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Time from electrocardiographic diagnosis of ST-elevation
myocardial infarction to guidewire crossing in patients
transferred to a hospital for primary angioplasty:

factors associated with delay

Jaime Aboal'**, Rafel Ramos?“*, Pablo Loma-Osorio'?, Maria Nufez', Marc Comas-Cufi?,
Josep Iglesies’, Sergio Moral', Daniel Bosch', Ruth Marti-Lluch?*, Lia Alves-Cabratosa?,
Ramon Brugada'>#3

Objective. To identify predictors of primary angioplasty delay in patients with ST-elevation myocardial infarction
(STEMI) transported from out-of-hospital sites or from hospitals without percutaneous coronary intervention (PCI)
suites.

Methods. Retrospective cohort study of cases between 2008 and 2018 in a university hospital receiving patients
diagnosed with STEMI who required a PCl. We performed linear and multivariate regression analyses to identify
factors that predicted delay in interpreting a diagnostic electrocardiogram (ECG) until the guidewire passed the lesion
(diagnosis—guidewire-crossing time).

Results. A total of 1039 cases were studied; 296 patients (28.4%) had delays of more than 120 minutes between
STEMI diagnosis and guidewire crossing. Factors associated with PCI delay were advanced age (odds ratio [OR] = 1.02;
95% Cl, 1.01-1.04]), severe heart failure on admission (OR = 2.28; 95% Cl, 1.23-4.22), history of cardiac bypass
surgery (OR=10.01; 95% Cl, 2.60-41.81), out-of-hospital cardiac arrest (OR = 4.34; 95% Cl, 1.84-10.32), lateral
ischemia (OR, 1.64; 95% Cl, 1.06-2.51), first medical attention in a hospital without a PCI suite (OR =1.52; 95% Cl,
1.05-2.21), first medical attention outside regular working hours (OR =1.46; 95% Cl, 1.06-2.02), and distance in
kilometers to a PCI suite (OR = 1.04; 95% Cl, 1.03-1.05).

Conclusions. Patients with STEMI who required transport to a hospital with a PCl suite experienced primary
angioplasty delays. Delays were related to logistical and clinical factors as well as to infarction characteristics.

Keywords: Ischemic heart disease. ST-elevation myocardial infarction. Primary angioplasty. Percutaneous coronary
intervention. Myocardial revascularization.

Factores asociados a retrasos de tiempo desde el electrocardiograma
diagnéstico hasta el paso de guia en el infarto agudo de miocardio
con elevacion del segmento ST transferido para angioplastia primaria

Objetivos. Identificar variables predictoras del retraso hasta la angioplastia primaria, en los pacientes con infarto agu-
do de miocardio con elevacién del ST (IAMEST) trasladados desde el medio extrahospitalario o desde hospitales sin
hemodinémica.

Método. Estudio de cohortes, retrospectivo, realizado entre 2008 y 2018 en un hospital universitario receptor de pa-
cientes con diagnéstico de IAMEST y que requirieron angioplastia primaria. Se realizé un analisis multivariable de re-
gresion logistica y lineal para identificar variables predictoras de demora de tiempo de electrocardiograma (ECG)
diagndstico hasta el paso de guia.

Resultados. Se incluyeron 1.039 pacientes en el estudio. Doscientos noventa y seis pacientes (28,4%) presentaban
tiempos ECG diagnéstico-paso de guia > 120 minutos. Las variables asociadas a tiempos prolongados de angioplastia
primaria fueron la edad avanzada [odds ratio (OR) = 1,02; IC 95%: 1,01-1,04] la insuficiencia cardiaca grave al ingreso
(OR=2,28; 1C 95%: 1,23-4,22), la cirugia cardiaca previa de bypass (OR =10,01; IC 95%: 2,60-41,81), la muerte su-
bita extrahospitalaria recuperada (OR = 4,34; 1C 95%: 1,84-10,32), la localizacion lateral del infarto (OR =1,64;
IC 95%: 1,06-2,51), el primer contacto con hospital sin disponibilidad de hemodindmica (OR =1,52; IC 95%: 1,05-
2,21), la atencién fuera de horas (OR = 1,46; IC 95%: 1,06-2,02) y finalmente la distancia en kilémetros al centro con
hemodinamica (OR = 1,04; IC 95%: 1,03-1,05).

Conclusiones. En los pacientes con IAMEST que requirieron traslado a un centro con hemodinamica, la demora en la
realizacion de la angioplastia primaria se relaciond con factores clinicos, con caracteristicas del infarto y logisticas.

Palabras clave: Cardiopatia isquémica. Infarto agudo de miocardio con elevacién del ST. Angioplastia primaria.
Revascularizacion.
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Introduction

Acute ST-segment elevation myocardial infarction
(STEMI) on the electrocardiogram (ECG) is a medical
emergency in which the relationship between delay in
reperfusion treatment and mortality is measured in
minutes'. Primary angioplasty (PA) has been shown to
be the best reperfusion strategy, due to a significant
decrease in mortality, reinfarction rate and incidence of
cerebral hemorrhage compared to other reperfusion
therapies such as fibrinolysis*3. Nonetheless, this effica-
cy depends on treatment times, such that in patients
undergoing PA with prolonged treatment times this
benefit is attenuated*. Current European cardiology
guidelines recommend times < 120 minutes from diag-
nostic ECG to the passing of the guidewire. Each health
region should adapt its resources to the needs of its
territory to achieve this objective’. However, in actual
practice, despite the implementation of care networks
for STEMI treatment, it is very difficult to achieve the
recommended times in a high percentage of patients®?.

Patients with STEMI who visit a center without a
catheterization laboratory or who receive out-of-hospi-
tal medical care (home, primary care center or public
road), the distance of transfer to a center with the pos-
sibility of PA is one of the main determinants in achiev-
ing adequate treatment times, but not the only one'®'2.
Other factors associated with delays related to the pa-
tient’s history, the characteristics of the ischemic event
and the resources available for transfer have been de-
scribed’™. It would be useful to identify in the first
medical care the profile of patients with a high proba-
bility of presenting prolonged PA times. The aim of this
study was to identify the predictor variables of delay to
PA in STEMI patients transferred from out-of-hospital or
non-hemodynamic hospitals.

Method

Retrospective cohort study of patients with STEMI
admitted to a cardiology critical care unit (Hospital
Universitari Dr. Josep Trueta in Girona) between January
2008 and December 2018. Patients with STEMI were
defined as those with persistent chest pain or other
symptoms indicating ischemia and ST-segment eleva-
tion in at least 2 contiguous leads. Patients undergoing
acute reperfusion therapy with PA and requiring trans-
fer to a center with hemodynamic availability were in-
cluded. These patients could have received initial care
in the emergency department of a hospital center with-
out PA or out-of-hospital care (primary care center,
home or public road) by the emergency medical servic-
es. Patients who were treated with fibrinolytic therapy
and those with a first medical contact in a hemody-
namic center were excluded from the study. It was de-
cided to exclude from the analysis patients transferred
by air since the transfer distance was calculated by land
and could not be applied to these patients. It was de-
cided to exclude those patients in whom it was not

possible to reliably obtain a complete record of all the
times of attendance. The health region where the study
was carried out covers a population of 843,268 inhabit-
ants and is structured with only one center with hemo-
dynamics availability and 6 hospitals without availabili-
ty. During the study period (2009), a coordinated care
network for the management of STEMI patients was
implemented.

The reference time was the time elapsed from the
diagnostic ECG to the lead passage in the PA. The diag-
nostic ECG was considered to be that which showed, in
at least 2 contiguous leads, ST segment elevation = 1.5
mm in leads V2-V3 or = 1 mm in the other leads. Lead
crossing time was considered to be the time at which
the culprit lesion was crossed with the lead as indicated
by the hemodynamicist. Only variables that could be
collected at the time of diagnosis of STEMI and, there-
fore, identifiable by the physician performing this initial
care were included. Demographic data (age, sex), med-
ical history of interest (hypertension, diabetes mellitus,
smoking, dyslipidemia, previous stroke, and previous
cardiological history), data related to the infarction (de-
gree of heart failure on admission assessed with the
Killip scale, location of the infarction), and infarction
complications were recorded, location of the infarction)
and the complications presented at the first visit, such
as sudden out-of-hospital death, severe arrhythmias
(ventricular fibrillation, ventricular tachycardia, severe
bradycardias, complete AV block) and the need for oro-
tracheal intubation. In all patients, the place of first
medical contact (hospital center without hemodynam-
ics, primary care center or home/public road) and the
exact geographic location were recorded. The fastest
distance by land route was calculated in kilometers
(km) from this place of first medical care to the center
with hemodynamics availability. Google MapsTM
(Google Inc, California, USA) was used for this calcula-
tion. The following data were collected: day and time
of the diagnostic ECG, activation of the transfer, arrival
at the receiving hospital and, finally, passage of the
guidewire. With these times, in addition to calculating
the main variable, the following time intervals were cal-
culated: diagnostic ECG-activation of transfer, activation
of transfer-arrival at the receiving hospital and finally
arrival at the receiving hospital-guidance passage.
Finally, a variable was created depending on the time
of patient admission or first attendance: office hours (8
a.m. to 5 p.m. Monday to Friday) and off-hours (5
p.m. to 8 a.m. Monday to Friday, weekends and
holidays).

This study was carried out in accordance with the
Declaration of Helsinki Declaration of Ethical Principles
for Medical Research Involving Human Subjects, and
the patients gave their consent. The complete registry
protocol was approved by the Ethics and Clinical
Research Committee of the Hospital Universitario Dr.
Josep Trueta.

Numerical variables were described as mean and
standard deviation, categorical variables as absolute val-
ue and percentage. For comparison of 2 means the
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Student test was used and to compare the distribution
of categorical variables the chi-square test or Fisher’s
exact test was used, when necessary. Linear regression
was used to analyze the associations with the delay in
the diagnostic ECG-guidance passage time and for its
component intervals (diagnostic ECG-transfer activa-
tion, transfer activation-arrival in the catheterization
laboratory, and arrival in the catheterization laborato-
ry-guidance passage). Logistic regression was used to
analyze associations with times greater than 120 min-
utes. In both models, univariate associations with the
different factors were first analyzed independently. The
associations were then analyzed multivariably. The vari-
ables included in the multivariate analysis had to meet
the following requirements: statistical association (p <
0.1), clinically reasonable potential confounding effect,
and having been related in the literature to PA delays.

Results

During the study period (2008-2018), 3,644 pa-
tients with STEMI were included in the registry. In this
study, 2,605 were excluded for different reasons: 685
patients were treated with fibrinolytic therapy, 849
came directly to the center with hemodynamic availa-
bility, 83 patients were transferred by air, and in 988
patients it was not possible to reliably record all the
times of medical care. Therefore, the final sample for
analysis was 1,039 patients (Figure 1).

Information on the baseline characteristics of the
patients, the place of first medical contact, the charac-
teristics of the infarction and the complications at the
first visit are shown in Table 1. The mean age was 63
years (SD 13), the percentage of severe Killip (llI-1V)
was 6.8% (72 patients), inferior location of the infarc-
tion in 45.2% (470 patients), the mean transfer dis-
tance was 42 km (SD 22.8) and the percentage of pa-
tients with sudden out-of-hospital death recovered was
3.6% (37 patients). Regarding the place of first medical
contact, 40.9% (425 patients) went to a hospital with-
out hemodynamics availability and the rest were at-
tended by the emergency medical system at home or
on public roads (351 patients, 33.7%) or by the prima-
ry care center (263 patients, 25.3%). The mean time
from diagnostic ECG to guidewire was 106 minutes (SD
27) and 28.4% of the population (296 patients) had PA
times of more than 120 minutes. Table 1 also describes
the characteristics of the patients according to the diag-
nostic ECG time - lead time (= 120 minutes vs > 120
minutes). Notably, patients with prolonged PA times
were older (65 years vs 62 years, p < 0.001), had more
severe heart failure on admission (9.8% vs 5.7%,
p = 0.01), were farther from the catheterization center
(55 km vs 36 km, p < 0.001) and consulted more fre-
quently during out-of-office hours (55.1% vs 41.9%,
p < 0.001). Regarding the place of first medical contact,
patients with PA times of more than 120 minutes were
more frequently seen in a hospital without hemody-
namics (56.8% vs 34.6%, p < 0.001) and less frequent-

Eligible patients:
STEMI admitted to the CCU (2008-2018)
n = 3,644 patients

Excluded. n = 2,605 patients
By exclusion criteria:
— Fibrinolyzed. n = 685 patients
_’ — FMC hospital with hemodynamics. n = 849 patients
— Airway transport. n = 83 patients
- Lack of complete information. n = 988 patients

\ 4

Patients included:
n = 1,039 patients

Figure 1. Flow diagram of patient inclusion in the study.
STEMI: acute ST-elevation myocardial infarction; CCU: cardiac
critical care unit; FMC: first medical contact.

ly at home/public hospital (16.8% vs 40.5%,
p < 0.001). Finally, significant differences were observed
between the two groups in relation to all the assistance
times, especially in the diagnostic ECG-guideline pas-
sage time (139 minutes vs 93 minutes, p <0.001) and
the transfer activation-arrival time in the catheterization
laboratory (102 minutes vs 64 minutes, p < 0.001).

Predictor variables of ECG diagnostic
time-guidewire passage

Table 2 shows the results of the linear regression
model regarding the predictor variables for delays in di-
agnostic ECG time-passing guidewire. These were age
in years [regression coefficient (RC) = 0.14; 95% Cl:
0.03-0.26], severe heart failure on admission
(Killip = Iy (RC =7.23; 95% Cl: 1.76-12.71), previous
cardiac bypass surgery (RC = 24.58; 95% Cl: 12.08-
37.07), lateral location of infarction (RC = 6.48; 95%
Cl: 2.71-10.24), and recovered prehospital sudden
death (RC = 14.12; 95% Cl: 6.49-21.76). Other predic-
tors were related to the first medical contact such as
first attendance at a hospital without hemodynamics
availability (RC = 4.57; 95% Cl: 1.2-7.93) or out-of-
hours (RC = 3.58; 95% CI: 1.84-6.31). The distance in
km to the center with hemodynamics availability
(RC =0.54; 95% Cl: 0.48-0.60) was shown to be a vari-
able associated with prolonged diagnostic ECG-
guidance times.

Variables associated with ECG-diagnostic time
greater than 120 minutes

The results of the logistic regression model in rela-
tion to the predictor variables of ECG-diagnostic times
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Table 1. Characteristics of patients, infarction, first-attendance complications and treatment times

ECG-guidewire
step =< 120 mins.

ECG-guidewire

Total patients step > 120 mins.

N= (10'/(()’)39 N = 743 N = 296 P
n (%) n (%)

Age in years [mean (SD)] 63 (13.0) 62 (12.8) 66 (13.1) 0.001
Female 245 (23.6) 164 (22.1) 81 (27.4) 0.0702
Smoking 279 (26.9) 227 (30.6) 52 (17.6) < 0.001
Arterial hypertension 346 (33.3) 266 (35.8) 80 (27.0) 0.007
Diabetes mellitus 192 (18.5) 132(17.8) 60 (20.3%) 0.348
Dyslipidemia 283 (27.2) 219 (29.5) 64 (21.6) 0.011
Previous CVA/TIA 29 (2.8) 20 (2.7) 9(3.0) 0.758
Previous AMI 119 (11.5) 82 (11.0) 37 (12.5) 0.504
Previous cardiac bypass surgery 12(1.2) 5(0.7) 7 (2.4) 0.031
Previous PCI 105 (10.1) 72(9.7) 33(11.1) 0.482
First medical contact with:

— Hospital without hemodynamic availability 425 (40.9) 257 (34.6) 168 (56.8) <0.001

— Primary care center 263 (25.3) 185 (24.9) 78 (26.4) 0.627

- Home/Public road 351 (33.7) 301 (40.5) 50 (16.8) 0.001
Distance to hemodynamic center in km [mean (SD)] 41.7 (22.8) 36.4 (20.8) 55.0 (22.4) <0.001
Severe arrhythmia (VF/VT) 77 (7.4) 51(6.9) 26 (8.8) 0.668
AV block 54 (5.2) 40 (5.4) 14 (4.7) 0.698
Orotracheal intubation 37 (3.6) 24 (3.2) 13 (4.4) 0.364
Severe Killip (= 3) 71 (6.8) 42 (5.7) 29 (9.8) 0.018
Anterior infarction 409 (39.4) 296 (39.8) 113 (38.2) 0.620
Inferior infarction 470 (45.2) 338 (45.5) 132 (44.6) 0.793
Lateral infarction 152 (14.6) 98 (13.2) 54 (18.2) 0.038
Recovered sudden out-of-hospital death 37 (3.6) 21 (2.8) 16 (5.4) 0.046
Out-of-office hours 474 (45.6) 311 (41.9) 163 (55.1) 0.001
ECG-guidewire time min [mean (SD)] 106.3 (27) 93.1(16.7) 139.6 (17.8) <0.001
ECG-transfer activation time min [mean (SD)] 11.3(7.9) 10.6 (7.8) 13.2 (8.1) <0.001
Time transfer activation-arrival time cath lab in min [mean (SD)] 74.9 (25.8) 64 (18) 102.1 (22.1) <0.001
Arrival time cath lab-guidewire passage in min [mean (SD)] 20.1 (10.5) 18.4 (9) 24.3 (12.7) <0.001

SD: standard deviation; CVA: cerebral vascular accident; TIA: transient ischemic attack; AMI: acute myocardial infarction; PCI: percutaneous coronary
intervention; VF ventricular fibrillation; VT: ventricular tachycardia; AV: atrioventricular.

Table 2. Linear regression model of electrocardiogram (ECG) diagnostic ECG time-passing guidewire. Results of univariate and

multivariate analysis

Univariable model

Multivariable model

Coeficient (95% Cl) p Coeficient (95% Cl) p

Age in years 0.15 (0.02 to 0.28) 0.021 0.14 (0.03 to 0.26) 0.017
Female 4.68 (0.81 to 8.55) 0.018 2.86 (-0.34 to 6.05) 0.079
Smoker -6.37 (-10.06 to -2.68) 0.007 -0.28 (-3.59 to 3.03) 0.867
Arterial hypertension -6.74 (-10.21 to -3.27) 0.001 -3.48 (-7.66 t0 1.29) 0.059
Diabetes mellitus 0.14 (-4.10 to 4.39) 0.947
Dyslipidemia -5.73 (-9.41 to -2.05) 0.002 -1.19 (-4.55 t0 2.16) 0.486
Previous CVA/TIA 0.85(-9.14 to 10.85) 0.867
Previous AMI -0.50 (-5.67 to 4.67) 0.849
Previous cardiac bypass surgery 14.19 (-1.19 to 29.57) 0.071 24.58 (12.08 to 37.07) < 0.001
Previous PCI -0.43 (-5.89 t0 5.03) 0.878
First medical contact with:

- Hospital without hemodynamic availability 14.04 (10.80 to 17.28) <0.001 4.57 (1.20 to 7.93) 0.008

- Primary care center 2.68 (-1.10 to 6.46) 0.164

- Home/Public road -11.23 (-15.36 to -7.09) <0.001 -9.10 (-13.14 to 5.06) < 0.001
Distance to hemodynamic center in km 0.59 (0.53 to 0.65) <0.001 0.54 (0.48 to 0.60) <0.001
AV block 0.75 (-6.67 to 8.16) 0.843
Severe arrhythmia (VT/VF) 0.58 (-6.37 to 7.53) 0.861
Orotracheal intubation 5.71 (-3.17 to 14.58) 0.207
Severe Killip (= 3) 5.87 (-0.65 to 12.38) 0.077 7.23(1.76 t0 12.71) 0.010
Anterior infarction 0.37 (-3.00 to 3.73) 0.831
Inferior infarction -1.64 (-4.95 to 1.66) 0.329
Lateral infarction 6.54 (1.90 to 11.18) 0.006 6.48 (2.71 t0 10.24) <0.001
Recovered sudden out-of-hospital death 9.77 (0.91 to 18.63) 0.031 14.12 (6.49 to 21.76) <0.001
After hours schedule 6.82 (3.54 t0 10.10) < 0.001 3.58 (1.84 to 6.31) 0.010

CVA: cerebral vascular accident; TIA: transient ischemic attack; AMI: acute myocardial infarction; PCI: percutaneous coronary intervention; VF: ventricular
fibrillation; VT: ventricular tachycardia; AV: atrioventricular.
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Table 3. Logistic regression model (ECG-guidewire pacing > 120 minutes). Results of univariate and multivariate analysis

Univariante model

Multivariante model

OR (95% Cl) p OR (95% Cl) p

Age in years 1.02(1.01-1.03) < 0.001 1.02(1.01-1.04) 0.001
Female 1.33(0.97-1.81) 0.070 1.16 (0.80-1.68) 0.433
Smoker 0.48 (0.34-0.67) < 0.001 0.82(0.54-1.23) 0.341
Arterial hypertension 0.66 (0.49-0.89) 0.007 0.74 (0.49-1.10) 0.134
Diabetes mellitus 1.18 (0.83-1.65) 0.348
Dyslipidemia 0.66 (0.48-0.90) 0.011 0.92 (0.60-1.40) 0.708
Previous CVA/TIA 1.13 (0.49-2.45) 0.758
Previous AMI 1.15(0.75-1.73) 0.504
Previous cardiac bypass surgery 3.58 (1.13-12.16) 0.031 10.01 (2.60-41.81) 0.001
Previous PCI 1.17 (0.75-1.79) 0.482
First medical contact with:

— Hospital without hemodynamic availability 2.48 (1.89-3.27) < 0.001 1.52(1.05-2.21) 0.027

— Primary care center 1.08 (0.79-1.46) 0.627

- Home/Public road 0.50 (0.33-0.73) 0.001 0.51 (0.30-0.85) 0.01
Distance to hemodynamic center in km 1.04 (1.03-1.05) <0.001 1.04 (1.03-1.05) <0.001
AV block 0.87 (0.45-1.59) 0.668
Severe arrhythmia (VF/VT) 1.12(0.63-1.92) 0.698
Orotracheal intubation 1.38 (0.67-2.70) 0.364
Severe Killip 1.81 (1.10-2.96) 0.018 2.28 (1.23-4.22) 0.008
Anterior infarction 0.93 (0.71-1.23) 0.620
Inferior infarction 0.96 (0.74-1.26) 0.793
Lateral infarction 1.47 (1.02-2.11) 0.038 1.64 (1.06-2.51) 0.024
Recovered sudden out-of-hospital death 1.96 (1.00-3.81) 0.046 4.34 (1.84-10.32) <0.001
Out-of-hours 1.70 (1.30-2.24) < 0.001 1.46 (1.06-2.02) <0.001

CVA: cerebral vascular accident; TIA: transient ischemic attack; AMI: acute myocardial infarction; PCI: percutaneous coronary intervention; VF: ventricular

fibrillation; VT: ventricular tachycardia; AV: atrioventricular.

> 120 minutes were similar to those obtained in the
linear regression (Table 3). Age [odds ratio (OR) =
1.02; 95% CI: 1.01-1.04], first contact with hospital
without hemodynamic availability (OR = 1.52; 95%
Cl: 1.05-2.21), first contact after hours (OR = 1.46;
95% Cl: 1.06-2.02), severe heart failure on admission
(OR 2.28; 95% Cl: 1.23-4.22), previous cardiac bypass
surgery (OR = 10.01; 95% Cl: 2.60-41.81 p = 0.001),
lateral location of infarction (OR = 1.64; 95% Cl: 1.06-
2.51), recovered out-of-hospital sudden death (OR =
4.34; 95% Cl: 1.84-10.32) and distance in km to the
center with hemodynamic availability (OR = 1.04;
95% Cl: 1.03-1.05) were the variables associated with
diagnostic ECG-to-lead times > 120 minutes. In this
case, a first medical contact at home/public road re-
duced the relative risk of presenting PA times > 120
minutes by 49% (OR = 0.51; 95% CI: 0.30-0.85 p =
0.01).

Predictor variables as a function of diagnostic
ECG time intervals-guideline passage

Figure 2 shows the results of the linear regression
model for each care time interval: diagnostic ECG-
transfer activation, transfer activation-arrival in the cath-
eterization laboratory, and catheterization laborato-
ry-guideline passage. The factor related to delays in the
first time interval (transfer activation) was the place of
first medical contact (center without hemodynamic
availability or primary care center). In contrast, age, re-
covered out-of-hospital sudden death, distance to the

receiving center, and first care in a center without he-
modynamic availability or out-of-hours were predictors
of delays in interhospital transfer. Finally, severe heart
failure on admission, lateral location of the infarction,
and a history of previous cardiac bypass surgery were
predictors of delays in opening the artery in the cathe-
terization laboratory.

Discussion

This study provides a deeper understanding of the
factors associated with delays in ECG diagnostic lead
time that can be identified at the first medical visit. In
addition, it provides information on the importance of
each variable in the different care intervals. One of the
main challenges in STEMI care networks is to ensure
that a high percentage of patients transferred to PA are
within the times recommended by clinical practice
guidelines. Different registries have demonstrated the
difficulty in achieving this, despite having well-coordi-
nated resources and networks, with around 30% of pa-
tients with PA times of more than 120 minutes (in our
registry 28.4% of patients)91315,

As in other studies, the distance to the center where
hemodynamics is available is a key factor in achieving
optimal times'®'21617_|n our study, distance was a funda-
mental factor, but not the only one, so that a limiting
distance should not be set for choosing PA without tak-
ing into account other variables that can modify the di-
agnostic ECG time-guideline passage in these patients.
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. . Transfer
Diagnostic PR
ECC activation

Hemodynamic

room Passage

of guide

Transfer

Variable. Coefficient 95%CI [@lVariable. Coefficient 95%ClI

PCM: hospital with
no hemodynamic
availability

5.55 (4.00-7.11)*

Hemodynamic
Availability

PCM: primary care
Center
3.80 (2.35-5.25)*

Age (years)

Out-of-office hours
4.71 (2.12-7.30)*

Recovered sudden

out-of-hospital
death

PCM: hospital without

5.75 (4.57-8.93)*

0.18 (0.07-0.29)*

Distance to center with
hemodynamics (km)
0.57 (0.51-0.62)*

Severe Killip = 3
7.72 (2.37-13.07)*

Lateral infarction
6.25 (2,69-9.80)*

Previous cardiac

bypass surgery
10.56 (4.40-16.73)*

17.96 (11.07-24.84)*

Figure 2. Electrocardigraphic (ECG)-guidewire time attendance intervals (upper part). Results of the
linear regression model (regression coefficient, 95% Cl) for each time interval with the variables

shown to be predictors of delay (lower part).
*p < 0,05.
FMC: first medical contact.

As in our registry, other studies have confirmed how
the management of these patients outside office hours
is associated with prolonged PA times'®2. Similarly, first
contact with a hospital center without hemodynamics
(40% of patients in our study), as opposed to patients
who were initially treated by health emergency teams,
was a factor associated with PA delays. Several registries
have shown that the chances of achieving PA
times < 120 minutes in patients transported directly by
the emergency services are 70%, decreasing to 30% in
patients referred from hospitals without hemodynamics
availability®'3. Different causes have been proposed: de-
lay in emergency department care, availability of means
of transport and logistics in the activation of medical-
ized transport systems'>'*21. Our data show that this
factor was decisive in the activation time for transfer
and interhospital transfer, and suggest that efforts
should be focused on improving these 2 intervals.
Advanced age is a variable associated with delays in PA
times, both due to delays in initial diagnosis and pro-
longed transfer times?>4. Our data show that the great-
est penalty occurs during interhospital transfer, possibly
related to difficulties in mobilizing the patient. As in
previous studies, our study shows the existence of clini-
cal variables associated with delays, such as a history of
previous cardiac bypass surgery or the lateral location
of the infarction''*. These factors mainly affect artery
opening time in the catheterization laboratory. A great-
er thrombotic burden, more complications during the
percutaneous procedure and prolonged angiography

times have been proposed as possible causes?-28,
Finally, the role of cardiogenic shock and recovered
out-of-hospital sudden death as powerful predictors of
delays is noteworthy. Both involve significant delays due
to the difficulty of diagnosis, the logistics of transfer,
the complexity of vascular access and the opening of
the responsible artery in hemodynamics®. In our regis-
try, recovered out-of-hospital sudden death prolonged
transfer times, while severe heart failure mainly affected
hemodynamic times.

Identifying, from the time of first care, a patient
profile with a high probability of presenting prolonged
ECG-to-lead times could improve the functioning of the
STEMI care networks. It would allow, in these patients,
to prioritize air transport and, if this is not possible, to
evaluate other reperfusion therapies such as thromboly-
sis in the absence of contraindications.

This study has a number of limitations. It is a retro-
spective registry with the limitations associated with
this type of study. In our case, with regard to the ini-
tial sample, a significant number of patients were ex-
cluded due to a lack of complete and reliable informa-
tion. The data recorded came from a single center,
with a population with specific demographic charac-
teristics and particular health care resources, which
means that the results cannot necessarily be extrapo-
lated to other health care regions. It was decided to
choose only those variables that could be recorded at
the first visit, so that they could be identified by the
physician making this first medical contact. Other vari-
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ables related to coronary anatomy (number of coro-
nary arteries affected, occluded segment, number of
stents implanted, etc.) that could potentially affect PA
times, but which are not available in this first visit,
were not included.

In conclusion, this study identifies variables associat-
ed with delays in diagnostic ECG time to lead passage
in patients undergoing PA who required transfer to a
hemodynamic center and that can be collected from
the time of first care. The variables shown to be predic-
tors were clinical (age, previous cardiac bypass surgery,
severe Killip on admission, recovered out-of-hospital
sudden death, and lateral location of the infarction)
and situational (place of first contact in a hospital with-
out available catheterization laboratory or out-of-hours
and distance to the catheterization laboratory). These
variables affect differently the different time intervals
that make up the diagnostic ECG-guidance time. The
availability of this information can be useful for the
physician providing the first care, as it allows him/her
to identify a patient profile with a high probability of
presenting prolonged PA times.
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