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IMPORTANCE Patients with chest pain represent a high health care burden, but it may be
possible to identify a patient group with a low short-term risk of adverse cardiac events who
are suitable for early discharge.

OBJECTIVE To compare the effectiveness of a rapid diagnostic pathway with a standard-care
diagnostic pathway for the assessment of patients with possible cardiac chest pain in a usual
clinical practice setting.

DESIGN, SETTING, AND PARTICIPANTS A single-center, randomized parallel-group trial with
blinded outcome assessments was conducted in an academic general and tertiary hospital.
Participants included adults with acute chest pain consistent with acute coronary syndrome
for whom the attending physician planned further observation and troponin testing. Patient
recruitment occurred from October 11, 2010, to July 4, 2012, with a 30-day follow-up.

INTERVENTIONS An experimental pathway using an accelerated diagnostic protocol
(Thrombolysis in Myocardial Infarction score, 0; electrocardiography; and 0- and 2-hour
troponin tests) or a standard-care pathway (troponin test on arrival at hospital, prolonged
observation, and a second troponin test 6-12 hours after onset of pain) serving as the control.

MAIN OUTCOMES AND MEASURES Discharge from the hospital within 6 hours without a major
adverse cardiac event occurring within 30 days.

RESULTS Fifty-two of 270 patients in the experimental group were successfully discharged
within 6 hours compared with 30 of 272 patients in the control group (19.3% vs 11.0%; odds
ratio, 1.92; 95% CI, 1.18-3.13; P = .008). It required 20 hours to discharge the same proportion
of patients from the control group as achieved in the experimental group within 6 hours. In
the experimental group, 35 additional patients (12.9%) were classified as low risk but
admitted to an inpatient ward for cardiac investigation. None of the 35 patients received a
diagnosis of acute coronary syndrome after inpatient evaluation.

CONCLUSIONS AND RELEVANCE Using the accelerated diagnostic protocol in the experimental
pathway almost doubled the proportion of patients with chest pain discharged early.
Clinicians could discharge approximately 1 of 5 patients with chest pain to outpatient
follow-up monitoring in less than 6 hours. This diagnostic strategy could be easily replicated
in other centers because no extra resources are required.
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P atients with symptoms suggestive of acute coronary
syndromes (ACS) compose approximately 5% to 10%
of annual presentations to emergency departments

(EDs) and up to 25% of hospital admissions.1 Assessment
and safe disposition of these patients is a major challenge
for clinicians because a missed diagnosis of ACS can lead to
death or other adverse outcomes.2 International guidelines
for the investigation of ACS recommend serial measure-
ments of contemporary (non–high sensitivity) cardiac tro-
ponin during 6 to 12 hours from the time of symptom onset
or presentation to the ED.3-7 Consequently, safe patient
workup generally requires considerable time, even though
less than 25% of patients with chest pain finally receive
diagnoses of ACS.8-10 A combination of the high numbers of
patients assessed and prolonged observation contributes to
ED overcrowding, which is associated with high costs and
a d v e r s e p a t i e n t o u t c o m e s , i n c l u d i n g i n c r e a s e d
mortality.11-15 A study11 of more than 14 million patients
showed significantly worse outcomes for patients staying in
the ED longer than 6 hours compared with those who
remain only 1 hour. A reliable diagnostic strategy is needed
using serial troponin testing over a short time frame to iden-
tify a low-risk patient group who could avoid prolonged
observation.

Diagnostic strategies incorporating point-of-care panels
or sensitive and highly sensitive troponins have been shown
to identify subgroups of low-risk patients with chest pain
who may be eligible for early discharge from the hospital
with high sensitivities and negative predictive values.16-21

The observational ADAPT study described a 2-hour acceler-
ated diagnostic protocol (ADP) combining 0- and 2-hour car-
diac troponin tests, electrocardiograms (ECGs), and an
adaptation of the Thrombolysis in Myocardial Infarction
(TIMI) score.16 The ADP classified 20% of chest pain
presentations as low-risk with a subsequent 0.3% rate of
short-term adverse events. These low-risk patients might
therefore be discharged early to outpatient follow-up inves-
tigation or proceed more quickly to further inpatient test-
ing, potentially shortening hospital length of stay. The effi-
cacy of implementing this type of intervention has not been
evaluated in a patient population.

Clinicians do not always adhere to clinical pathways or
guidelines. For example, a study22 including 117 EDs found
that international guidelines for the investigation of sus-
pected pulmonary embolism were not followed for 47% of
patients. It is therefore important to determine whether the
ADP will work within a clinical pathway implemented in
daily hospital care where the attending clinician has final
decision-making authority. We designed a trial using the
Consolidated Standards for Reporting of Trials (CONSORT)
group pragmatic trials guidance to test for the existence and
size of any beneficial effect of using the ADAPT ADP in the
conditions in which it usually would be applied. We con-
ducted a randomized clinical trial comparing use of the ADP
with conventional diagnostic assessment. We compared the
rate of successful ED discharge within 6 hours (defined as
without a major adverse cardiac event occurring within 30
days).

Methods

Study Design and Participants
This study was a single-center randomized clinical trial (1:1 al-
location ratio) designed to compare the effectiveness of 2 in-
vestigative pathways for the assessment of patients with pos-
sible cardiac chest pain. The trial design was based on the
CONSORT extension statement for pragmatic trials,23 and clini-
cal management therefore was not strictly controlled. Al-
though pathways for the intervention and control arms were
provided, the final clinical management decision, based on
either subjective or structured risk assessment, as well as on
test results, was at the discretion of the attending clinician. Re-
search staff documented, but did not intervene in, clinical de-
cisions. The research protocol received regional ethics com-
mittee approval, and informed consent was obtained from all
patients.

Recruitment occurred from October 11, 2010, to July 4, 2012,
between 8 AM and 10 PM, 7 days a week. Consecutively con-
senting patients who presented acutely to the Christchurch
Hospital ED with possible cardiac chest pain were enrolled. Eli-
gible patients were those aged 18 years or older who had symp-
toms consistent with ACS and for whom the attending physi-
cian planned further observation/admission and troponin
testing to investigate for possible acute myocardial infarc-
tion. The American Heart Association24 case definitions for pos-
sible cardiac symptoms were used (ie, acute chest, epigastric,
neck, jaw, or arm pain, or discomfort or pressure without an
apparent noncardiac source). All eligible patients were ran-
domized regardless of their likely final TIMI score, and per-
ceived high risk of ACS was not used as an exclusion crite-
rion. Patients were excluded for any of the following reasons:
ST-segment elevation myocardial infarction, an initial clear
cause other than ACS for the symptoms (eg, pneumonia), in-
ability to provide informed consent, staff considered recruit-
ment to be inappropriate (eg, receiving palliative treatment),
chest pain symptoms began more than 12 hours before pre-
sentation, persisting chest pain, transfer from another hospi-
tal, pregnancy, previous inclusion in the study, or inability to
be contacted after discharge.

Study Setting
Christchurch Hospital is the general and tertiary hospital for
approximately 450 000 people. The ED has approximately
75 000 new patient attendances per year. Patients arriving at
the ED with chest pain do so mainly by self-presentation or via
a call to ambulance services, or after referral from primary care
physicians. Patients who present to the ED with possible car-
diac symptoms usually are entered into a special cardiac chest
pain clinical pathway containing specific steps and guidance.
Clinicians are expected to follow the guidance in the pathway
unless they can document good clinical reasons not to. The hos-
pital used a troponin assay that has a manufacturer-specified
limit of detection of less than 0.01 ng/mL, 99th percentile of
0.028 ng/mL, and 10% coefficient of variation of 0.032 ng/mL
(ARCHITECT troponin I [TnI] assay; Abbott). At Christchurch
Hospital, results were rounded to 2 decimal places; results re-
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ported as greater than 0.03 ng/mL were classified as positive.
(Conversion of TnI to micrograms per liter is 1:1.)

Randomization and Blinding
A computer-generated block randomization sequence (per-
muted blocks of 20) was used to populate consecutively num-
bered sealed envelopes, placed within closed study packs. The
recruiting personnel were unaware of this sequence. The 3 se-
nior clinicians (S.A. and R.T.) who adjudicated for the pres-
ence of any major adverse cardiac event (MACE) were blinded
to study group allocation. Adjudications were entered into a
database separate from other trial information. It was not pos-
sible to blind the patients or clinical staff.

Interventions
In the control group of the trial, patients were entered into the
hospital’s standard-care cardiac chest pain pathway. On ar-
rival, patients received an initial ECG and a blood sample was
obtained for the first TnI test. The blood sampling for the sec-
ond TnI test was timed so that it took place 6 to 12 hours after
the onset of the possible cardiac symptoms.3-7 Standard care
usually involved observation/admission under the care of an
inpatient team. Plans for follow-up investigations (eg, exer-
cise stress test) were at the discretion of the senior clinician.
Discharge advice was provided to patients on recommended
lifestyle modifications, and guidance was given on how to re-
spond to any future symptoms. Patients were encouraged to
visit their primary care physician within 7 days.

In the experimental group of the trial, patients received an
initial ECG and a blood sample was obtained for TnI on their
arrival at the hospital, and their modified TIMI score25 was cal-
culated (Table 1). If there was no new ischemia observed on
the first ECG, the initial TnI test result was normal, and the TIMI
score was 0, patients were moved to an ED observation bed
without ECG monitoring. At 2 hours after the initial tests (ap-
proximately 2 hours after presentation to the ED), another ECG
was obtained and blood was drawn for a second TnI test. If all
test results were negative, patients were classified as low risk
and discharged. All patients who were discharged early on the
basis of the ADP were scheduled to return to the hospital within
72 hours as outpatients for a stress test (usually an exercise
treadmill test) using the same slot they would have been al-
located as an inpatient. If any diagnostic factor was positive
or the TIMI score was 1 or more, patients were not classified
as low risk and their care was managed according to the stan-
dard cardiac chest-pain clinical pathway with a TnI test per-
formed 6 to 12 hours after symptom onset (Supplement [eFig-
ure]). Discharge arrangements were otherwise the same as for
the control group.

Outcome Measures
The primary end point of the study was successful discharge,
defined as discharge from the hospital within 6 hours of ED
arrival and without a subsequent MACE within 30 days. A time
point was chosen for the primary outcome rather than admis-
sion/discharge rate because hospital admission is defined dif-
ferently in different locations/countries. Six hours was se-
lected as the time point for the primary outcome because it is

an upper limit of time that a patient can remain in the ED with-
out an effect on overcrowding and adverse patient outcomes.11

For all patients in the study, MACE was reported if any of the
following 7 predefined published ACS-related diagnoses26 were
made during the initial hospital admission or during the 30-
day follow-up period: (1) death (unless clearly noncardiac), (2)
cardiac arrest, (3) emergency revascularization procedure, (4)
cardiogenic shock, (5) ventricular arrhythmia needing inter-
vention, (6) high-degree atrioventricular block needing inter-
vention, and (7) acute myocardial infarction.5,26 Patients were
followed up to determine the occurrence of MACE within 30
days after presentation using all of the following methods: tele-
phone contact, review of patient medical records, and a na-
tional death and health events search. Patients in New Zea-
land have a unique alphanumeric identifier for tracking of all
hospital inpatient and outpatient events within the nation’s
health system.

Table 1. ADP Criteria for Patient Classification as Low Risk16

Criteria
All factors had to be negative for the patient to be classified as low risk and
suitable for early discharge with outpatient stress test.
1. Modified TIMI score, 0 (ie, all 7 criteria absent)a

a. Age ≥65 y

b. ≥3 Risk factors for coronary artery disease: family history of coronary
disease, hypertension, hypercholesterolemia, diabetes mellitus, or current
smoker
c. Use of aspirin in the past 7 d

d. Significant coronary stenosis (eg, previous coronary stenosis ≥50%)

e. Severe angina (eg, ≥2 angina events in past 24 h or persisting
discomfort)
f. ST-segment deviation of ≥0.05 mV on first ECG

g. Increased initial troponin levelb

2. Negative troponin test result at 0 and 2 hb

3. No new ischemic ECG changesc

If a patient’s pain returned or there were abnormal vital signsd the patient
was considered not at low risk. The ADP is the first step in the experimental
pathway, which includes further testing (eg, stress testing).

Abbreviations: ADP, accelerated diagnostic protocol; ECG, electrocardiogram;
TIMI, Thrombolysis in Myocardial Infarction.
a Assessment of the modified TIMI score for unstable angina and non-ST

elevation acute coronary syndrome and ECG was done by the attending
clinician. With the TIMI score, 1 point is given for each criterion from a to g. If
any criterion is positive, the score is greater than 0 and the patient is not
considered low risk.

b Troponin test result was classified as positive if above the institutional cutoff
and negative if equal to or below cutoff. The results of the 0-hour troponin I
testing were used for calculation of the TIMI score in this study. The score
criteria for points 1f and 1g are effectively redundant in the ADP because of the
broader troponin and ECG criteria in points 2 and 3.

c Ischemic ECG changes with no evidence that they were preexisting.
Electrocardiographic changes were defined as ST-segment depression of at
least 0.05 mV in 2 or more contiguous leads (including reciprocal changes),
T-wave inversion of at least 0.1 mV, or Q-waves greater than 30 milliseconds in
width and 0.1 mV or greater in depth in at least 2 contiguous leads.26-28

Patients with other abnormal ECG findings (eg, pacing artifact and left
bundle-branch block) that were present on preexisting ECGs were not defined
as high risk.

d Abnormal vital signs were classified as pulse rate less than 50 or greater than
100 bpm, systolic blood pressure less than 100 or greater than 200 mm Hg,
and respiratory rate greater than 30 per minute.
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Sample Size
We estimated a 5% early discharge rate in the control group and
a 17% early discharge rate in the experimental group (95% CI
lower boundary, 14%). The study was powered to detect a 9%
difference between the randomized groups in the primary out-
come of early discharge rate with 90% power and a 2-tailed
α = .05, requiring 250 patients per group.

Statistical Analysis
Successful discharge and occurrence of MACE were com-
pared between study groups using the χ2 test or Fisher exact
test and the odds ratio with 95% CI. The primary analysis was
undertaken on an intention-to-treat basis.

Results
Study Patients
Of the 544 patients who underwent randomization, 2 were re-
moved from the trial because they were included twice. All re-
maining 542 patients were successfully monitored for 30 days
(Figure 1). Participants were predominantly older men of New
Zealand European origin (white) and commonly had cardio-
vascular risk factors and prior cardiovascular disease (Table 2).25

There were no significant differences in characteristics at base-

line between treatment groups. Investigations and cardiac in-
terventions were similar between the study groups (Supple-
ment [eTable 1]).

Early Discharge
Significantly more patients were successfully discharged within
6 hours of arrival using the experimental pathway (52 of 270
[19.3%]) than using the standard-care pathway (30 of 272
[11.0%]) (Table 3). The difference of 8.3% was statistically sig-
nificant (95% CI, 1.8-14.0; odds ratio, 1.92; 95% CI, 1.18-3.13;
number needed to treat, 13). With use of the standard-care
pathway, 20 hours was required to discharge the same pro-
portion of patients discharged in 6 hours with use of the ex-
perimental pathway (Figure 2). Thirty-five patients (13.0%) in
the experimental group who were classified as low risk were
admitted to an inpatient ward for further investigation for pos-
sible ACS; none received that diagnosis.

Secondary Outcomes
There were no significant differences in numbers of MACEs ex-
perienced by the patients assigned to either diagnostic path-
way (Table 3). Eighty-one of the 542 patients (14.9%) had at least
1 of the 7 diagnoses related to MACE during their initial hos-
pital attendance. One of the 542 patients (0.2%) experienced
a MACE during the 30-day follow-up period. This patient was

Figure 1. Trial Profile

272 Analyzed

30 Yes (11.0%) 242 No (89.0%) 52 Yes (19.3%) 218 No (80.7%)

270 Analyzed

Successful discharge within 6 h
(without MACE during follow-up)

Successful discharge within 6 h
(without MACE during follow-up)

273 Control pathway (standard care)
1 Discontinued in trial (recruited twice)
3 Control group patients received ADPa

271 Experimental pathway (ADP)
1 Discontinued in trial (recruited twice)

41 Low-risk patients received standard careb

3594 Assessed for eligibility

3050 Excluded
2383 Did not meet inclusion criteria

Other medical/social problems mandating admission

61 ST-elevation myocardial infarction
109 Noncoronary cause of chest pain

13 Transfers from other hospitals
158 Already pain free for >12h

136 Declined or could not consent

Note: Patients were randomized regardless of their likely final
TIMI score and perceived high risk of ACS was not used as an
exclusion criterion. Some patients met >1 exclusion criterion.

138 Inappropriate for recruitment (eg, palliative care, confusion)

180

544 Randomized

Accelerated diagnostic protocol (ADP) included Thrombolysis in Myocardial
Infarction (TIMI) score for unstable angina and non-ST elevation acute coronary
syndrome of 0, electrocardiogram, and 0- and 2-hour troponin testing.25

aThree patients assigned to the control pathway received treatment via the
experimental pathway and were discharged early.
bForty-one patients assigned to the experimental pathway and classified as

low-risk received standard care. These patients were admitted for further
inpatient investigation for acute coronary syndrome (n = 35) or because an
alternative diagnosis requiring admission had become apparent (n = 6). None of
these patients had an acute coronary syndrome. No study patients were lost to
follow-up or excluded from the analysis.
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among those in the experimental group discharged within 6
hours and therefore was not regarded as having a successful
discharge. The patient was a 63-year-old man who arrived at
the ED 6.5 hours after chest pain onset. The morning follow-
ing discharge, he had an exercise treadmill test, and the re-
sults were misinterpreted. The test was terminated after 3 min-
utes when the patient experienced anginal chest pain and an
ECG showed early ischemic changes. The test was reported as
normal by a junior resident and the patient was released with-
out follow-up; he returned 7 days later with an ST-segment el-
evation myocardial infarction. No adverse events occurred in
patients discharged within 6 hours in the control group. There
were no adverse events in either group between the time of
discharge and the time of the exercise stress testing, which oc-
curred within 72 hours for 99% of the patients in both groups.

Additional Observations
Three patients (1.1%) who were assigned to the standard-care
pathway underwent the ADP and were discharged early; none
of these patients had a MACE. Two patients (0.7%) in the ex-
perimental group were discharged from the ED between 6.6
and 8.2 hours after arrival resulting from delays in clinician re-
view. Six patients (2.2%) in the experimental group classified
as low risk were admitted because an alternative diagnosis re-
quiring admission had become apparent (Supplement [eTables
2 and 3]).

Discussion
In this randomized trial, almost twice as many patients with
chest pain were discharged early when clinicians used the ex-
perimental pathway rather than the standard-care pathway.
To our knowledge, this is the first randomized trial incorpo-
rating troponin as the sole biomarker in an ADP within a clini-
cal pathway. The findings are consistent with those of the large
observational ADAPT study,16 in which the same ADP applied
post hoc classified 20% of 1975 patients as low risk. Increased
early discharge was also shown by the Randomised Assess-
ment of Treatment Using Panel Assay of Cardiac Markers trial,20

which investigated the impact of point-of-care blood tests in
a population with 5 times lower prevalence of MACE than in
the present study (2.8% vs 15.1%). The rate of MACE in our co-
hort was higher than that recorded by other centers.9,20 Intro-
ducing the experimental pathway in locations where the risk
of ACS is lower might be expected to achieve higher early dis-
charge rates.

The trial finding has important health resource implica-
tions. From a clinical perspective, increasing early discharge
rates can help to decrease overcrowding in EDs and hospitals
and avoid duplication of staff time. Reducing the time that pa-
tients with chest pain spend in the hospital will lessen the pres-
sure on resources and finances. Such savings could have an im-
mense impact in a country such as the United States, where
more than 6 million patients present to EDs with chest pain
annually.29

This study provides the first evidence of the effective use
of the experimental pathway in a real-life setting. It was con-

ducted without enforcement of the allocated study protocol
so that a realistic measurement of the impact of introducing
the experimental pathway could be obtained. It may seem logi-
cal that provision for earlier troponin testing will lead to ear-
lier discharge. However, clinicians may not follow such an ap-
proach with sufficient numbers of patients to make
implementation of the experimental pathway worthwhile. This
effect was illustrated by the high number of patients (in the
experimental group) classified as low risk but still admitted to
the hospital (without subsequent diagnosis of ACS). This had
an important effect on the difference between primary out-
comes for each group and suggests that a higher early dis-
charge rate might be achievable with greater acceptance of the
protocol by clinicians.

Table 2. Patient Demographics and Risk Characteristics

Characteristic

Pathway, No. (%)

Control
(Standard Care)

(n = 272)

Experimental
(Incorporating

ADP)
(n = 270)

Age, mean (SD), y 60.5 (13.0) 60.5 (12.6)

Sex

Male 166 (61.0) 171 (63.3)

Female 106 (39.0) 99 (36.7)

Ethnic origin

New Zealand European 249 (91.5) 251 (93.0)

New Zealand Maori 7 (2.6) 11 (4.1)

Pacific island 3 (1.1) 3 (1.1)

Asian 2 (0.7) 3 (1.1)

Other or not stated 11 (4.0) 2 (0.7)

History of cardiovascular disease

Coronary artery disease 121 (44.5) 116 (43.0)

Acute myocardial infarction 67 (24.6) 68 (25.2)

Congestive heart failure 14 (5.1) 10 (3.7)

Stroke or transient
ischemic attack

27 (9.9) 27 (10.0)

Peripheral arterial disease 11 (4.0) 15 (5.6)

Coronary artery bypass grafting 18 (6.6) 24 (8.9)

Coronary angioplasty 79 (29.0) 73 (27.0)

Ventricular tachycardia 12 (4.4) 12 (4.4)

Atrial arrhythmia 24 (8.8) 26 (9.6)

Other 45 (16.5) 54 (20.0)

Risk factor

Hypertension 124 (45.6) 120 (44.4)

Diabetes mellitus 38 (14.0) 43 (15.9)

Dyslipidemia 145 (53.3) 134 (49.6)

Family history of coronary
artery disease

169 (62.1) 162 (60.0)

Current smoker 51 (18.8) 42 (15.6)

Recent ex-smoker (>1 mo to 1 y) 8 (2.9) 8 (3.0)

Ex-smoker (>1 y) 102 (37.5) 107 (39.6)

TIMI score, 0 89 87

Onset of symptoms to first TnI
sample collection, median (IQR), h

3.08 (2.00-5.81) 3.42 (1.96-7.15)

Abbreviations: ADP, accelerated diagnostic protocol; IQR, interquartile range;
TIMI score, Thrombolysis in Myocardial Infarction25; TnI, troponin I.
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In addition, to make the experimental pathway more re-
producible, there was no provision of extra staff, bed, or capi-
tal resources to the experimental group. It is therefore pos-
sible that logistical constraints (eg, availability of medical staff
to review patients) might have prevented timely discharge of
many low-risk patients, but this occurred only twice. All the
components needed for implementation of the experimental
pathway are widely available internationally. Consequently, it

could provide a screening process that could be integrated with
existing chest-pain assessment processes at other hospitals to
create significant benefits without financial investment.

Many centers have or will soon have high-sensitivity car-
diac troponin (HS-cTn) assays instead of the TnI assay used in
the present trial. If HS-cTn were incorporated into the ADP,
fewer patients might be identified as low risk because of the
potential for increased numbers of positive results with HS-cTn

Table 3. Initial In-Hospital Cardiac End Points, Primary Outcome, and Follow-up Adverse Cardiac Events

Characteristic

Pathway, No. (%)a

Odds Ratio
(95% CI) P Valueb

Control
(Standard

Care)
(n = 272)

Experimental
(Incorporating

ADP)
(n = 270)

ACS-related diagnoses as part of initial
hospital presentation

Total patients 35 (12.9) 46 (17.0) 1.39 (0.86-2.90) .17

NSTEMI 33 (12.1) 44 (16.3) 1.41 (0.87-2.29) .17

STEMI (after initial arrival and
assessment)c

2 (0.7) 1 (0.4) 0.50 (0.05-5.57)

Emergency revascularization 1 (0.4) 0

Ventricular arrhythmia 1 (0.4) 0

High atrioventricular block 0 3 (1.1)

Cardiac arrest 0 0

Cardiogenic shock 0 0

Cardiovascular death 0 0

Comparison of study end points during
30-day follow-up for patients discharged
within 6 h (excludes events from initial hos-
pital visit)

Patients successfully discharged 30 (11.0) 52 (19.3) 1.89 (1.16-3.10) .009

Patients who had a MACE during follow-up
(not including initial hospital visit)

0 1 (0.4)d

Patients with a second ACS-related hospi-
tal visit (including 1 MACE in row above)

0 1 (0.4)d

ACS-related second visit (excluding MACE) 0 0

Abbreviations: ACS, acute coronary
syndrome; MACE, major adverse
cardiac event;
NSTEMI, non–ST-segment elevation
myocardial infarction;
STEMI, ST-segment elevation
myocardial infarction.
a Of 270 patients, 47 (17.4%) from the

experimental pathway had a total of
49 ACS-related diagnoses or events
during initial hospital visit (46
patients) or 30-day follow-up (1
patient); 35 of 272 patients (12.9%)
in the standard-care pathway had a
total of 37 ACS-related diagnoses or
events during the initial hospital
visit (35 patients) or 30-day
follow-up (0 patients).

b P values were calculated using χ2 or
Fisher exact test.

c STEMI documented after initial
recruitment.

d A single patient had a MACE and
therefore an ACS-related second
presentation during 30-day
follow-up. This patient was not
classified as a successful discharge.

Figure 2. Hospitalization Times for Patients Randomized to Each Diagnostic Pathway

No. of patients per hour
Experimental arm (ADP) 270 269 258 216 212 209 209 209 209 208 207 192 177
Control arm (standard care) 272 272 256 242 235 234 232 232 230 227 217 202 187
P-Value  .50 .45 .004 .02 .009 .02 .02 .03 .06 .38 .41 .43
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compared with assays that are not highly sensitive. Evidence
is now available that this ADP also works when used with HS-
cTnI or HS-cTnT assays. In recent studies30 using HS-cTnT,
15.3% of patients were identified as low risk, with a negative
predictive value of 99.3% for acute myocardial infarction. Using
HS-cTnI, 19.6% to 25.3% of patients were identified as low risk
with a negative predictive value for MACE of 100%.31

There are some limitations of the present study. This
was a single-center trial, which may limit the generalizabil-
ity of the findings. The single-center design also limited the
sample size, so it was not possible to make subgroup com-
parisons. Although the rates of MACE did not differ signifi-
cantly between the study groups, we cannot exclude a small
difference in the risk of MACE following early discharge
because our study was not powered to compare rates of
MACE between the intervention and control groups. How-
ever, the safety of the ADP was demonstrated in the 1975
patients participating in the ADAPT observational study16

and has been confirmed using HS-TnI in 909 patients from
the Advantageous Predictors of Acute Coronary Syndromes
Evaluation cohort in Germany and Switzerland.31 Although
larger observational studies need to further evaluate the
safety of the ADP when fully implemented, our study is an
important first step in proving that its use is feasible and
will facilitate early discharge from the ED. This experimen-
tal pathway has been successfully implemented at
Christchurch Hospital and Nambour Hospital, Australia, and

Queen Elizabeth II Hospital in Hong Kong and has been run-
ning for almost a year without adverse events.32

In the ADAPT16 and APACE31 groups, the negative predic-
tive values of the ADP were 99.7% and 100%, respectively. In
the experimental arm of our trial, of 94 patients classified as
low risk, 1 had a MACE on follow-up, giving a similar negative
predictive value at 98.9%. An attempt to achieve a zero rate
of missed MACE may be very difficult without creating a con-
siderable increase in health system costs. For the single pa-
tient with MACE in our study, the event occurred following cli-
nician error that could have happened in either pathway. The
second TnI was performed 8.5 hours after symptom onset,
making the same outcome likely had randomization of that pa-
tient been to the control group. Local procedures were modi-
fied for both pathways so that senior clinicians now interpret
stress tests. This case emphasizes that there is still a need for
a follow-up test for ischemic heart disease, such as a stress test,
after the ADP is completed.

This trial demonstrated that the experimental pathway is
an effective and practical strategy to improve early discharge
rates for some patients with chest pain. The strategy can eas-
ily be replicated. Use in the clinical setting would allow dis-
charge of more patients with chest pain to outpatient fol-
low-up within 6 hours of presentation. The reduction in time
required to assess some patients could have significant ben-
efits in terms of reduced consumption of health resources,
costs, and patient anxiety and inconvenience.
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