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Abstract

The benefit-risk ratio of a pharmacoinvasive strategy (Pl) among patients >70 years of age with
ST-segment elevation myocardial infarction (STEMI) remains uncertain resulting in its limited
use in this population. This study compared efficacy and safety of Pl with primary percutaneous
coronary intervention (pPCI). Data from 2841 patients (mean age: 78.1+5.6 years, female: 36.1%)
included in a prospective multicenter registry, and who underwent either Pl (n=269) or pPCI
(n=2572), were analyzed. The primary endpoint was in-hospital major adverse cardiovascular
events (MACE) defined as the composite of all-cause mortality, non-fatal Ml, stroke and definite
stent thrombosis. Secondary endpoints included all-cause death, major bleeding, net adverse
clinical events and the development of in-hospital Killip class [l or IV heart failure. Propensity-
score matching and conditional logistic regression were used to adjust for confounders. Within the
matched cohort, rates of MACE was not statistically different between the Pl (n=247) and pPClI
(n=958) groups, (11.3% vs. 9.0% respectively, OR: 1.25, 95% CI: 0.81-1.94; p=0.31). Secondary
endpoints were comparable between groups at the exception of a lower rate of development of
Killip class Il or IV heart failure after PI. The rate of intracranial hemorrhage was significantly
higher in the PI group (2.3% vs. 0.0%, p=0.03). In conclusion, the present study demonstrated no
difference regarding in-hospital MACE following PI or pPCIl in STEMI patients > 70 years of
age. An adequately-powered randomized trial is needed to precisely define the role of Pl in this

high-risk subgroup.

Key words: STEMI; older patients; pharmacoinvasive strategy; primary percutaneous coronary

intervention
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INTRODUCTION

Guidelines for patients with ST-segment elevation myocardial infarction (STEMI)
recommend timely primary percutaneous coronary intervention (pPCIl) as the preferred
reperfusion strategy(1). If timely pPCI cannot be performed, a pharmacoinvasive strategy (PI) is
recommended within 12 h of symptom onset in patients without contraindications (2-4). Largest
benefits are seen among early presenters (<2-3h of symptom onset) with anterior STEMI (5).
Older patients have a higher STEMI-related morbi-mortality (6), and remain undertreated or
subject to major delays to pPCI (7). To date, only few studies specifically reported the outcomes
of PI among older patients with STEMI because they were often excluded from randomized trials
therefore resulting in an uncertain benefit/risk ratio (8). Although age per se is not an absolute
contraindication in guidelines (9), this results in a lower use of PI in older patients in clinical
practice mainly owing to the reluctance of physicians to use such a therapy in these patients
usually at higher bleeding risk. The present study compares efficacy and safety of Pl with pPCI in
patients >70 years of age enrolled in a large prospective registry.

METHODS

This observational study used data from the Brittany Regional Infarction Observatory
(Observatoire Régional Breton sur I'Infarctus, ORBI) that prospectively includes from 2006 all
patients admitted to one of 9 participating pPCl-capable centers for STEMI, within 24h of
symptom onset (10). The centralized database used for the present study contains demographic
and electrocardiographic data, treatments, time intervals and in-hospital events. This registry was
approved by the Commission Nationale de I’Informatique et des Libertés and the study protocol
was approved by the local ethics committee. Patients enrolled in ORBI between June 2006 and
June 2016, aged > 70 years old and treated by Pl or pPCI were included in this analysis and

compared. Patients aged > 70 years old who received no reperfusion therapy at the acute phase
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regardless of the performance of coronary angiography or secondary PCI during the index
hospitalization were excluded from the analysis (Figure 1).

STEMI was defined according to the universal definition of myocardial infarction (11).
First medical contact (FMC) was defined as the time point when the patient was assessed by a
physician able to obtain, and interpret an electrocardiogram, and deliver the appropriate initial
interventions (9). FMC-to-pPCI delay was defined as the time from FMC to the first
thromboaspiration or balloon inflation. Total ischemic time was defined as the time between
symptom’s onset and pPCI or fibrinolysis (i.e. start of the fibrinolytic infusion). FMC-to-
treatment delay was categorized according to the 2012 European STEMI guidelines (12) as
beyond guidelines delay if > 30 min in patients treated by fibrinolysis, > 60 min in patients
directly admitted to a pPCl-capable center, and > 120 min in the other patients treated by pPCI.
Development of in-hospital Killip class Il or 1V heart failure was defined as a maximum Killip
class Il or IV at any time during the index hospitalization among patients with Killip class | or Il
at admission. Killip class was determined by local investigators in charge of the patients.
Mechanical circulatory assistances included intra-aortic balloon pump, extra-corporeal membrane
oxygenation and the Impella left ventricular assist device (Abiomed, Danvers, MA). Mechanical
complication was defined as the occurrence of either ischemic mitral regurgitation or ventricular
septal rupture. High-degree atrioventricular block was defined as third or second-degree type 2
atrioventricular blocks.

Patients were managed according to participating centers’ local protocols, which followed
European guidelines at use at the time of patient’s enrollment. Consequently, among patients who
received Pl, a full-dose of a fibrin-specific agent (tenecteplase: 96%; reteplase: 4%) was
administered regardless of age as the study period predated the recent class IlaB recommendation
of using a half-dose tenecteplase in patients > 75 years of age (9). The choice of guidelines-
recommended co-therapies (antiplatelet and anticoagulant drugs) was left at the discretion of the

attending physician.
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The primary endpoint of the study was in-hospital major adverse cardiovascular events
(MACE), defined as the composite of all-cause mortality, non-fatal MlI, stroke and definite stent
thrombosis (ST) according to the Academic Research Consortium definition. Secondary endpoints
included all-cause death, major bleeding recorded since the inclusion of the Bleeding Academic
Research Consortium (BARC) definition in the ORBI database in 2011 and defined as BARC 3 or
5 bleeding, net adverse clinical events (NACE) defined as the composite of MACE and major
bleeding, and calculated among patients with data regarding in-hospital BARC-defined bleeding

events, and development of in-hospital Killip class I11 or IV heart failure.

Categorical variables were summarized as number (percentages) and compared using Chi-
square or Fisher exact tests. Continuous variables were expressed as median (interquartile range,
IQR) and compared using the Mann-Whitney test. The primary analysis was performed using
propensity score-matching(13). The propensity-score was developed using a non-parsimonious
logistic regression model with the reperfusion strategy as the dependent variable and including all
baseline characteristics listed in Table 1 at the exception of the GRACE and TIMI scores which
include numerous characteristics already listed in Table 1. The c-statistic of the model of 0.81
(95% confidence interval [C1]: 0.78-0.84) showed good discrimination with adequate calibration
(Hosmer-Lemeshow p=0.21). A 1-to-5 nearest neighbor matching without replacement with a
caliper of 0.2 x SD (logit of the propensity score) was performed. The balance between matched
groups was evaluated by the analysis of the standardized differences before and after matching.
An absolute value of < 0.1 after matching was considered an adequate reduction of baseline
imbalance. In the matched population, multivariable conditional logistic regression was used to
calculate adjusted odds-ratio (OR) with their corresponding 95% CI for reperfusion strategies
regarding the occurrence of the endpoints while adjusting for admission to a non-PCI capable
hospital, which despite adequate reduction of baseline imbalance as assessed by standardized

differences demonstrated a significant absolute numerical difference between matched groups. As
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a sensitivity analysis, a propensity score-adjusted logistic regression was performed in the entire
population to confirm the results of the primary analysis. In this analysis, missing data were
assumed to be missing at random and handled by chained equations multiple imputations. Overall,
1.6% of data were missing and a total of 23.3% of patients had at least 1 missing value. Ten
complete datasets were generated and the propensity score was calculated within each dataset
using the above described methodology. Multivariable logistic regression adjusted on the
propensity score was then performed. Results were expressed as adjusted OR (95% CI) and
pooled using Rubin’s rule. Statistical analysis was performed with the use of Statistical Package
for Social Sciences version 22 (SPSS, Chicago, IL, USA). All tests were 2-sided at the 0.05
significance level.

RESULTS

A total of 2841 patients (mean age: 78.1+£5.6 years; female: 36.1%) aged > 70 years old
were included, among them 269 patients underwent Pl and 2572 were treated by pPCI (Figure 1).
Patients >90 years of age represented 1.1% and 3.2% of the Pl and pPCI group, respectively
(p=0.06). Baseline characteristics and in-hospital outcomes of patients who received no
reperfusion therapy are compared with those of patients who received reperfusion therapy (either
PCI or fibrinolysis) in supplementary Tables 1 and 2. The management strategy evolved over
time with an increasing rate of pPCI from 78% in 2006-2007 to 95% in 2014-2016. During the
study period, a non-significant trend towards a lower symptom’s onset-to-FMC delay was
observed (Jonckheere-Terpstra test p=0.085). However, no such trend was apparent for the FMC-
to-pPCI delay (p=0.93). There was no significant difference in rates of patients treated within
guidelines-recommended delays over time (p=0.84). Patients with a symptom’s onset-to-FMC
delay >12h represented only 2.9% and 0.8% of pPCI and PI patients, respectively (p=0.06). Total
ischemic time was significantly lower among Pl patients: 180 (115-280) min vs. 227 (165-335)

min (p<0.001). Baseline characteristics of patients are listed in table 1. Procedural and in-hospital
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management of the study population are described in table 2. The median delays from failed
fibrinolysis to angiography, and PCl were 115 min (98.5-162.5), and 138 min (110-185),
respectively. The median delays between successful fibrinolysis and angiography, and PCI were

260 min (115-1500), and 1185 (152-2785), respectively.

MACE occurred in 31 patients (11.5%) in the Pl group compared with 270 patients
(10.5%) in the pPCI group (p=0.68) (Table 3). There was no significant interaction between the
reperfusion strategy and age group or total ischemic time regarding the occurrence of MACE
(Figure 2). Patients requiring rescue PCI had numerically higher rates of in-hospital adverse
events than patients with successful fibrinolysis or Ppci (Supplementary Table 3).
Supplementary Table 4 provides a comparison of baseline characteristics of patients with and
without data regarding BARC-defined bleeding events. BARC-defined major bleeding and NACE
were numerically higher in Pl recipients (7.0% vs. 4.5%, p=0.28 and 17.4% vs. 13.8%, p=0.44,
respectively). Of note, rates of intracranial hemorrhage were significantly higher in the
fibrinolysis group (2.3% vs. 0.3%, p=0.04). Supplementary Table 5 summarizes bleeding sites
according to treatment group. As an exploratory analysis, we compared the characteristics of Pl
patients with and without MACE (supplementary table 6). Patients who experienced MACE
tended to have more diabetes mellitus, more often presented with a history of myocardial
infarction, and with severe heart failure on admission. They also had higher levels of serum

creatinine, and glycemia on admission, and higher GRACE, and TIMI STEMI risk scores.

Among pPCI patients, the rate of development of Killip class Il or 1V heart failure was
higher (8.6%) than in Pl patients (3.4%,p=0.004). This trend was more pronounced among
patients with anterior STEMI (12.0% vs. 4.2%, p=0.013) compared with their non-anterior
STEMI counterparts (6.1% vs. 2.7%, p=0.098). Moreover, the FMC-to-pPCI delay was longer
among pPCI patients who developed (median 114 min, IQR: 85-150 min) compared with those

who did not developed severe heart failure (median 102 min, IQR: 80-139 min, p=0.018), whereas
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symptom’s onset-to-FMC delays were comparable (median:118 min, IQR: 60-235 min vs.

median:105 min, IQR:60-199 min, respectively; p=0.42).

A total 247 patients from the PI group and 958 from the pPCI group whose baseline and
procedural characteristics are listed in supplementary tables 7 and 8 were included in the
matched cohort. The rate of MACE was not statistically different between the Pl and pPCI
groups, (11.3% vs. 9.0% respectively, OR:1.25, 95% CI: 0.81-1.94; p=0.31) (table4, Figure 3).
Secondary endpoints were comparable between groups at the exception of a significant difference
for the development of Killip class Il or IV heart failure favoring the Pl group (3.3% vs 9.3%,
OR: 0.38, 95% CI : 0.18-0.79 ; p =0.01). There was no significant interaction between treatment
effect and total ischemic time (supplementary table 9). Two intracranial hemorrhages occurred,
both in the PI group (2.3% vs. 0.0%, p=0.03). Propensity score-adjusted logistic regression was
performed in the entire cohort and confirmed the primary analysis results for the primary endpoint
(OR =1.23, 95% CI: 0.78-1.91; p = 0.37) and for secondary endpoints (supplementary Table

10).
DISCUSSION

This analysis of data from a large prospective registry provides valuable insights regarding
the use of Pl in a STEMI population > 70 years of age which constitutes a large and growing
proportion of STEMI patients. The main findings can be summarized as follows: first, Pl use was
infrequent in older patients, performed in only 9.4% of patients aged > 70 years old. Second, PI
use dramatically decreased over the decade studied from 22% to 5%. Third, no difference was
observed in MACE and all-cause death between reperfusion strategies. Fourth, in an analysis
limited to half of the population, no significant difference was demonstrated in major bleeding
between pPCI and PI recipients, although intracranial hemorrhage was more frequent following

PI. Fifth, pPCI associated with an increase rate of in-hospital development of severe heart failure.
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A significant heterogeneity in reperfusion strategies across countries has been reported in
a recent European survey with rates of fibrinolysis ranging from 0 to 55% (14). Therefore,
providing contemporary data regarding outcomes of Pl remains crucial, especially for countries
that do not have the pPClI infrastructure or are not able to use it sufficiently to treat the majority of
their STEMI patients. Within the French national registry, FAST-MI (15), a gradual decrease in
the use of fibrinolysis was observed over time from 37.5% of STEMI patients in 1995 to 6% in
2015. This trend likely reflects improvements in emergency care networks with a higher
availability of pPCI. However, it may also translate a certain reluctance of clinicians to perform PI

owing to its potentially life-threatening side effects, especially in clder patients.

Establishing the efficacy and safety of Pl among oider patients may be of paramount
importance to reduce the proportion of patients who do not benefit from any reperfusion therapy.
The TRIANA trial attempted to address this unmet need but was terminated early after enrollment
of approximately half (n=266 patients >75 years old with STEMI <6h) of the estimated
population. pPCI resulted in a non-significant 30% reduction in the 30-day primary composite
endpoint of all-cause mortality, re-infarction, or disabling stroke, compared with fibrinolysis,
which is comparable to the present study. Nonetheless, a pooled analysis with two previous
reperfusion trials performed in older patients showed the superiority of pPCI over fibrinolysis
(without widespread use of coronary angiography and secondary PCI) in reducing death, re-
infarction, or stroke at 30 days, suggesting that a lack of statistical power likely impeded the
demonstration of significant differences in individual studies (16).

The STrategic Reperfusion Early After Myocardial infarction (STREAM) trial specifically
compared a contemporary pharmacoinvasive strategy with pPCI (2) in 1892 patients with STEMI
presenting within 3 hours of symptom onset, and in whom pPCI was not feasible within 60min of
FMC. This trial established clinical equipoise between Pl with a weight-adjusted dose of

tenecteplase and pPCI. The 30-day primary endpoint of death, cardiogenic shock, congestive heart
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failure, or reinfarction occurred in 12.4% of the PI recipients and 14.3% of their pPCI
counterparts (p=0.21). Among patients >75 years old, the primary endpoint occurred in 26.9% of
patients in the Pl group and in 29.2% of patients in the pPCI group (p=0.68). Importantly, the
original trial protocol was amended after 21% of the intended enrollment to allow halving the
bolus of tenecteplase for patients aged >75 years because of a high intracranial hemorrhage rate
(7.1%). This strategy resulted in a 0% intracranial hemorrhage rate post-amendment, whereas
indices of reperfusion and rates of rescue pPCI were comparable to that achieved with full-dose
tenecteplase. These data contributed to the recent class 11aB recommendation of using a half-dose
tenecteplase in patients >75 years of age in the latest European Society of Cardiology Guidelines
(9). The inclusion period of the present study predating this recommendation, patients received a
standard lytic dose, which may explain the crucial finding of a higher rate of intracranial
hemorrhage. However, confirmation in a dedicated randomized clinical trial in older adults is
required, and will be the purpose of the STrategic Reperfusion in Elderly Patients Early After
Myocardial Infarction trial (STREAM-2, NCT 02777580).

A lower risk of development of severe acute heart failure associated with the fibrinolysis
strategy was observed in the present analysis. Acute heart failure should be taken under
consideration when discussing the reperfusion strategy, especially when the predictable pPCI-
induced delay is prolonged (17,18) . Indeed, the main advantage of PI is its rapid initiation, while
pPCI may expose to major delays (19,20). The impact of such a pPCl-related delay has been well-
evaluated in randomized trials in which this time is relatively limited, yet, in clinical practice it
seems to be more prolonged (21). A recent meta-analysis of 33 studies reported a 4% to 12%
increased risk of new-onset heart failure and a 4% relative increase of incident heart failure during
follow-up with every 1-hour delay in time to reperfusion (22). Moreover, a meaningful
association between longer pPCl-related delays and increased mortality, the survival advantage of
pPCI over PI declining in parallel, has been demonstrated (19). Therefore, pPCI may be overused

(or misused) in the contemporary era, especially in transferred patients. Indeed, a recent meta-
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analysis of 17 studies demonstrated a 48% increased risk of cardiogenic shock associated with the
use of pPCI compared with Pl among patients transferred from non-pPCI capable hospitals (23).
Nonetheless, it should be stressed that, regardless of the reperfusion strategy used, a majority of
patients included in the present analysis did not meet the ESC guidelines FMC-to-treatment goals.
This prolonged delay, previously observed with both reperfusion strategies among older patients
(24), likely highlights clinicians’ apprehension of reperfusion therapies despite their well-
demonstrated absolute benefit in these high-risk individuals. Continuous efforts are needed to
further improve the performance of timely reperfusion in older patients.

Some limitations should be acknowledged. Given the retrospective non-randomized
design of this analysis, patients included in the Pl group likely represent selected “low-risk”
patients deemed suitable for Pl following physicians’ assessment. Propensity score matching does
not balance unmeasured confounders, which likely contributed to the reperfusion strategy’s
selection, between treatment groups. The present study may not be generalizable to all older
patients and should not be regarded as supportive of the widespread use of Pl in this population.
Loading doses of anti-thrombotic treatments were not systematically reported in the database.
Given the inclusion period, the proportion of drug-eluting stents was low, which may have
impacted the results. Major bleeding were recorded since the inclusion of the BARC definition in
the ORBI database in 2011, allowing us to analyze the safety of Pl in a limited number of patients.
Therefore, a lack of statistical power regarding certain endpoints (e.g. stroke, major bleeding)
cannot be ruled out. On the contrary, p-values were not adjusted for multiple comparisons, which
implies a risk of type | error regarding other findings (e.g. in-hospital heart failure). We observed
a higher rate of intracranial hemorrhage among patients receiving PI, which may reflect the use of
full-dose lytics. Nonetheless, important baseline differences between patients treated in routine
practice and those included in randomized trials may also explain this detrimental association,
which would suggest that we need more stringent selection criteria when considering Pl among

older patients.
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N=10078 patients with STEMI £ 24hrs
includedin ORBI from June 2006 to
June 2016

—i N=6691 patients < 70 years old

N=3387 patients2 70 years old

N=125 patients underwent secondary pPCl

N= 280 patients underwent coronary angiography and
received medical treatment

N=141 patients received medical treatment without
coronary angiography

‘ N=2841 patientsincluded in the study |

Pharmacoinvasive group p-PCl group
n=269 (9.5%) n=2572 (90.5%)

Figure 1- Flow-chart of the study population
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Figure 2- MACE rates among subgroups

Panel A: MACE rates according to age groups. Panel B: MACE rates according to total ischemic

time.

FMC: First medical contact; MACE: Major adverse cardiovascular events; Pl: Pharmacoinvasive

strategy; pPCI: Primary percutaneous coronary intervention.
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Endpoint Adjusted odds-ratio (95% confidence interval) p-value
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Figure 3- Results of the primary analysis regarding the primary and secondary endpoints.

Results of multivariable conditional logistic regression in the matched cohort regarding the

primary and secondary endpoints.

MACE: Major adverse cardiovascular events; NACE: Net adverse clinical events; PI:

Pharmacoinvasive strategy; pPCI: Primary percutaneous coronary intervention.

Table 1 — Baseline characteristics of the study population

. Pharmacoinvasive pPCI group p-
Variables group (n=269) (n=2572) value
Baseline characteristics
Age (years) 76.0 (72.0-79.0) 78.0 (74.0-82.0) <0.001

70-74 117 (43.5%) 780 (30.3%)
75-79 92 (34.2%) 794 (30.9%)
>80 60 (22.3%) 998 (38.8%)
Female sex 91/269 (33.8%) 935/2572 (36.4%) 0.45
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Year of inclusion in the registry
2006-2007
2008-2009
2010-2011
2012-2013
2014-2016
Body-mass index (kg/m?2)
Hypertension
Diabetes mellitus
Dyslipidemia*
Familial history of coronary artery disease
Current smoker
Previous myocardial infarction
Previous coronary artery bypass grafting
Previous percutaneous coronary
intervention
Chronic obstructive pulmonary disease
Previous stroke / transient ischemic attack
Peripheral artery disease
Presentation and initial management
Cardiac arrest
Anterior myocardial infarction
Q-wave on admission
Killip class Il or IV on admission
Serum creatinine on admission (umol/l)
Glycemia on admission (mmol/l)
Admission to a non-PClI capable hospital
Symptoms onset-to-FMC delay (min)
Symptoms onset-to-FMC delay < 180 min
FMC-to-treatment delay exceeding
guidelines-recommended delay
Risk scores
GRACE score
TIMI STEMI score

80/269 (29.7%)
72/269 (26.8%)
53/269 (19.7%)
29/269 (10.8%)
35/269 (13.0%)
26.1+4.1, n=263
142/267 (53.2%)
33/267 (12.4%)
136/257 (52.9%)
51/258 (19.8%)
27/267 (10.1%)
21/269 (7.8%)
4/269 (1.5%)
18/269 (6.7%)

20/267 (7.5%)

109/268 (3.7%)

14/268 (5.2%)

1/258 (0.4%)
119/269 (44.2%)
107/266 (40.2%)

21/267 (7.9%)
88 (72-103), n=262

8.0 (7.0-10.0), n=252

139/269 (51.7%)
85 (50-145), n=252
206/252 (81.7%)

154/259 (59.5%)

170 (161-183), n=243

4, 7+1.7, n=243

295/2572 (11.5%)
514/2572 (20.0%)
516/2572 (20.1%)
571/2572 (24.7%)
676/2572 (26.3%)
25.8+4.0, n=2461
1530/2562 (59.7%)
287/2544 (11.3%)
1137/2493 (45.6%)
359/2479 (14.5%)
198/2534 (7.8%)
241/2563 (9.4%)
59/2567 (2.3%)
291/2566 (11.3%)

177/2557 (6.9%)
160/2559 (6.3%)
153/2557 (6.0%)

50/2518 (2.0%)
1108/2572 (43.1%)
770/2556 (30.1%)

195/2551 (7.6%)
85 (71-102), n=2533

8.0 (6.8-10.0), n=2443
466/2572 (18.1%)
107 (60-200), n=2417
1705/2417 (70.5%)

1504/2434 (61.8%)

170 (157-186), n=2380
5.0£1.9, n=2296

<0.001

0.29
0.045
0.67
0.03
0.03
0.23
0.45
0.52
0.03

0.83
0.13
0.72

0.08
0.76
0.001
0.99
0.29
0.68
<0.001
<0.001
<0.001

0.51

0.51
0.02
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Continuous data are presented as meanzstandard deviation or median (interquartile range). Categorical
variables are presented as humbers (percentage).

*Previous lipid-lowering therapy or known total cholesterol >2.5 g/l
FMC= first medical contact; pPCl= primary percutaneous coronary intervention; STEMI= ST-
segment elevation myocardial infarction; TIMI=Thrombolysis In Myocardial Infarction.

Table 2 — Procedural and in-hospital management of the study population
Pharmacoinvasive pPCI group p-

Variables group (n=269) (n=2572) value
Coronary angiogram performed 256/269 (95.2%) 2572/2572 (100%) <0.001
Radial access 118/181 (65.2%) 1325/2209 (60.0%)  0.18
PCI performed 213/269 (79.2%) 2572/2572 (100%) <0.001
pPCI - 2572/2572 (100%)
Rescue PCI 86/213 (40.4%) -
Secondary PCI 127/213 (59.6%) -
Multivessel disease 125/251 (49.8%) 1478/2567 (57.6%)  0.02

Significant lesion (=50%)
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Left anterior descending 172/253 (68.0%) 1888/2570 (73.5%)  0.07
Left circumflex 94/253 (37.2%) 1115/2572 (43.4%)  0.07
Right coronary artery 150/251 (59.8%) 1588/2569 (61.8%)  0.57
Left main 13/253 (5.1%) 145/2571 (5.6%) 0.85
Culprit coronary artery
Left anterior descending 116/253 (45.8%) 1106/2572 (43.0%) 0.42
Left circumflex 28/253 (11.1%) 358/2572 (13.9%) 0.24
Right 108/253 (42.7%) 1073/2571 (41.7%)  0.82
Left main 0/253 (0.0%) 38/2572 (1.5%) 0.04
Stent implantation 203/212 (95.8%) 2268/2553 (88.8%)  0.002
Drug-eluting stent 42/212 (19.8%) 479/2553 (18.8%) 0.78
TIMI flow grade 3 after PCI 198/213 (93.0%) 2309/2542 (90.8%)  0.36
Additional in-hospital technigues / therapy
Temporary pacemaker 21269 (0.7%) 38/2572 (1.5%) 0.58
Mechanical circulatory assistances 14/269 (5.2%) 126/2572 (4.9%) 0.94
Mechanical ventilation 13/269 (4.8%) 111/2572 (4.3%) 0.81
Coronary artery bypass grafting 1/269 (0.4%) 6/2572 (0.2%) 0.50

Treatments within first 48h of
hospitalization

Inotropes / vasopressors 17/269 (6.3%) 258/2571 (10.0%) 0.06
Aspirin 268/269 (99.6%) 2558/2571 (99.5%)  1.00
Clopidogrel 261/269 (97.0%) 1956/2571 (76.1%) <0.001
Ticagrelor 5/269 (1.9%) 335/2572 (13.0%) <0.001
Prasugrel 5/269 (1.9%) 395/2572 (15.4%) <0.001
Vitamin K antagonists 6/269 (2.2%) 112/2561 (4.4%) 0.14
Dual-antiplatelet therapy 264/265 (99.6%) 2533/2551 (99.3%)  0.82
Triple therapy 5/266 (1.9%) 109/2561 (4.3%) 0.09
Beta-blockers 197/269 (73.2%) 1906/2571 (74.1%)  0.81
ACE inhibitors/ARB 122/269 (45.4%) 1265/2571 (49.2%)  0.26
Statins 232/269 (86.2%) 2138/2571 (83.2%)  0.23

Categorical variables are presented as numbers (percentage).
ACE= Angiotensin Converting enzyme; ARB= Angiotensin Receptor Blockers; other abbreviations as

in Table 1.

Table 3 — In-hospital outcomes of the study population

Pharmacoinvasive pPCI group p-
Outcomes group (n=269) (n=2572) value
Major adverse cardiovascular events 31/269 (11.5%) 270/2572 (10.5%) 0.68
All-cause death 25/269 (9.3%) 232/2572 (9.0%) 0.97
Cardiovascular death 22/269 (8.2%) 222/2572 (8.6%) 0.89
Non-fatal myocardial infarction 4/269 (1.5%) 22/2572 (0.9%) 0.30
Stent thrombosis 1/269 (0.4%) 27/2572 (1.0%) 0.51
Stroke 4/269 (1.5%) 12/2572 (0.5%) 0.06
BARC 3 or 5 major bleeding 6/86 (7.0%) 64/1438 (4.5%) 0.28
Intracranial hemorrhage 2/86 (2.3%) 4/1438 (0.3%) 0.04
Net adverse clinical events* 15/86 (17.4%) 199/1438 (13.8%) 0.44
Development of Killip class Il or IV HF 9/267 (3.4%) 220/2546 (8.6%) 0.004
Sustained ventricular arrhythmias 14/269 (5.2%) 180/2572 (7.0%) 0.33
New-onset atrial fibrillation 18/269 (6.7%) 278/2572 (10.8%) 0.046
High-degree atrioventricular block 9/269 (3.3%) 147/2572 (5.7%) 0.14
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Mechanical complications

Right ventricular infarction

Left ventricular ejection fraction (%)
Intensive care unit length of stay™ (days) 4.0 (3.0-5.0), n=243
Hospital length of stay’ (days) 5.0 (4.0-7.0), n=243

11/269 (4.1%)
6/269 (2.2%)
48.61£11.8, n=242

128/2572 (5.0%)
74/2572 (2.9%)
47.6x11.6, n=2385
4.0 (3.0-5.0), n=2333
6.0 (5.0-8.0), n=2336

0.62
0.68
0.48
0.97

<0.001

BARC= Bleeding Academic Research Consortium; HF= Heart Failure

*Net adverse clinical events defined as the composite of major adverse cardiovascular events or
BARC 3 or 5 bleeding and calculated among patients with data regarding in-hospital BARC defined

bleeding events
1 Excluding in-hospital death

Table 4 — In-hospital outcomes of the matched cohort

Pharmacoinvasive pPCI group p-
Outcomes group (n=247) (n=958) value
Major adverse cardiovascular events 28/247 (11.3%) 86/958 (9.0%) 0.26
All-cause death 25/247 (10.1%) 70/958 (7.3%) 0.18
Cardiovascular death 22/247 (8.9%) 68/958 (7.1%) 0.34
Non-fatal myocardial infarction 2/247 (0.8%) 8/958 (0.8%) 1.00
Stent thrombosis 1/247 (0.4%) 8/958 (0.8%) 0.70
Stroke 3/247 (1.2%) 5/958 (0.5%) 0.21
BARC 3 or 5 major bleeding 6/86 (7.0%) 16/391 (4.1%) 0.26
Intracranial hemorrhage 2/86 (2.3%) 0/391 (0.0%) 0.03
Net adverse clinical events* 15/86 (17.4%) 52/421 (12.4%) 0.26
Development of Killip class Il or IV HF 8/246 (3.3%) 88/951 (9.3%) 0.002
Sustained ventricular arrhythmias 14/247 (5.7%) 61/958 (6.4%) 0.69
New-onset atrial fibrillation 18/247 (7.3%) 109/958 (11.4%) 0.062
High-degree atrioventricular block 9/247 (3.6%) 54/958 (5.6%) 0.21
Mechanical complications 11/247 (4.5%) 46/958 (4.8%) 0.82
Right ventricular infarction 6/247 (2.4%) 19/958 (2.0%) 0.66
Left ventricular ejection fraction (%) 49.2411.6, n=222 48.0+11.4, n=890 0.15
Intensive care unit length of stay’ (days) 4.0 (3.0-5.0), n=245 4.0 (3.0-5.0), n=954 0.45
Hospital length of stay" (days) 5.0 (3.0-7.0), n=245 6.0 (5.0-8.0),n=054  <0.001

BARC-= Bleeding Academic Research Consortium; HF: Heart Failure

*Net adverse clinical events defined as the composite of major adverse cardiovascular events or
BARC 3 or 5 bleeding and calculated among patients with data regarding in-hospital BARC defined

bleeding events
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