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Abstract
Objective: to analyze the prognostic of patients with STEMI treated in the Emergency Department (ED) and the
impact prognostic of the delayed reperfusion time.

Design: Retrospective observational cohort study of patients included in the Illes Balears infarction code registry
(CI-IB). 2008-2018.

Patients: Acute coronary syndrome with ST elevation of <24 h.

Main Variables of Interest: Age, sex, cardiovascular risk factors, site of AMI, time delays, reperfusion therapy with
fibrinolysis and primary angioplasty (PA). Cardiovascular Event (CE) was defined the combined variable: Killip
class progression, malignant arrhythmias, Re-infarction, cerebrovascular disease and mortality.

Results: 605 patients were analyzed. The reperfusion treatment was 83,1% (80,8% with PA). 19% presented some
CE. Hospital and monthly mortality were 6.8% and 7.8% respectively. The main differences between patients with
and without CE were: age (66 vs 59 years);, Chronic obstructive pulmonary disease (COPD); previous infarction;
anterior location; Door-To-Needle Time and FPC-PA time. The risk factors of CE were: age, COPD, anterior loca-
tion, fibrinolysis and patients without reperfusion treatment. In the group with PA, the risk of mortality was higher in
COPD (p=0.012), Symptom start —FPC time with (p = 0,084) and FPC-PA time > 90 minutes (p= 0.107). FCM-AP>
90 minutes had a higher mortality (10 vs 4.4%, HR 1,79; IC 95% 1,15-2,78; log-rank: p=0,013).

Conclusion: In our cohort, most patients received reperfusion treatment and were performed within the recommend-
ed time. In ED, the patients with a FPC-PA time longer than recommended in the guidelines and COPD had higher
CE y mortality.
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Introduction were published in 2016 [1, 2]. The Hospital Universitary Son
In March 2008, the Balearic Islands Infarct Code (CI-IB) assis-  Llatzer (HUSLL) is a second-level university hospital, it does
tance program was beginning in the Balearic Islands. The data not have a hemodynamic laboratory and patients with ST-seg-
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ment elevation acute myocardial infarction (STEMI) are re-
ferred to other hospital with laboratory (Hospital University Son
Espases) to practice primary angioplasty (PA). The patients who
attend a hospital without a hemodynamic laboratory may have
differences in health outcomes, treatment, reperfusion times, the
rate of cardiovascular complications, hospital stay, mortality or
costs may be affected [3].

The objective of our work is to analyze the prognostic of patients
with STEMI treated in the Emergency Department (ED) and the
impact prognostic of the delayed reperfusion time.

Method

This is a retrospective cohort study from March 8, 2008 to De-
cember 31, 2018, which included 605 patients, included in the
CI-IB, treated alive with a diagnosis of STEMI less than 24
hours from the start of the symptoms until first medical contact
(FCM). The main variables were analyzed: demographic (age,
sex, cardiovascular risk factors), clinical (location, Killip grade
at admission and worse Killip during admission) and reperfu-
sion treatment (fibrinolysis and primary angioplasty). The main
time intervals analyzed were: Time from the onset of symp-
toms-FCM, time from the FCM to fibrinolysis (door-to-needle
time) and time from FCM-to the start of primary angioplasty
(door-to-balloon time). The latter was also represented as a
binary variable (<90 minutes) given that they are the recom-
mendations of the STEMI guidelines in patients with primary
interventionism [4]. Two population groups were stratified ac-
cording to whether or not had a cardiovascular event (CE). The
combined variable was defined as CE: reinfarction during the

stay, stroke, malignant arrhythmia (ventricular fibrillation and
sustained ventricular tachycardia, and worse Killip during ad-
mission). A descriptive analysis of the variables was performed,
calculating the median with its interquartile range (IQR) for the
quantitative variables and frequencies and percentages for the
qualitative ones. For hypothesis testing, the Student's t test, the
Mann-Whitney U test and the chi-square test / Fisher's exact test
were used, respectively. A multivariate analysis was performed
using a Cox proportional hazards model to study the relationship
of demographic and clinical variables, time intervals, and all po-
tential confounders with cardiovascular events during hospital
stay and 30-day mortality. Differences were considered statisti-
cally significant if the p value was less than 0.05. IBM® SPSS®
Statistics v. 22.0.

Results

605 patients with STEMI were included. Table 1 shows the main
results. Reperfusion was 85.9%, (77.2% PA). 19% had some CE.
Hospital and month mortality were 6.8% and 7.8%, respectively.
The independent risk factors for CE were: age, COPD, anteri-
or location, fibrinolysis, and patients without revascularization
(See Table II). In patients where an invasive strategy was de-
cided, the independent risk factors for mortality at 30 days were
COPD (HR: 2.934; p = 0.012), time onset of symptoms-PCM
(HR: 1.001; p = 0.003) and time PCM-AP> 90 minutes (HR:
1.835; p = 0.084) (see table III). Thus, the 30-day mortality in
patients with PCM-ICP ARI time> 90 min was 10% compared
to 4.4% for those treated before 90 min (HR 1.79; 95% CI 1.15
-2.78; log-rank: p = 0.013) (Figure 1).

Table I: Demographic and Clinical Characteristics of the Population

Without EC With EC p

Number of patients, n (%) 490 (81) 115 (19)
Age, median (p25-75) 59 (51-69) 66 (53-77) 0.008
Sex: male (%) 344(70.2) 97 (84.3) 0.234

Pathological history, n (%)
Smoker 299 (61.0) 71 (61.7) 0,230
COPD 28 (5.7) 17 (14, 8) 0.001
Arterial hypertension 241 (49.2) 82 (71.3) 0.211
Hyperlipidemia 200 (40.8) 53 (46, 1) 0.284
Mellitus diabetes 122 (24.9) 38 (33.1) 0.293
Previous infarction 47 (9.6) 19 (16.5) 0.050
Previous angioplasty 36 (7.3) 11 (9.6) 0.424
Previous treatment, n (%)

Aspirin 98 (20) 43 (37.4) 0.456
Beta-blockers 69 (14.1) 29 (25.2) 0.118
ARAII/ IECAS 154 (31.4) 59 (51.3) 0.060
Diuretics 64 (13.1) 30 (26.1) 0.032
Insulin 37 (7.6) 12 (10.4) 0.708
Oral antidiabetics 66 (13.5) 31 (27) 0.524
Location (%) 0.007

Anterior 197 (40.2) 83 (72.2)

inferior 232 (47.3) 25(21.7)
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No specific 61 (12.5) 7 (6.1))
Killip on admission, n (%) 0.001
I+11 424 (86.5) 87 (75.6)
I + IV 66 (13.5) 28 (24.4)
Reperfusion treatment, n (%) 0.024
Primary Angioplasty 396 (80.8) 71 (61.7)
Fibrinolysis 37 (7.6) 16 (13.9)
Without revascularization 57 (11.6) 28 (24,4)
Action times, median (p25-p75)
Onset symptoms-FCM (fibrinolysis) 99 (50-161) 45 (29-145) 0.170
door-to-needle time (fibrinolysis) 43 (28-77) 30 (20-67) 0.801
Onset symptoms-FCM (CI-IB) 110 (60-218) 85 (40-225) 0.029
FCM- AP> 90 minutes 75 (63-97) 84 (65-110) 0.070
Hospital stay 6 (4-8) 7 (7-11) 0.789

EC: cardiovascular event; COPD: chronic obstructive pulmonary disease. FCM: First medical contact; PA: Primary angioplasty.

CI_IB: Infarct Code-Illes Balears. PCM-AP . Time of first medical contact and start of primary angioplasty

Table II: Multivariate Analysis of the Cardiovascular Event

HR 95% CI for HR p
lower Higher
Age 1,031 1,013 1,048 0.001
COPD 2,555 1,308 4,989 0.006
Symptoms-PCM onset time 1,048 1,004 1,094 0.032
PCM-PA> 90 minutes 1,787 1,120 2,852 0.015
Location
Anterior 1
Inferior 0.549 0.350 0.860 0.009
No specific 0.246 0.030 1,992 0.189
Revascularization treatment
Primary angioplasty 1
Fibrinolysis 2,268 1,111 4,388 0.024
Without revascularization 1,818 1,043 3,166 0.035

HR: hazard ratio; 95% CI: 95% confidence interval. COPD: chronic obstructive pulmonary disease. FCM: First medical contact. PA:

Primary angioplasty. PCM-PA : start time of first medical contact and start of primary angioplasty

Table III : Cox Regression Model of Mortality at 30 Days in Patients who only Received Primary Angioplasty

HR 95% CI for HR p
lower Higher
Age 1,070 1,037 1,105 0.001
COPD 2,949 1,273 6,832 0.012
Symptoms-FCM onset time 1,001 1,000 1,002 0.003
PCM- PA > 90 minute 1,835 0.922 3,650 0.084

HR: hazard ratio; 95% CI: 95% confidence interval. COPD: chronic obstructive pulmonary disease. FCM: First medical contact.

FCM-PA : start time of first medical contact and start of primary angioplasty
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Figure 1: Kaplan-Meier Survival Analysis at 30 days

Discussion

The results of this cohort study show the favorable evolution
of the implementation of the AMI code in patients in our dis-
trict. Although in our island the distances are not very long, a
large part of the population was diagnosed in the Emergency
Service (ED) at the beginning of the implantation. Once the ini-
tial phase of implementation was over, the referral of patients to
reference hospital was modified with the intention of guarantee
a homogeneous care of the population with greater efficiency of
out-of-hospital activation of PA. In our cohort, previous infarc-
tion and COPD are more prevalent in the group of patients with
CE. A relevant aspect in our study is that COPD is an indepen-
dent risk factor for mortality. Both COPD and its exacerbation
are associated with acute myocardial infarction. These patients
frequently present atypical symptoms, delay in the diagnosis of
AMI, undertreatment and higher mortality [5, 6].

A large percentage of patients treated at our center are treated
within adequate time intervals. Some studies suggest that the
cut-off point at which PA is not higher than fibrinolysis is ap-
proximately 2 hours, depending on the duration of ischemia, the
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size of the myocardium at risk, and the risk of bleeding. Our re-
sults demonstrate a fibrinolytic treatment according to the stan-
dards with a gate-to-needle time <30 minutes [7, 8].

The incidence of PA is usually lower in hospitals without hemo-
dynamics [3]. In our study, patients who underwent an invasive
strategy from the ED presented less CE. We observed that al-
though there was an increase in PA from the beginning of the in-
farction code, we present a slightly higher percentage of patients
without reperfusion in other studies [8].

The time delay between the appearance of heart attack symp-
toms and the performance of angioplasty is a very important
factor in prognosis. The greater this delay, the greater the injury
that occurs. The data published from population registries show
that easy access to a hospital with hemodynamics is associated
with an increase of the its use, a decrease in the delay in care and
lower mortality [9-11]. It is clear that the distance to the center
with hemodynamic availability is important to achieve optimal
times [12]. Long transport distances and the lack of initial access
to hospitals without hemodynamic availability have been related
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to prognosis [13, 14]. In our registry, the symptoms onset-FCM
time and the FCM-AP time were longer in patients with CD.
Furthermore, these delays were associated with in-hospital and
I-month mortality. In our city, the distances between the two
hospitals are not long, so we must evaluate other circumstances
such as the patient going directly to the ED, the delay in diagno-
sis, and the waiting time for medicalized transport for the trans-
fer. This requires continuous evaluation and critical analysis of
the results to optimize existing care networks.

The main limitation of our study is the limited number of pa-
tients and that it is from a single center. Other limitations were
the absence of information in some more specific times in rela-
tion to the logistics of transfers and hours of activation of the
out-of-hospital Medical Services.

As conclusions, we highlight that despite the fact that distances
are short in our community, delay times are an important factor
in the prognosis of patients, both onset of symptoms-FCM and
in the delay in access to the hemodynamic room. The analysis
suggests that patients diagnosed with COPD could increase mor-
tality.
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