/[

1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuel Joyny Yd-HIN

> " NIH Public Access
@@‘ Author Manuscript

2 HEpst

Published in final edited form as:
Circ Cardiovasc Qual Outcomes. 2014 January ; 7(1): 86-94. doi:10.1161/CIRCOUTCOMES.
113.000396.

o NATIo

Factors associated with longer time to treatment for patients
with suspected acute coronary syndromes: a cohort study

Alison L. Sullivan, MD1:3, Joni R. Beshansky, RN, MPH2:3, Robin Ruthazer, MPH234, David
H. Murman, MD1-3, Timothy J. Mader, MD13, and Harry P. Selker, MD, MSPH2:3

1Baystate Medical Center

2Center for Cardiovascular Health Services Research, Institute for Clinical Research and Health
Policy Studies, Tufts Medical Center

STufts University School of Medicine

4Tufts Clinical and Translational Science Institute, Tufts University

Abstract

Background—Rapid treatment of acute coronary syndromes (ACS) isimportant; causes of
delay in emergency medical services (EMS) care of ACS are poorly understood.

Methods and results—Analysis of datafrom the IMMEDIATE randomized controlled trial of
EMS treatment of people with symptoms suggesting ACS, using hierarchical multiple regression
of elapsed time. Out-of-hospital el ectrocardiograms were performed on 54,230 adults calling
9-1-1; 871 had presumed ACS, 303 of whom had ST-segment elevation myocardia infarction and
underwent percutaneous coronary intervention. Compared to their counterparts, women,
participants with diabetes, and participants without prior cardiovascular disease waited longer to
call 9-1-1(by 28, p <0.01; 10, p 0.03; and 6 minutes, p 0.02, respectively). EMS arrival to

el ectrocardiogram was longer for women (1.5 minutes, p <0.01), older individuals (1.3 minutes, p
<0.01), and those without a primary complaint of chest pain (3.5 minutes, p <0.01). On-scene
times were longer for women (2 minutes, p < 0.01) and older individuals (2 minutes, p <0.01).
Older individuals and participants presenting on weekends and nights had longer door-to-balloon
times (by 10, 14 and 11 minutes respectively, p < 0.01). Women and older individuals had longer
total times (medical contact to balloon inflation 16, p 0.01, and 9 minutes, p <0.01, respectively;
symptom onset to balloon inflation 31.5 minutes for women, p 0.02).

Conclusions—We found delays throughout ACS care, resulting in substantia differencesin
total times for women and older individuals. These delays may impact outcomes; a comprehensive
approach to reduce delay is needed.
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INTRODUCTION

Acute coronary syndromes (ACS) are amajor cause of death in the US. 1 2 The mgjority of
these deaths occur in the first hours after symptom onset, approximately half from ischemia
induced arrhythmias. 2-5 Therefore, reducing delays in treatment of patients with ACS
should reduce morbidity and mortality. 514

Over half of patients hospitalized for ACS arrive via emergency medical services (EMS). 1°
Thus, quantifying the time that patients with possible ACS spend in the sequence of EMS
care through initiating care at the receiving hospital, and determining the causes of greater
durations, are important for developing strategies to reduce delays and thereby improve
clinical outcomes. Y et few studies have described time that patients with ACS spend in
EMS care or factors associated with longer time in EMS care, 16 17 and no prior studies
have looked at this starting with the population of all patients who have out-of-hospital
ECGs performed.

We conducted an exploratory analysis of datafrom the IMMEDIATE (Immediate
Myocardial Metabolic Enhancement During Initial Assessment and Treatment in Emergency
care) Trial, arandomized controlled trial of EMS treatment of patients for symptoms
suggestive of ACS. 18 The goal was to ascertain durations of time that patients with potential
ACS spend in the entire sequence of care from initial EM S contact until initiation of
definitive treatment at the receiving hospital (e.g., inflation of a percutaneous coronary
intervention (PCI) balloon) and to determine which patient characteristics are associated
with longer times. We hypothesized that female sex, older age, minority race/ethnicity,
presence of diabetes mellitus, alack of history of cardiovascular disease, and occurrence of
event on weekend and overnight would be associated with longer times.

METHODS

Study design and setting

This was aretrospective analysis of datafrom the IMMEDIATE Trial. 18 The IMMEDIATE
Tria was a multicenter, double-blind, randomized placebo controlled clinical effectiveness
trial of intravenous glucose-insulin-potassium (GIK) evauating whether GIK reduced
progression of unstable angina pectoris to myocardia infarction, and if it reduced mortality,
cardiac arrest, development of heart failure, and infarct size in patients with a high suspicion
of ACS. TheIMMEDIATE Trial methods have been previously published. 18 19 The study
was conducted between 2006 and 2011 and enrolled participants from 13 US cities.
Identification of participants with ACS by paramedics was aided by the ECG-based acute
cardiac ischemia time-insensitive predictive Instrument (ACI-TIPI) and thrombolytic
predictive instrument (TPI) decision support, using an ACI-TIPI threshold of 75% or higher
predicted probability of having ACS, detection of suspected STEMI by the TP, or both. 20
Thisresulted in a population of study participants with a high rate of ACS.
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Selection of participants

We analyzed data from three cohorts from the IMMEDIATE Trid: all participants aged 18
years and older with a 12-lead out-of-hospital ECG who were screened to determine
eigibility for inclusion; participants with high risk of ACS who met thetrial eligibility
criteria, agreed to have the study drug started in the ambulance and provided written
informed consent; and participants who had an adjudicated diagnosis of STEMI and
underwent percutaneous coronary intervention (PCl) within 12 hours of their initial
presentation to EMS. For each outcome measure, we analyzed the largest sample for which
we had data available.

This study was reviewed and approved by the Tufts Medical Center institutional review
board. All participants with out-of-hospital ECG performed had de-identified data collected
as part of the screening process to determine igibility for enroliment into the IMMEDIATE
Tria. All participants enrolled in the IMMEDIATE Trial provided written informed consent
that allows for analyses of these data presented.

Independent variables

We assessed for differencesin time intervals by sex, age, past medical history of
cardiovascular disease (CVD), history of diabetes, minority ethnicity or race, day of week
and time of day. Age was entered into the model as a categorical variable, while al other
independent predictors were entered as binary variables (day of week was entered as
weekend and weekday and time of day as overnight or daytime). Ethnicity and race were
combined into a single variable for purposes of analysis. Non-Hispanic whites were defined
as participants of white race and were not Hispanic ethnicity. Minorities were defined as al
participants of non-white race (including black, Native American, Asian, and Hawaiian) and
Hispanic ethnicity.

Outcome measures

We analyzed time intervals (in minutes) from the time of symptom onset through PCI
balloon inflation (figure 1). Each timeinterval was analyzed as a continuous outcome. Time
of symptom onset was obtained via patient recall at the time of transport. All timesin EMS
care were obtained from EMS runsheets with the exception of the ECG time, which was
taken from the ECG timestamp. Hospital times, including time of arrival at the hospital and
time of PCI balloon inflation, were obtained from medical records. All time interval
definitions were agreed upon prior to conducting the study.

Measured time intervals

Timefrom symptom onset to 9-1-1 call: Time from symptom onset to 9-1-1 call was
defined asthe time interval from the onset of symptoms concerning for ACS until the
participant called 9-1-1. Datafor thistime interval were analyzed for participants with a
high risk of ACS.

Timefrom EMSarrival to out-of-hospital ECG: Time from EMS arrival to out-of-
hospital ECG was defined as the time interval from EM S arrival on scene and out-of -
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hospital ECG timestamp. Data for this time interval were analyzed for all participants
receiving an out-of-hospital ECG.

Scenetime: Scene time was defined as the time interval between EMS arrival on scene and

EMS departure from scene. Data for this time interval were analyzed for participants with a
high risk of ACS.

Hospital arrival to balloon inflation: Hospital arrival to balloon inflation was defined as

the time interval between arrival at the hospital and PCI balloon inflation. Data for thistime
interval were analyzed for the STEMI cohort.

Cumulative time intervals—In addition to the analysis of individual time intervals as
defined above, two cumulative time intervals were analyzed.

M edical contact to balloon inflation: First medica contact to balloon inflation was defined
asthetimeinterval between EMS arrival on scene and time of PCI balloon inflation.

Symptom onset to balloon inflation: Symptom onset to balloon inflation was defined as
the time interval between the onset of symptoms and PCI balloon inflation.

Data handling

Minutes for each time interval were calculated from collected date and time information
using excel. For the largest dataset (all participants receiving out-of-hospital ECGs), some
times were improbable (546 times between 0 and 1 minute, 1790 times less than 0 minutes,
866 times greater than 60 minutes). Where likely to be areporting error (i.e. around daylight
savings times), these times were corrected by hand to the likely value. Thisresulted in 2,084
of 51,975(4%) data points being corrected. The remaining 1,118 of 51,975 improbable times
were excluded. A sensitivity analysis was conducted without this data, but resulted in little
impact on the model coefficients. One door-to-balloon time was recorded as 1 minute and
was also removed from the analysis.

Missing data were excluded from the analysis. Data were missing for 194 of 871 (22%)
participants for the interval of symptom onset to 9-1-1 call, 2,838 of 51,975 participants for
EMS arrival to out-of-hospital ECG (5.4%), 12 of 871 participants (1.4%) for on-scene time,
1 of 303 (0.3%) for door-to-balloon time, 5 of 303 (1.7%) for medical contact to balloon
time, and 51 of 303 (17%) for symptom onset to balloon time.

Statistical analysis

Descriptive statistics were used to report median times for each time interval. We then
assessed for an association of each time interval with study site. There were significant
associations between study site and time, therefore hierarchical multiple regression models
were used for all analyses. All p values are the product of hierarchical multiple regression
models, adjusting for all other variablesin the model. Hierarchical multiple regressions were
used to assess for differencesin times by sex, age, primary complaint of chest pain, day of
week, time of day, medical history of CVD (including history of myocardial infarction, PCI,
coronary artery bypass grafting, congestive heart failure, and prior stroke), and participant
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race and ethnicity, while controlling for clustering of outcomes at the site level. Patient
factors were forced into the models as fixed effects and the study site was forced into the
models as a random effect. Log transformations of time were performed prior to regression
analysis due to right skewed distributions. Linear regressions were used to model elapsed
time (in log minutes). For time intervals with outliers, sensitivity analyses were performed
with truncated times. All analyses were conducted using R statistical software, version
2.13.1.

Table 1 presents patient characteristics. Of the 54,579 individuals with out-of-hospital 12
lead ECGs performed, 51,975 were aged 18 or over and were included in the analysis (figure
2). A total of 871 of the 51,975 were enrolled in the IMMEDIATE Trial18 and were
included in the analysis of participants with high risk of ACS. There were 303 of the 871
who had an adjudicated diagnosis of STEMI and went for PCI within 12 hours of the study
drug starting. These participants were included in the analysis of participants with STEMI.

Overall median times

Association

Overal median times were 53 minutes for the interval of symptom onset to 9-1-1 call, 15.2
minutes from EM S arrival to out-of-hospital ECG, 20 minutes on-scene, and 62 minutes
from door to balloon time. Six percent of participants received an out-of-hospital ECG
within 5 minutes and 27% within 10 minutes. Participants with STEMI had median times of
94 minutes from medical contact to PCI balloon inflation, and 156 minutes from symptom
onset to balloon inflation.

of sex with time

Table 2 presents median times for each time interval by sex and figure 3 displaystime
intervals for participants with STEMI by sex. For interest, figure 3 provides the breakdown
of al timeintervals from symptom onset until balloon inflation. The timeintervals of 9-1-1
call to EMS arrival and transport time were not separately analyzed due to concern for
confounding by distance, which was unmeasured in this study.

Compared to men, median times were longer for women for the time intervals from
symptom onset to 9-1-1 call (unadjusted medians 73 versus 45 minutes, multivariate
adjusted p value <0.01), EM S arrival to out-of-hospital ECG (unadjusted medians 16 versus
14.5 minutes; multivariate adjusted p value <0.01), and on-scene time (unadjusted medians
21 versus 19 minutes; multivariate adjusted p value <0.01). A sensitivity analysiswas
conducted on the time interval of hospital arrival to balloon inflation due to the presence of
outliers but removing the 4 points identified as outliers resulted in little impact on model
coefficients (change in beta coefficient of 4%), so the original analysisis presented here.

Comprehensive time intervals—Women had an unadjusted median time from medical
contact to balloon inflation of 106.5 minutes compared to 90.5 minutes for men
(multivariate adjusted p value 0.01). Time from symptom onset through balloon inflation
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was 180 minutes for women compared to 148.5 minutes for men (multivariate adjusted p
value 0.02).

of age with time

Table 2 shows median times by age.

There was no association of age with time from symptom onset to 9-1-1 call. Older age was
associated with longer time to ECG (unadjusted median times 14.1 minutes for individuals
aged < 55 years, 14.9 minutes for individuals aged 55-64 years, and 16.2 minutes for
individuals aged > 64 years; multivariate adjusted p value <0.01), on-scene time (unadjusted
median times 19 minutes for individuals aged < 55 years, 18 minutes for individuals aged
55-64 years, and 21 minutes for individuals aged > 64 years; multivariate adjusted p value
<0.01), and hospital arrival to balloon inflation (unadjusted median times 63.5 minutes for
individuals aged < 55 years, 56 minutes for individuals aged 55-64, and 66 minutes for
individuals aged > 64 years; multivariate adjusted p value<0.01). A sensitivity analysiswas
conducted for the time interval of hospital arrival to balloon inflation due to the presence of
outliers, but removing the 4 points identified as outliers had little impact on model
coefficients (change of 1% in beta coefficient for the eldest group and 15% for the middie

age group).

Comprehensive time intervals—After adjusting for covariates there was a significant
association of age with longer time from medical contact to balloon inflation (unadjusted
median times 95.5 minutes for individuals aged <55 years, 88 minutes for individuals aged
55-64 years, and 97 minutes for individuals aged >64 years; multivariate adjusted p value
<0.01).

of race/ethnicity with time

Table 2 shows median times by race/ethnicity.

After adjusting for covariates, race/ethnicity was not associated with significant differences
in median time from symptom onset to 9-1-1 call, on-scene time, hospital arrival to balloon
inflation. Race/ethnicity data was not available for the largest cohort of participants (all
participants receiving an out-of-hospital ECG), for whom the analysis of time from EMS
arrival to out-of-hospital ECG was conducted.

Comprehensive time intervals—After adjusting for covariates, race/ethnicity was not
associated with significant differences in median time from medical contact to balloon
inflation or symptom onset to balloon inflation

of chest pain as the primary complaint with time

Table 3 shows median times by presence of chest pain as the primary complaint.

After adjusting for covariates, participants without chest pain as a primary complaint called
9-1-1 compared to participants with chest pain (unadjusted median times 37 minutes
compared to 54 minutes; multivariate adjusted p value <0.01). The primary complaints that
were associated with shorter median timesto call were abdominal pain (n=6, median 17.5
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minutes), cardiac arrest (n=1, 2 minutes), chest numbness (n=1, 41 minutes), diaphoresis
(n=2, median 3 minutes), dizziness (n=4, median 24 minutes), epigastric pain (n=1, 17
minutes), heartburn (n=3, median 24 minutes), implantable cardiac defibrillator firing (n=1,
16 minutes), loss of consciousness (n=9, median 11 minutes), near syncope (n=1, 10
minutes), seizure (=2, median 34 minutes), shoulder/arm pain (n=7, median 45 minutes),
sudden collapse (n=1, 1 minute), and syncope (n=3, median 5 minutes). Additionally, some
of the participants with shortness of breath, palpitations and weakness called EM S faster
than the median time for those with chest pain.

Participants without a primary complaint of chest pain had longer time from EMS arrival to
out-of-hospital ECG after adjusting for covariates (unadjusted median times 17 minutes
compared to 13.5 minutes; multivariate adjusted p value <0.01). There were no associations
of chest pain as the primary complaint with on-scene time, hospital arrival to balloon
inflation, medical contact to balloon inflation, or symptom onset to balloon inflation.

of past medical history of CVD and diabetes with time intervals
Table 3 shows median times by medical history of diabetesand CVD.

Symptom onset to 9-1-1 call—After adjusting for covariates, participants with a history
of diabetes had longer time from symptom onset to 9-1-1 call (unadjusted median times 60
minutes compared to 50 minutes; multivariate adjusted p value 0.02), and those with a
history of CVD had shorter time from symptom onset to 9-1-1 call (unadjusted median times
50 minutes compared to 56 minutes; multivariate adjusted p value 0.03). There were no
associations of history of diabetes mellitus or CVD with on-scene times or hospital arrival to
balloon inflation. Data on medical history was not available for the largest cohort of
participants, on whom the analysis of EMS arrival to out-of-hospital ECG was conducted.

Comprehensive time intervals—After adjusting for covariates, participants with a
history of CVD had atrend toward faster time from symptom onset to balloon inflation
(unadjusted median times 152 minutes compared to 159 minutes; multivariate adjusted p
value 0.07). There was no difference in medical contact to balloon inflation by past medical
history.

of weekend and night presentations with time

Table 4 shows median times by day of week and time of day.

There were no associations of night or weekend presentation with time from symptom onset
to 9-1-1 call or on-scene time. Participants presenting during daytime hours had longer time
from EMS arrival to out-of-hospital ECG compared to those presenting during overnight
hours, after adjusting for covariates (unadjusted median times 14.9 minutes compared to
15.4 minutes; multivariate adjusted p value 0.03). After adjusting for covariates, participants
who presented on weekends had longer time from hospital arrival to balloon inflation than
those who presented on weekdays (unadjusted median times 72 minutes compared to 58
minutes; multivariate adjusted p value <0.01). Participants who presented during overnight
hours (7pm-7am) had longer time than those who presented during daytime hours
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(7am-7pm) (unadjusted median times 69 minutes compared to 58 minutes; multivariate
adjusted p value <0.01). A sensitivity analysis was conducted for hospital arrival to balloon
inflation due to the presence of outliers, but removing the 4 points identified as outliers had
little impact on model coefficients (change of 5% in beta coefficient for night presentation
and 6% in beta coefficient for weekend presentation).

Comprehensive time intervals—After adjusting for covariates, participants who
presented on weekends had longer time from medical contact to balloon inflation than those
who presented on weekdays (unadjusted median times 104.5 minutes compared to 90
minutes; multivariate adjusted p value <0.01). Participants presenting during overnight
hours had longer time than those presenting during daytime hours (unadjusted median times
98.5 minutes compared to 89 minutes;, multivariate adjusted p value <0.01).

Additional analyses

A sensitivity analysis excluding corrected times for the analysis of all participants receiving
an out-of-hospital ECG was conducted. This had little impact on the estimates, so the
corrected times were included in the final analysis.

A sensitivity analysis was conducted for participants with STEMI using truncated door to
balloon times due to outliersin the door to balloon timeinterval. Thisresulted in little
impact in the model estimates, so the raw data was used for the final analysis.

DISCUSSION

In this study of patients calling 9-1-1 for symptoms suggesting ACS, we found delaysin the
entire chain of care, from the calling of 9-1-1, to care on-scene, to care at the hospital.
Delays were present for women and the elderly in most time intervals, culminating in larger
magnitude differences in total times. These findings indicate the need for a comprehensive
approach to improving early detection of ACS, starting with patients themselves.

For the interval from symptom onset to 9-1-1 call, overall median times were close to an
hour. Thisis substantially better than reported in prior studies, 21-23 but much longer than
the goal time of 5 minutes that is advised by the ACC/AHA, 24 which only 10% of
participants met. Reducing delaysin thistime interval has great potential to improve the
outcomes of patients with ACS, given that so many deaths occur early. 2= Consistent with
prior studies, we found that women, 21 25-29 participants with a history of

diabetes, 2123, 26-29 gnd those without a history of CVD, 21 26 took longer to call for help.
It is possible that women consider themselves to be at lower risk for ACS, and therefore
delay calling for help. Patients with diabetes may delay calling due to less severe symptoms,
whereas those with a history of CVD may recognize the symptoms and call sooner than
those without a CVD history. It isnot clear why aprimary complaint of chest pain was
associated with alonger timeto call 9-1-1 in participants at high risk of ACS. This may
represent the alternate symptoms still being characteristic of ACS, and this finding was not
present in participants with STEMI. This association is difficult to interpret due to potential
inconsistencies in the descriptions of symptoms, and further study is needed.

Circ Cardiovasc Qual Outcomes. Author manuscript; availablein PMC 2015 January 14.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Sullivan et al.

Page 9

To our knowledge, thisisthe first description of time from EMS arrival to out-of-hospital
ECG, acritical timeinterval in the diagnosis and management of ACS. In our study, time
from EMS arrival to out-of-hospital ECG was 15 minutesin all participants. Thisinterval
could likely be reduced, leading to earlier detection of ACS. Women, older individuals,
members of minorities and those with a primary complaint other than chest pain had longer
median times from EMS arrival to out-of-hospital ECG. Reasons for these differences are
unclear. Perhaps women are perceived as lower risk and the EM S provider takes longer to
decide to obtain an ECG. It may take longer to obtain an ECG in an older individual dueto
more difficulty performing the other pre-hospital tasks, such as obtaining 1V access, and
placing the patient on a stretcher. It likely takes longer for EM S to obtain a history
concerning for possible ACS in patients without a primary complaint of chest pain, and thus
takes longer to obtain an ECG in those patients.

Overall median on-scene times were 20 minutes for participants with ACS and 16 minutes
for those with STEMI, which is close to the goals recommended by the ACC/AHA24 and
represents good quality care. However, women and older individuals had longer times than
their counterpartsin thisinterval aswell, and targeted improvements are needed.

Women and older individuals continued to have longer times than their counterparts after
arrival at the hospital, with differences of greater magnitude than in the EM S setting. The
reasons for these delays are unclear, but our findings are consistent with prior

studies, 2 10. 30 gnd indicate the need for continued efforts to reduce delays in the hospital
setting. Day-of-week and time-of-day were only associated with longer times in the hospital
setting. Presumably the absence of this effect in the EM S setting is because of the 24-hour 7-
day EMS function. Implementation of a similar shift work structure in the hospital with 24-
hour 7-day in-house personnel may result in improved times on weekends and overnights.

This study has several strengths. It addresses an important gap in the knowledge of treatment
of patients with suspected ACS as the first study to assess for differencesin EMStime
intervals for all people evaluated by EM S for a possible cardiac complaint. These time
intervals are crucial in the diagnosis and treatment of ACS. The data were prospectively
collected in alarge clinical effectivenesstrial that had a very high rate of inclusion of
patients in the community calling 9-1-1 for potential cardiac symptoms, and in awide
variety of communities and ethnic groups. There were 32 participating EM S systemsin this
geographically diverse sample. Thisincreases the study’s generalizability, and increases the
likelihood that our findings are relevant to patients being transported by other EM S systems.
There are, however, several limitations to this study that must be kept in mind when
interpreting the results. Thiswas intended to be primarily a descriptive study. However, we
conducted analyses to assess for differencesin times by patient characteristics, and did not
adjust p values to account for multiple testing. All of the effects were based on separate
hypotheses for which the literature and clinical practice provides support, and the analyses
were decided a priori. Second, our largest dataset, for which we analyzed time from EMS
arrival to out-of-hospital ECG had more missing data than the smaller datasets. Third,
distance information was not collected, and therefore we could not control for possible
confounding of effect by distance from hospital. Fourth, the number of participantsin our
study with STEMI and without chest pain was small. Fifth, the EM S providersin this study

Circ Cardiovasc Qual Outcomes. Author manuscript; availablein PMC 2015 January 14.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyiny vd-HIN

Sullivan et al.

Page 10

had training specific to being involved in a study. This may have affected their clinical
performance in terms of identifying STEMI and rapidly transporting those patients to the
hospital, which may limit this study’ s generalizability to other EMS systems. However, this
additional training in recognizing ACS and STEMI would likely bias our study against
finding delays. Thus it may be that delays are larger than what we found in this study. Sixth,
our comprehensive time intervals are for participants with STEMI, which limits our ability
to generalize these findings to the general ACS population. Since the time differences for
ACS participants were in the same direction as participants with STEMI, we think it islikely
that there is a cumulative effect of time differences for people with ACS as well as those
with STEMI, but we are unable to answer this question definitively with our data. Finally,
we did not have data on race and past medical history for all participants receiving an out-
of-hospital ECG.

In summary, we found delays along the entire spectrum of care for patients with possible
ACS, beginning with the patient’s 9-1-1 call. These delays were additive, resulting in longer
time differences for women and older individuals in the comprehensive intervals. While
reduction of delaysin all of these time intervals isimportant, we think that lessening time
from symptom onset to 9-1-1 call and time from EM S arrival to out-of-hospital ECG are the
most likely to improve early detection of ACS, and thereby impact patient outcomes.
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Symptom onset to balloon time
Medical contact to balloon time
Scene time
Symptoms to call EMS to ECG Door to balloon
| >
Symptoms 911 call EMS EMS obtains EMS Hospital arrival Balloon inflation
begin arrives ECG departs

Figure 1.
Timeintervals and goals for each timeinterval

Blue boxes display the individual time intervals, purple boxes depict comprehensive time
intervals
Goal times are derived from AHA/ACC guidelines
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54,579 individuals had out-of-hospital 12-
lead ECGs and were screened for inclusion

Page 15

Analyzed 51,975 participants receiving
out-of-hospital ECG

1,483 eligible for inclusion in IMMEDIATE
Trial (at high risk of ACS)

A 4

349 less than 18 years old
2255 missing age

Analyzed 871 participants at high risk
for ACS

357 with adjudicated diagnosis of STEMI

A 4

612 not included in trial
396 not asked to participate
176 study drug not started
40 declined to provide consent

Analyzed 303 participants with STEMI

Figure 2.
Study population

54 excluded from the analysis; did not
go for early percutaneous coronary
intervention
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Median time in minutes
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M Hospital arrival to balloon inflation
Transport time
100 .
Scene time
911 call to EMS arrival

B Symptom onset to 911 call

O I
Male Female

Figure 3.
Participants with STEMI time interval s*

*Times presented are unadjusted. For interest, times are separated into intervals.
Thetimeintervals of 911 call to EMS arrival and transport time were not separately
analyzed in this study.
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Baseline characteristics of study participants

Table 1

All participants
receiving ECG"

Participants at
high risk of ACS

Participants with
STEMI

(N=51,975) (N=871) (N=303)
Age, mean (SD), y 63 (17.9) 63.6 (14) 61.3(12.3)
Male sex 26,201 (50%) 618 (71%) 228 (75%)
Race
White 724 (83%) 267 (89%)
Black 94 (11 %) 17 (6%)
Native American 16 (2%) 7 (2%)
Asian 16 (2%) 4(1%)
Native Hawaiian 3(0.3%) 1(0.3%)
Other 8 (1%) 3 (1%)
Hispanic ethnicity 102 (12%) 43 (14%)
Chest pain primary complaint 21,834 (44%) 749 (86%) 282 (93%)
Weekend 13,676 (26%) 243 (28%) 94 (31%)
Overnight 19,067 (37%) 323 (37%) 104 (34%)
Past Medical History
Myocardial infarction 311 (36%) 70 (23%)
Coronary artery bypass grafting 141 (16%) 11 (4%)
Congestive heart failure 145 (17%) 14 (5%)
Cerebrovascular accident 86 (10%) 18 (6%)
Percutaneous coronary intervention 264 (30%) 67 (22%)
Diabetes mellitus 242 (28%) 61 (20%)

Abbreviations: ECG, electrocardiogram; ACS, acute coronary syndrome; STEMI, ST-segment myocardia infarction

Data on race, ethnicity and past medical history not available for al participants receiving an out-of-hospital ECG
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