 1.15-1.72
Prior MI, yes vs. no 0.64 <0.0001 1.90 1.5-2.41
Extension of CAD, two-vessel vs. single-vessel 0.63 <0.0001 1.88 1.48-2.39
Extension of CAD, three-vessel vs. single-vessel 1.21 <0.0001 3.35 2.66-4.22
Extension of CAD, LMCA vs. single-vessel 3.03 <0.0001 20.78 9.69-44.53
Glycoprotein 1Ib/IlIa inhibitors, yes vs. no 0.23 0.040 1.26 1.01-1.57
Types of intervention, primary vs. others 1.44 <0.0001 4.22 3.32-5.36
Types of intervention, rescue vs. others 1.71 <0.0001 DIl 3.56-8.55

MI: myocardial infarction; CAD: coronary artery disease; LMCA: left main coronary artery.

to greater clinical severity, more advanced age and longer
delay to treatment in this group.®’

The analysis revealed a higher likelihood of death in
patients with diabetes. The prevalence of cardiovascu-
lar disease mortality among diabetic patients is four-fold
higher than among non-diabetic individuals. The metabo-
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lic changes that occur in diabetes compromise the endo-
thelial function and predispose to atherosclerotic vascular
lesions, vasospasm and thrombosis.™

There has been a significant decrease in smoking du-
ring the years studied, but paradoxically, smoking was
associated with a “protective effect”: smokers had lower
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mortality rates. However, the TRACE (TRAndolapril
Cardiac Evaluation), OPTIMAAL (Optimal Trial In Myo-
cardial Infarction with the Angiotensin Antagonist Lo-
sartan) and GRACE (Global Registry of Acute Coronary
Events) studies, after adjusted analysis, showed robust
evidence arguing against protection of smoking and
showing that such paradoxical effect does not exist. The
highest mortality risk is due to other clinical, angiographic
and procedural factors.™

Analyzing periods, CABG and PCI incidences decrea-
sed and increased, respectively. Technological progress
and scientific research in interventional cardiology have
grown exponentially. The SYNTAX (Synergy Between
PCI with Taxus and Cardiac Surgery) study compared
PCI vs. CABG in complex multi-vessel patients with and
without LMCA lesions, and enabled quantifying angio-
graphic complexity, by considering the number and loca-
tion of lesions, in addition to morphologic analysis of each
stenosis, which allowed stratifying patients to select the
best procedure. The improvement with SYNTAX II, which
combined angiographic and clinical factors, is that it pro-
ved to be a discerning tool and indicator of mortality in the
late follow-up of the SYNTAX study.'>*3

There was a significant increase in bare-metal and dru-
g-eluting stents use. Moreover, the progress in new genera-
tion drug-eluting stents, with new metal alloys (for example,
chrome-cobalt and platinum-chrome), platforms with thin-
ner struts with more biocompatible polymers, and 100% bio-
absorbable polymers, have shown superiority in comparison
to the first generation drug-eluting stents, both in efficacy
and safety, with a striking reduction in long-term occurren-
ce of MACE, even with short-term dual antiplatelet therapy
(DAPT) (30 days).™

A reduction in the use of GP IIb/Illa inhibitors was ob-
served between periods due to new antiplatelet agents in
combination with current anti-thrombotic therapy, as the
routine use did not prove beneficial and may lead to higher
rates of severe bleeding. Use occurred in specific scenarios,
such as high thrombotic burden, slow/no reflow pheno-
menon, coronary dissections or other thrombotic compli-
cations. The highest mortality occurred in the group using
GP IIb/I1la inhibitors due to higher clinical severity, anato-
mical complexity and worse hospital course.’

In STEMI, thrombus aspiration became relevant in the
TAPAS study, which demonstrated that manual aspiration
of thrombi, before primary PCI, enabled better myocar-
dial blush, better ST-segment resolution and reduction
in one-year mortality, although not in 30 days.'® However,
the TASTE and TOTAL studies, considering the same sce-
nario mentioned, did not show reduction in mortality,
and an increase in the risk of cerebrovascular accident was
observed. Currently the procedure has remained restricted
to interventions in the presence of high thrombus burden
and bailout.'"®

The reduction in MI, in addition to decrease in MACE
and decrease in mortality among the years observed,

thrombus-containing lesions

occurred due to higher use of reperfusion therapy, primary
PCI, new materials, modern antithrombotic therapy and
secondary prevention.®'

CONCLUSION

The analysis of the CENIC database showed that there
are variables that influence mortality in percutaneous co-
ronary interventions on thrombus-containing lesions. In
theinitial period, more deaths, and a higher incidence of pa-
tients with acute myocardial infarction, stable angina and
previous CABG were observed. Clinical findings that better
explained mortality were elderly patients, female sex, and
absence of dyslipidemia and presence of diabetes. Patients
with more coronary artery disease had higher mortality.
The higher number of deaths occurred in primary percuta-
neous coronary intervention procedures and with the use
of glycoprotein IIb/IIla inhibitors due to higher clinical se-
verity and anatomic complexity. An exponential growth in
technological advances and scientific research in interven-
tional cardiology was observed in these periods.
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