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Background—Whether prehospital point-of-care (POC) troponin further accelerates the time to diagnosis in patients with chest
pain (CP) is unknown. We conducted a randomized trial of POC-Troponin testing in the ambulance.

Methods and Results—Patients with chest pain presenting by ambulance were randomized to usual care (UC) or POC-Troponin;
ST-elevation myocardial infarction patients or those with noncardiovascular symptoms were excluded. Pre-hospital high-sensitivity
troponin was analyzed on a POC device and available to the paramedic and emergency department (ED) staff. The final diagnosis
was centrally adjudicated. The primary endpoint was time from first medical contact to discharge from ED or admission to hospital.
We randomized 601 patients in 19 months; 296 to UC and 305 to POC-Troponin. After ambulance arrival, the first troponin was
available in 38 minutes in POC-Troponin and 139 minutes in UC. In POC-Troponin, the troponin was >0.01 ng/mL in 17.4% and
>0.03 ng/mL in 9.8%. Patients spent a median of 9.0 hours from first medical contact to final disposition, and 165 (27.4%) were
admitted to the hospital. The primary endpoint was shorter in patients randomized to POC-Troponin (median 8.8 hours [6.2—10.8]
compared to UC (median 9.1 hours [6.7—11.2]; P=0.05). There was no difference in the secondary endpoint of repeat ED visits,
hospitalizations, or death in the next 30 days.

Conclusions—In this broad population of patients with CP, ambulance POC-Troponin accelerated the time to final disposition.
Enhanced and more cost-effective early ED discharge of the majority of patients with CP calling 911 is an unrealized opportunity.

Clinical Trial Registration—URL: https://www.ClinicalTrials.gov/. Unique identifier: NCT01634425. (/ Am Heart Assoc. 2015;4:
002859 doi: 10.1161/JAHA.115.002859)
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Acute cardiovascular disease (CVD) constitutes a major
resource intensive public health challenge. Many
patients with chest discomfort present by ambulance and
are taken to the emergency department (ED) for further
diagnosis and treatment, leading to frequent investigations,
longer times in the ED, and associated increased health care
costs.”® The majority of these patients are ultimately

discovered to have a noncardiac cause for their chest
discomfort, leading to speculation that these patients could
be more effectively and rapidly managed.

Troponin testing in the ED is the standard of care for
patients with chest discomfort to “rule out” an acute cardiac
event.*® Recent advances in the sensitivity of troponin has
led to a focus on earlier, more precise detection of events.®
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Recently, a 2-hour ED algorithm was found to be efficient and
safe for ruling out acute coronary syndromes.” Hence, moving
proximally to an earlier time point for diagnostic testing
deserves exploration. Prehospital testing of troponin in cohort
studies have shown a sensitivity ranging from 31% to 87% and
a negative predictive value of up to 100% for the diagnosis of
an acute coronary syndrome.®'° Because many patients with
chest discomfort activate emergency medical services and
present by ambulance, point-of-care (POC) testing beginning
earlier in the care pathway provides the potential for more
rapid triage of patients with suspected acute coronary
syndrome.

In a previous trial, Providing Rapid Out of Hospital Acute
Cardiovascular Treatment 3 (PROACT-3), we found that
prehospital testing of B-type natriuretic peptide (BNP) or
POC-Troponin did not shorten time from first medical contact
to final disposition in patients with a broad range of
cardiovascular symptoms.11 However, some insights into
the specific subset of patients with chest pain (CP) were
gained. First, we enrolled a broad cohort of patients and
tested 2 biomarkers (BNP and troponin), which may have
diminished our ability to see a difference if one existed
because of heterogeneity of symptoms, patients, and final
diagnosis. Second, we demonstrated that in our urban
environment, patients spend between 8 and 9 hours in an
ambulance and the ED if they presented with CP. Finally, we
identified that greater integration of information from the
ambulance (including blood test results) to the multidisci-
plinary ED clinical team is required to ensure this information
is dealt with appropriately.

Accordingly, the PROACT-4 trial was designed to test
whether POC-Troponin would reduce the time from first
medical contact to final ED patient disposition in patients
activating the emergency medical services (EMS) system with
acute chest discomfort.

Methods

Study Design

PROACT-4 was a prospective, open-label, blinded-endpoint
(PROBE) randomized, clinical trial. Patients were randomized
in the prehospital setting 1:1 into POC-Troponin or usual care
(UC) groups.

Participants and Setting

Eligible patients were adults over age 30 years of age that
activated prehospital EMS for symptoms of acute chest
discomfort for which acute CVD was deemed to be the most
probable diagnosis by EMS personnel. Patients were excluded
if they had documented ST elevation on the initial 12-lead

electrocardiogram (ECG) or with a previous diagnosis that was
compatible with a noncardiovascular cause (eg, chest trauma,
severe asthma), syncope or central nervous system symp-
toms, cardiac arrest, ventricular tachycardia, or atrial fibrilla-
tion with a heart rate >110 beats per minute. Patients
provided verbal assent to paramedics on scene followed by
written consent, as approved by the health research ethic
board at the University of Alberta (Edmonton, Alberta,
Canada).

The trial utilized prehospital Web-based randomization with
equal allocation in 25 ambulances within Edmonton, Alberta,
Canada. Edmonton has a single integrated system of care
(catchment area ~1.1 million people) involving all hospitals
and the prehospital system. Ambulances are staffed by 2 EMS
personnel and are triaged by a central system. Within the
region there are 5 hospitals (2 of which are tertiary care and
are percutaneous coronary intervention [PCl]-capable) and
one free-standing ED. Enrollment took place 24 hours a day,
7 days a week from July 2013 to February 2015, during which
time the region had 31 ambulances and 373 paramedics
responding to 4089 calls for CP.

Intervention

After obtaining informed consent in eligible patients,
patients were randomly assigned to POC-Troponin or UC.
UC includes a standard assessment and plan per EMS
protocols, including a history, physical, 12-lead ECG, and
starting at least 1 intravenous line. No POC blood tests
were available in the ambulances for the duration of the
study other than within the trial. In the POC-Troponin arm,
troponin was drawn while on scene (prehospital) and
analyzed on a POC device in the ambulance. POC-Troponin
results were known to the EMS personnel once available
and relayed to the treating ED team on arrival to the ED.
The prehospital triage of patients to different hospitals was
not altered by the protocol and in-hospital assessment, and
management was managed by existing standard of care.
Treating physicians were encouraged to incorporate POC-
Troponin results into their diagnostic and treatment plan,
and the use of a CP protocol was strongly encouraged. ED
personnel were educated on the protocol, local ED physi-
cians and cardiologist opinion leaders provided education to
ED physicians, patients were provided wrist bands identi-
fying their participation in the trial, and POC-troponin
results were additionally provided in a highly visible manner
on the patient chart.

Troponin Assay

The POC Triage device (Alere, San Diego, CA) provided a
troponin result within =15 minutes on a digital and
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paper-based readout. This was selected because it was
established in our previous trial,’' was small enough for
deployment in the ambulance, and both the assays and device
are Health Canada approved. Plasma troponin | concentrations
were measured by the Alere Cardio2 panel (analytical sensi-
tivity is 0.01 ng/mL with a 99th percentile [male and female]
of 0.02 ng/mL)."? The positive test value for POC-Troponin
was prespecified at >0.03 ng/mL. The in-hospital troponin |
assay was run on the Beckman AccuTnl assay (analytical
sensitivity is 0.01 ng/mL with a 99th percentile [male and
female] of 0.04 ng/mL). In-hospital troponin in our region does
not clinically report (or make available) troponin values
<0.1 ng/mL; thus, we only report troponin values >0.1 ng/mL.

Outcomes

The primary endpoint was time from first medical contact to
final disposition in the ED. First medical contact was defined
as arrival of the paramedics on scene at the patient location.
Final patient disposition was defined as the time when a plan
for patient discharge from the ED or admission to hospital
was documented. Secondary endpoints included 30-day
events (all-cause mortality, all-cause hospitalization or rehos-
pitalization, or all-cause re-ED visits) were captured by primary
electronic and paper chart review. If there were multiple
events for an individual patient, only the first event was
counted. There was 100% capture of primary and secondary
endpoints.

Adjudication of Diagnosis

An adjudication committee (made up of members of the
executive and steering committee with experience and
expertise in clinical practice) adjudicated the diagnosis
blinded to the randomized assignment using definitions based
on national and international guidelines. The adjudication
committee chair reviewed the case and assigned a diagnosis
in the event of a disagreement. In order to replicate the
clinical scenario, only information from the ED was available
to adjudicators, including ED physician notes, consult notes,
admission orders, ECG, and hospital-based labs; the POC-
Troponin results from the ambulance were not available to the
adjudicators.”® The final diagnosis of patients was further
summarized into 4 categories: angina; acute coronary
syndrome; acute heart failure; and “other.”

Blinding
Patients, EMS personnel and physicians treating the patient
were aware of the allocated arm; however, outcome asses-

sors, the adjudication committee, and data analysts were
blinded to the allocation.

Sample Size

In estimating the sample size for PROACT-4, we relied on data
from PROACT-3."" In PROACT-3, a median time from ambu-
lance arrival to final disposition was 8.8 hours (6.2—
10.6 hours; with log transformation for non-normal data,
geometric mean=2.129, SD=0.472)."* A 2-sided alpha of
0.05, 90% power, and SDs of equal size over the logarithmic-
transformed time data, and a 25% relative reduction
(120 minutes) in the POC-Troponin arm compared to UC,
required 283 patients per arm. No dropouts were anticipated
(given the intervention occurs on scene in the ambulance
immediately after randomization). We presumed a 10% device
or sample failure rate, missing data, and protocol deviation,
and therefore we increased the sample size to 300 patients
per arm, or 600 patients total.

Statistical Analysis

Continuous variables were reported as median and 25th and
75th percentiles, whereas categorical variables were reported
as counts or percentages, as noted. Differences among
patient characteristics, timing intervals, and biomarkers
between the UC and biomarker study arms were tested by
the Wilcoxon rank-sum test for continuous variables and by
the chi-square test or Fisher’'s exact test for categorical
variables.

The primary endpoint was time from first medical contact
to final disposition (minutes). For analysis of the difference in
this time interval between UC and POC-Troponin study arms,
the distribution of this metric was assessed first. Given
violation of normal distribution assumption for both original
and transformed time interval, the nonparametric Mann—
Whitney test was used. To account for the unbalance of the 2
arms, modified GRACE score (age, heart rate, systolic blood
pressure, creatinine, cardiac arrest at admission, elevated
cardiac enzymes, and Killip class) was used to adjust the
primary endpoint.'®'® A quantile regression model was used
to perform the adjustment, and an adjusted P value is
reported. For the secondary endpoints, the clinical event rates
in each study arm were compared using the chi-square test or
Fisher’s exact test when cell number was less than 5. Both
intention-to-treat (ITT; ie, random assignment to POC-
Troponin vs UC) and per protocol analyses (ie, patient
received biomarker test) were performed for primary and
secondary endpoints comparison.

Sensitivity, specificity, positive predictive value, and neg-
ative predictive value were examined for POC-Troponin
relative to the adjudicated diagnosis of acute coronary
syndrome (ACS), in patients randomized to the POC-Troponin
study arm. The positive test value for POC-Troponin was
prespecified at >0.03 ng/mL.
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All analyses were performed using SAS software (version
9.4; SAS Institute Inc., Cary, NC), and all statistical tests were
2-sided and had a 5% level of significance; there was no
adjustment for multiple comparisons.

The Canadian VIGOUR Center (www.vigour.ualberta.ca)
handled overall trial management, data collection and man-
agement, randomization, quality assurance, data queries, and
data analysis. The health research ethic board at the
University of Alberta approved this study. The trial is
registered at ClinicalTrials.gov (NCT01634425). The authors
had full access to, and take full responsibility for, the integrity
of the data. All authors have read and agree to the manuscript
as written.

Results

Between July 8, 2013 and February 13, 2015, 601 patients
were enrolled and randomized into PROACT-4 (Figure). Clinical
status was available on all patients for 30 days. After a 911
call, an ambulance arrived on scene a median of 7 minutes

(25th—75th percentiles, 5-10 minutes) later. Paramedics
were on scene longer in the POC-Troponin arm (median of
31 minutes [25th—75th percentiles, 26—38 minutes]) com-
pared to the UC arm (median of 27 minutes [25th—75th
percentiles, 23-34 minutes]; P<0.001). After first medical
contact, the first troponin was available a median of
38 minutes (25th—75th percentiles, 28-55 minutes) in
patients randomized to POC-Troponin, and hospital-based
troponin was available 138 minutes (25th—75th percentiles,
101-218 minutes; P<0.001) in patients in the UC arm.

Baseline patient demographics are shown in Table 1. The 2
groups were well balanced with a few exceptions. The POC-
Troponin arm had a lower percentage of patients with
previous PCl and atrial fibrillation, a lower systolic blood
pressure, and fewer patients >75 years of age. A total of
72.5% of patients were discharged home: This was similar
between groups.

The final adjudicated diagnosis was angina in 24 patients
(4%), ACS in 112 patients (18.6%), acute heart failure (AHF) in
16 patients (3%), and “other” in 449 patients (73.5%; Table 2).

Assessed for eligibility

¥

Randomized (n=601)

Allocated to Usual Care (n=296)
* Received POC-Troponin testing (n=2)

Loss to follow-up (n=0)
Withdrew consent* (n=2)

h 4
ITT Analysis (n=296)
Per protocol analysis (n=294)

Allocated to POC-Troponin (n=305)
* Received POC-Troponin testing (n=250)
* Did not receive POC-Troponin testing (n=

55)
1

Loss to follow-up (n=0)
Withdrew consent® (n=2)

ITT Analysis (n=305)
Per protocol analysis (n=250)

Figure. Patient accountability. ITT indicates intention to treat; POC, point-of-care.
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Table 1. Selected Baseline Characteristics

Usual Care POC-Troponin P Value
n 296 305
Age, y 68 (53, 79) 64 (53, 76) 0.138
>75 Y, n (%) 98 (33.1) 80 (26.2) 0.065
Female, n (%) 136 (45.9) 125 (41.0) 0.220
Vital signs in ambulance
Estimated weight, kg | 80 (70, 100) 80 (70, 98) 0.688
Heart rate, beats per | 80 (72, 94) 82 (70, 98) 0.466
minute
Systolic blood 153 (137, 172) | 147 (131, 169) | 0.054
pressure, mm Hg
Respiratory rate, 18 (16, 20) 18 (16, 20) 0.589
breaths per minute
Past medical history, n (%)
Myocardial infarction | 82 (27.7) 96 (31.5) 0.311
Previous 48 (16.2) 31 (10.2) 0.028
percutaneous
intervention
Previous coronary 23 (7.8) 29 (9.5) 0.449
artery bypass graft
Angina 40 (13.5) 41 (13.4) 0.980
Heart failure 29 (9.8) 21 (6.9) 0.196
Atrial fibrillation 29 (9.9 45 (14.8) 0.065
Diabetes 72 (24.3) 80 (26.2) 0.591
Hypertension 181 (61.1) 177 (58.0) 0.437
Hypercholesterolemia | 81 (27.4) 77 (25.2) 0.555
Family history of CAD | 35 (11.8) 29 (9.5) 0.357
Stoke or transient 35(11.8) 31 (10.2) 0.515
ischemic attack
COPD 35 (11.8) 39 (12.8) 0.720
POC-troponin I, ng/mL, n (%)
<0.01 — 196 (64.3)
>0.01 — 53 (17.4)
<0.03 — 219 (71.9)
>0.03 — 30 (9.8)
Not done/missing 56 (18.4)

Values are median (25th—75th percentiles), unless otherwise stated. COPD indicates
chronic obstructive pulmonary disease; POC, point-of-care.

The “other” group included 289 patients with CP not
otherwise classified.

Troponin Results

A POC-Troponin result was available in 252 (83%) of the 305
patients in the POC-Troponin arm. Patients with or without a
POC-Troponin result were similar (Table 3).

Prehospital POC-Troponin was >0.03 ng/mL in 9.8% and
>0.1 ng/mL in 17.4% (Table 1). Of those patients with a
POC-Troponin >0.03 ng/mL, 9 patients were discharged
home and 21 were admitted to the hospital. Of those
patients with a POC-Troponin >0.01 ng/mL, 23 patients
were discharged home and 30 were admitted to the
hospital. Using the prespecified threshold of a POC-Troponin
>0.03 ng/mL, no patient in the angina group, 22 (73.3%) in
the ACS group, 2 (6.7%) in the AHF group, and 6 (20%) in the
“other” group were above this threshold. In-hospital troponin
was >0.1 ng/mL in 11.8% (28 patients in UC and 43
patients in POC-Troponin). Using the prespecified threshold
of an initial in-hospital troponin >0.1 ng/mL, no patients in
the angina group, 55 (49%) in the ACS group, 3 (19%) in the
AHF group, and 13 patients (3%) in the “other” group were
above this threshold.

Primary and Secondary Endpoints

The primary endpoint (median time from first medical contact
to final patient disposition) was 8.8 hours (6.2—10.8) in the
POC-Troponin group and 9.1 hours (6.7-11.2) in the UC
group (P=0.05; P,gjustea=0.059; Table 4). In patients who were
discharged directly from the ED, the POC-Troponin group had
a shorter time from first medical contact to final disposition
than those in the UC arm (P=0.035), however, there was no
difference in those patients who were admitted to the hospital
(P=0.621).

In the per protocol analysis, the primary endpoint of first
medical contact to final disposition trended to be shorter in
the POC-Troponin group, although this difference did not
meet statistical significance (P=0.069; Pagjustea=0.074). In
patients who were discharged directly from the ED, the
POC-Troponin group had a shorter time from first medical
contact to final disposition than those in the UC arm
(P=0.021) and remained significant after adjustment
(P=0.017); however, there was no difference between
treatment groups for those patients who were admitted to
hospital (P=0.959).

There were no differences in secondary outcomes of all-
cause death, repeat ED visits, or rehospitalization in the ITT or
per-protocol analysis.

Sensitivity, Specificity, and Positive and Negative
Predictive Value

Using the threshold for POC-Troponin of >0.03 ng/mL and
examining the adjudicated diagnosis of ACS, compared to the
other groups, with analysis limited to those patients with an
available biomarker result, the sensitivity was 44%, specificity
96%, positive predictive value 73.3%, and negative predictive
value 87.2%.
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Table 2. Adjudicated Diagnosis in Overall Trial Population

Adjudicated Diagnosis Sub-Category of Adjudicated Diagnosis N Final Diagnosis n
Angina 24 Angina 24
Acute coronary syndromes Unstable angina 30 Acute Coronary Syndromes 112
NSTEMI 72
STEMI 10
Acute heart failure 16 Acute Heart Failure 16
Other cardiovascular Myocarditis/Pericarditis 2 Other 449
Pulmonary embolism 3
Aortic dissection 0
Hypertrophic cardiomyopathy 0
Symptomatic aortic stenosis 3
Significant arrhythmia 19
Chest pain not otherwise classified 289
Pulmonary disease COPD 9
Asthma 1
Acute Respiratory Infection 15
Pneumothorax 0
Gastrointestinal GERD/PUD 28
Cholecystitis 4
Pancreatitis 2
Colitis 1
Musculoskeletal Costochondritis 0
Musculoskeletal chest pain 28
Other 45

COPD indicates chronic obstructive pulmonary disease; GERD, gastroesophogeal reflux disease; NSTEMI, non-ST-elevation myocardial infarction; PUD, peptic ulcer disease.

Discussion

CP, presenting by ambulance, forms a heterogeneous group
of patients with cardiac and noncardiac disease requiring
efficient ruling in or out of disease. In this randomized,
controlled trial of POC-Troponin testing in the ambulance,
we identified a shorter time from first medical contact to
final disposition in the ED. Given the broad range of
patients’ final diagnoses, the rapidity of results, and the
randomized design of the study, several conclusions can be
drawn. First, POC-Troponin testing in the ambulance is both
feasible and could increase the efficiency of an ED using
current-generation troponin assays. Second, 10% of patients
had troponin >0.03 ng/mL on their POC-Troponin assay
which could lead to more-effective triage and treatment.
Finally, and as with many biomarker studies in the acute
setting, the majority of our patients were low risk, despite
the presentation with CP and by ambulance, initial assess-
ment by trained paramedics. This reinforces the need for

health care systems to have efficient and cost-effective
strategies for this population.

Our study included a significant proportion (72.5%) who
were discharged home directly from the ED. This group of
patients in both the ITT and per protocol analysis, with and
without adjustment for risk, had a greater association with
reduced time in the POC-Troponin group compared to UC.
Patients discharged from the ED for later risk stratification
or follow-up care form the bulk of visits to the ED and thus
an opportunity to start the diagnostic process even earlier.
Ambulance systems are ideally suited to do this because
they are staffed by trained health care personnel and have
access (in most jurisdictions) to simple (eg, ECG) tools that
could be integrated into a risk score to effectively triage
and streamline these individuals to the appropriate level of
care.

Similar to our previous study and to other biomarker
testing studies in this population, there was no difference in
clinical outcomes by either strategy in PROACT-4.'7''8
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Table 3. Selected Baseline Characteristics of All Patients and Those Without POC-Troponin Testing

Al POC-Troponin Tested No POC-Troponin Tested

n 601 252 55

Age, y 66 (53, 78) 63 (53, 77) 66 (54, 76)
>75 Y, n (%) 178 (30) 67 (26.6) 14 (25.5)

Female, n (%) 261 (43.4) 107 (42.5) 19 (34.5)

Vital signs in ambulance
Estimated weight, kg 80 (70, 100) 80 (70, 99) 82 (70, 97)
Heart rate, beats per minute 81 (70, 96) 81 (69, 96) 84 (74, 100)
Systolic blood pressure, mm Hg 151 (137, 170) 148 (132, 169) 147 (131, 170)
Respiratory rate, breaths per minute 18 (16, 20) 18 (16, 20) 18 (16, 22)

Past medical history, n (%)
Diabetes 152 (25.3) 69 (27.4) 12 (21.8)
Hypertension 358 (59.6) 149 (59.1) 30 (54.5)
Hypercholesterolemia 158 (26.3) 64 (25.4) 14 (25.5)
Previous angina 81 (13.5) 34 (13.5) 7(12.7)
Previous myocardial infarction 178 (29.6) 79 (31.3) 18 (32.7)
Previous percutaneous intervention 79 (13.1) 25 (9.9 7 (12.7)
Previous coronary artery bypass graft 52 (8.7) 26 (10.3) 4 (7.3)
Previous heart failure 50 (8.3) 17 (6.7) 4 (7.3)
Previous COPD 74 (12.3) 33 (13.1) 6 (10.9)
Family history of coronary artery disease 64 (10.6) 23 (9.1) 7 (12.7)
Previous stoke 66 (11) 28 (11.1) 3 (5.5
Previous atrial fibrillation 74 (12.3) 35(13.9) 10 (18.2)

Values are n (%) or median (25th—75th percentiles), unless otherwise stated. COPD indicates chronic obstructive pulmonary disease; POC, point-of-care.

PROACT-4 was underpowered to detect a difference in the
secondary clinical endpoints. The 30-day mortality rate of
1.3% in the overall cohort and 4.5% in the ACS group is similar
to previous studies of ED-based algorithms.”""”

The choice of troponin assay for this study was intended to
balance the sensitivity with the specificity of the assay on a
POC platform. The goal of this trial was to reduce the total
time in a patient population who are predominantly low risk
and are discharged home. A more sensitive assay (such as
those recently endorsed by the European Society of Cardiol-
ogy)'® may provide an efficient ruleout or rule-in of an ACS,
but have yet to be tested in an adequately powered
randomized, controlled trial in broad populations, but rather
in a prospective cohort design and in lower-risk patients.?°
Additionally, they have not been tested in the ambulance
population of patients with CP and thus may provide different
results if tested earlier in the health care environment. In our
trial, 18% of patients did not have a POC-Troponin result,
which was because of device or kit failure, or difficulty getting
intravenous access. Future work should consider the ambu-
lance as a continuum of the health care environment, and use

of rapid, validated, and portable algorithms and devices is
worthy of study.

We chose to use the same endpoint we had used in
PROACT-3 because it reflects the total amount of time
“exposed” to the health care system. It additionally provides a
starting point for a randomized comparison unbiased by POC
testing, thus enhancing its generalizability and applicability
outside of the research environment. By applying an equal
starting point, our endpoint (first medical contact to final
disposition) crosses health care geographic boundaries (eg,
EMS, patient scene, and ED) and could be measured across 5
different hospitals varying in size, volume, and expertise and
thus is generalizable to other health care systems. Although
the time difference in our primary endpoint fell short of the
proposed 60 minutes, it still translates into a 23-minute
reduction in time by use of POC-Troponin overall and
27 minutes (primary analysis) or 26 minutes (per-protocol
analysis) in those patients discharged from the ED. Moreover,
during the 19-month duration of the PROACT-4 trial, this
translates into roughly 1500 hours difference by use of a
POC-Troponin, if all patients with CP in the region were to be
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Table 4. Primary and Secondary Endpoints

Usual Care POC-Troponin P Value P Adjusted*
N 296 305
Intention-to-treat analysis
Primary endpoint
First medical contact to final disposition, hours 9.1 (6.7, 11.2) 8.8 (6.2, 10.8) 0.050 0.059
Discharged from ED 9.3 (7.4,11.0 8.9 (6.7, 10.6) 0.035 0.034
Admitted to hospital 8.7 (5.4, 12.0) 8.2 (4.9, 12.3) 0.621 0.535
Secondary endpoints within 30 days, n (%)
All-cause death 4 (1.4) 4(1.3) 0.966
ED visit 34 (11.6) 43 (14.2) 0.338
Rehospitalization 18 (6.1) 21 (6.9) 0.690
ED visit or rehospitalization 47 (16.0) 59 (19.5) 0.265
Per protocol analysis 294 252
First medical contact to final disposition, hours 9.1(6.7,11.2) 8.9 (6.2, 10.8) 0.069 0.074
Discharged from ED 9.3 (7.4, 11.00) 8.9 (6.7, 10.2) 0.021 0.017
Admitted to hospital 8.7 (5.4, 12.0) 8.6 (5.3, 12.6) 0.959 0.908
Secondary endpoints within 30 days, n (%)
All-cause death 4 (1.4) 3(1.2) 0.861
ED visit 34 (11.6) 34 (13.6) 0.493
Rehospitalization 18 (6.2) 17 (6.8) 0.764
ED visit or rehospitalization 47 (16.1) 46 (18.4) 0.478

Values are median (25th—75th percentiles), unless otherwise stated. P values are nonparametric Mann—Whitney test. BP indicates blood pressure; ED, emergency department; POC, point-of-care.
*Adjusted for modified GRACE score (age, heart rate, systolic BP, creatinine, cardiac arrest at admission, elevated cardiac enzymes, Killip class)

considered and thus has significant health care and cost
implications.

Strengths and Limitations

Our study has both limitations and strengths that deserve
consideration. First, trained paramedics identified patients in
the ambulance with CP, such that the results would be
generalizable to systems where this level of prehospital
expertise exists. Paramedics in our region undergo extensive
training, routine educational and certification, and are familiar
with delivering advanced therapy (eg, fibrinolysis therapy for ST-
elevation myocardial infarction [STEMI]) in the ambulance.
Hence, PROACT-4 results should be placed in this context. In a
jurisdiction with less-advanced EMS systems, or greater
distances or durations of EMS transport, there may be an even
greater magnitude of the effect than we observed. Second,
though we integrated our study into the ambulance with
extensive training and continual quality assurance of devices,
18% did not have a POC-Troponin result available. For this
reason, we also preformed a per-protocol analysis and the
results were similar overall to the ITT analysis. We did not
formally ascertain the degree with which ED physicians

integrated the POC-Troponin results into practice; however,
this was strongly encouraged through education by local ED
opinion leaders.

Conclusions

In this broad population of patients with CP, prehospital POC-
Troponin testing shortened the time from first medical contact
to final disposition in the ED, and the magnitude of this effect
was greatest in patients discharged from the ED. There was
no difference in clinical outcomes. Future randomized trials
testing the utility of POC testing in the ambulance should
consider the use of ultrasensitive troponin, randomization,
and integration of troponin testing into an algorithm that
crosses health care boundaries. Enhanced and more cost-
effective early ED discharge of the majority of patients with
CP calling 911 is an unrealized opportunity.
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