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Abstract
Aims: To compare an early to a delayed invasive strategy in high-risk patients with NSTE-ACS.
Methods and results: In this prospective multicentre trial, 542 patients hospitalised with NSTE-ACS were
randomised to either an immediate (angiography and revascularisation if appropriate <12 hr) or a delayed
invasive strategy (>48 hr after randomisation). Patients were eligible if they had two of the following three
high-risk characteristics: evidence of extensive myocardial ischaemia on ECG, elevated biomarkers for myocardial necrosis (TropT >0.10 μg/L), and an age above 65 years. Primary endpoint of the study was the combined incidence of death, reinfarction and/or recurrent ischaemia at 30-day follow-up. Secondary endpoints
were enzymatic infarct size as assessed by a single cardiac troponin T, at 72-96 hours after admission or at
discharge, and the percentage of patients without a rise in CKMB during admission. Median age was 71.9
(interquartile range [IQR] 64.5-78.4) years. Median time between randomisation and start of angiography
was 2.6 (IQR 1.2-6.2) hours in the immediate and 54.9 (44.2-74.5) hours in the delayed intervention group.
The composite of death, reinfarction and/or recurrent ischaemia at 30 days occurred in 12% of patients and
was not significantly different between the two groups (9.9% and 14.2%, respectively, p=0.135). All secondary endpoints and bleeding complications were comparable. Hospital duration was two days shorter in the
immediate intervention group (4 days [IQR 2-10] vs. 6 days [IQR 4-12]).

Conclusions: Although no definitive conclusion can be drawn due to a lower than expected prevalence of
DOI: 10.4244 / EIJV9I1A9

the primary endpoint, an immediate invasive strategy was safe and feasible but not superior to a delayed
invasive strategy in terms of the combined primary endpoint of death, reinfarction and/or recurrent ischaemia
at 30 days. These results are consistent with previous randomised trials which studied the effect of timing of
angiography in patients with NSTE-ACS. Trial Registration: ISRCTN Register 9230163.
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The objective of the ELISA-3 study, an investigator initiated, randomised, open, multicentre study, was to test the hypothesis that
immediate angiography and revascularisation are superior to
delayed angiography no earlier than 48 hours after admission, in
high-risk non-ST-elevation acute coronary syndrome patients. The
trial was conducted in six Dutch hospitals of which one had 24-hour
facilities for (primary) PCI and CABG. The study complied with
the Declaration of Helsinki, was approved by the ethics committee
of the Isala klinieken, Zwolle, The Netherlands, and all patients
gave written informed consent before study entry. The study was
registered in the ISRCTN Register (ISRCTN39230163).

BPM
GRACE
IQR
ISRCTN

Introduction
Current guidelines recommend a routinely invasive strategy (angiography and revascularisation if applicable) in patients presenting
with non-ST-elevation acute coronary syndrome (NSTE-ACS)1,2.
Several randomised clinical trials (RCTs) and meta-analyses have
shown that this strategy, compared to a selective invasive treatment
strategy, reduces the incidence of cardiovascular death and myocardial infarction (MI) in the medium to long term3-10. This is especially true in patients at higher risk. Troponin elevation and ST
depression at baseline appear to be among the most powerful individual predictors of benefit from a routine invasive treatment.
With the exception of indication for emergency angiography and
revascularisation, controversy remains about the optimal timing of
angiography for patients presenting with NSTE-ACS who are
planned to undergo invasive treatment. Some RCTs have shown
that early angiography and revascularisation improve clinical outcome11,12, while others showed an increase in infarct size13. Three
other trials showed no significant differences in cardiovascular outcome14-16. In the largest of these trials14, a pre-specified subgroup
analysis showed a significant reduction in the combined endpoint
for death, MI and stroke at six months for patients at highest risk
(GRACE score >140).
A meta-analysis of five RCTs17,18 and a recently published
updated meta-analysis of RCTs and observational studies19 showed
that little or no benefit was found with early intervention. A nonsignificant decrease in rate of mortality and major bleeding and
a non-significant increase in MI was found besides a statistically
significant decrease in refractory ischaemia. These findings were
limited by heterogeneity in timing of intervention and patient risk
profiles.
Although the majority of patients with NSTE-ACS are older and
the prevalence of ACS-related complications increases with age,
elderly patients are underrepresented in studies investigating the
efficacy and hazards of pharmacological and invasive management
of NSTE-ACS. Therefore, it is recommended that trials should
enrol elderly subjects proportional to their prevalence among the
treated population20.
The aim of this study was to compare an early to a delayed invasive strategy in a population of high-risk patients with NSTE-ACS.
By defining age above 65 years as one of the high-risk criteria,
inclusion of elderly patients was encouraged.
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Abbreviations

PATIENTS
Patients were eligible if they were hospitalised with ischaemic
chest pain or dyspnoea at rest, with the last episode occurring
24 hours or less before randomisation, and had at least two out of
three of the following high-risk characteristics: (1) evidence of
extensive myocardial ischaemia on ECG (shown by new cumulative ST depression >5 mm or temporary ST-segment elevation in
two contiguous leads <30 min), (2) elevated biomarkers (troponin
T >0.10 µg/l or myoglobin >150 µg/l) or elevated CKMB fraction
(>6% of total CK), (3) age above 65 years. Exclusion criteria were
persistent ST-segment elevation, symptoms of ongoing myocardial
ischaemia despite optimal medical therapy, contraindication for
diagnostic angiography, active bleeding, cardiogenic shock, acute
posterior infarction and life expectancy less than one year.
RANDOMISATION AND TREATMENT
After giving written informed consent, patients were randomly
assigned to an immediate or delayed treatment strategy by a webbased computerised system, stratified to the symptoms of patients:
chest pain or dyspnoea. In patients assigned to the immediate treatment strategy, angiography was performed as soon as possible but
within 12 hours of randomisation. Patients assigned to the delayed
treatment strategy underwent angiography no sooner than 48 hours
after randomisation, unless clinical instability or recurrent ischaemia despite optimal medical therapy warranted emergency angiography. In patients recruited at a non-PCI centre, the patient was
urgently transferred to the interventional centre for angiography
and revascularisation in case of randomisation to the immediate
intervention group. In case of assignment to delayed intervention,
angiography was performed at the local non-PCI centre. Angioplasty was performed according to the local standards of the intervention centre. All patients were treated according to the guidelines.
Concomitant medication included a loading dose of aspirin (500 mg
orally or I.V.), clopidogrel (600 mg orally) and 5000 IU unfractionated heparin I.V. as soon as possible after diagnosis. In case of
angioplasty, Aggrastat (bolus of 25 mg/kg followed by continuous
infusion of 0.15/min/kg) was given in both groups, starting shortly
before the intervention, for 12 hours. Nitrates, beta-blockers and
calcium channel blockers were given at the discretion of the
investigator.
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ENDPOINTS
The primary endpoint of the study was the combined incidence of
death, reinfarction and/or recurrent ischaemia at 30-day follow-up.
Death was defined as death from any cause. Recurrent ischaemia was
defined as recurrent chest pain associated with new or recurrent ECG
abnormalities requiring urgent or repeat angiography or repeat hospitalisation. The definition of reinfarction was related to the presence of
elevated CKMB on admission: early reinfarction in patients presenting with a CKMB >upper limit of normal (ULN) was defined as
a decrease in CKMB of at least 50% of ULN from a prior peak level
to a valley followed by a new increase with a value above the sum of
the preceding valley and three times the ULN or the development of
new Q-waves in two or more contiguous leads (defined as Q-waves
greater than or equal to 0.04 sec in duration or having a depth greater
than or equal to one fourth of the corresponding R-wave amplitude).
Early reinfarction in patients presenting with CKMB not exceeding
the upper limit of normal was defined as a peak CKMB greater than
three times the ULN with the exception of cases where the CKMB
release curve was unequivocally related to the chest pain episode
before randomisation and not to the chest pain episodes after randomisation or development of new Q-waves in two or more contiguous
leads. Late reinfarction in patients whose CKMB had returned to (or
had remained) normal was defined as peak CKMB greater than three
times the ULN or the development of new Q-waves in two or more
contiguous leads. MI in patients who underwent CABG was defined
as the development of new Q-waves in two or more contiguous leads.
Secondary endpoints were enzymatic infarct size as assessed by
a single cardiac troponin T, at 72-96 hours after admission or at discharge, and the percentage of patients without a rise in CKMB during admission. In addition, bleeding complications were assessed.
Major bleeding was defined as bleeding with Hb drop of ≥2 mmol/l
or a blood transfusion of two or more units.
Pre-specified subgroups included heart rate on admission (under
or above 100 beats per minute), pro-BNP, troponin T values (both
below versus above median value), cumulative ST-segment depression on admission (<5 mm versus ≥5 mm), patients presenting with
dyspnoea versus chest pain, patients with diabetes yes or no, and
gender. Post hoc defined subgroups were age, GRACE risk score
(both below versus above median value), ST deviation (cumulative
ST depression <5 mm versus ≥5 mm or temporary ST elevation)
and PCI vs. non-PCI centres.
STATISTICAL ANALYSIS
Data were analysed according to the intention-to-treat analysis.
Continuous variables were expressed as median and interquartile
range (IQR) and were compared between the intervention groups
using a Mann-Whitney U test. Categorical data were described by
proportions and compared with the chi-square or Fisher’s exact test.
Logistic regression was used to calculate the p-value of the interaction between the effect of the intervention and the pre-specified
subgroups upon the primary endpoint. All tests were two-sided and
an alpha of 5% was used. Statistical analysis was performed with
SPSS (version 20); SPSS Inc., Chicago, IL, USA
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SAMPLE SIZE
The sample size of the study was calculated to demonstrate the
superiority of immediate angiography compared to delayed angiography. The primary endpoint was the incidence of death, reinfarction or recurrent ischaemia within 30 days of admission. The 30-day
incidence of the combined endpoint in the delayed angiography
group in this high-risk study population was estimated to be 25%
(5% mortality, 8% MI, 12% recurrent ischaemia), based upon previous data in high-risk patients21. An absolute risk reduction of 10%
was expected in the patients treated with the immediate catheterisation approach (4% mortality, 4% MI, 7% recurrent ischaemia). At
an alpha level of 5% and a beta level of 20%, the number of patients
required was 540 (270 per group). An interim analysis was performed according to the probability stopping rules of Snapinn22
after inclusion of 380 patients.

Results
PATIENT AND PROCEDURE CHARACTERISTICS
The trial flow chart is shown in Figure 1. Between July 2007 and
June 2012, 542 patients were randomised in six hospitals. Ninetytwo patients (17%) were randomised at a non-PCI centre. Eight
patients were excluded, five because of withdrawn consent and
three for major protocol violation. Two hundred and sixty-nine
patients were allocated to the immediate intervention and 265 to the
delayed intervention group. Baseline characteristics were well balanced between the treatment groups (Table 1). Median age was
72 years: 74% of patients were older than 65 years and the median
GRACE risk score was 135.0 (IQR 117-154). Thirty-day follow-up
was obtained in 97.9% of the patients.
Angiography was performed in 98.1% of the patients in the immediate treatment group and in 97.0% in the delayed treatment group,
with median time from randomisation to angiography 2.6 (IQR 1.26.2) hours and 54.9 (IQR 44.2-74.5) hours, respectively. Of the
patients assigned to immediate intervention, 39 (14%) underwent
angiography more than 12 hours after randomisation (median 16.7 hr,
IQR 13.6-19.4) because of logistic reasons. Of the patients randomised
Enrolment

Randomised (n=542)
Excluded (n=8)
– Withdrawn consent (n=5)
– Major protocol violation (n=3)

Allocation

Analysis (n=534)

Allocated to immediate
treatment (n=269)
– No angio (n=5)

Allocated to delayed
treatment (n=265)
– No angio (n=8)

Follow-up
30-day follow-up (n=262)
Figure 1. Consort trial flow chart.

30-day follow-up (n=261)
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Variable
Demographics

Immediate
Delayed
treatment (n=269) treatment (n=265)

Age (yrs; med, IQR)

72.1 (65.5-78.4)

71.8 (62.5-78.4)

Male gender, n (%)

187 (69.5)

174 (65.7)

83.3

83.0

16.7

17.0

136 (118-154)

133 (117-154)

146 (54.3)

154 (58.1)

57 (21.2)

70 (26.4)

Diabetes mellitus

64 (23.8)

54 (20.4)

Previous MI

48 (17.8)

52 (19.6)

Previous TIA

15 (5.6)

13 (4.9)

Previous stroke

9 (3.3)

12 (4.5)

49 (18.2)

55 (20.8)

37 (13.8)

32 (12.1)

Randomised in PCI centre
(%)
Non-PCI centre
GRACE score (med, IQR)
Medical history, Hypertension
n (%)
Smoking

Previous
Previous PCI
coronary
Previous CABG
procedures (%)

CABG: coronary artery bypass graft; IQR: interquartile range; med: median; MI: myocardial
infarction; PCI: percutaneous coronary intervention; TIA: transient ischaemic event;
yrs: years

to delayed intervention, 18 (6.8%) underwent angiography within
48 hours of randomisation due to recurrent ischaemia, five (1.9%) for
other medical reasons and 69 patients (26%) for logistic reasons
(median time to angiogram 42.7 hr, IQR 31.4-46.2 hr). One, two and
three-vessel disease were equally distributed between the two groups,
as was the rate of PCI, successful PCI and CABG (Table 2). The use
of drug-eluting stents did not differ between the immediate and the
delayed treatment group (54.5% and 55.6%, respectively, of patients
who received a stent at PCI, p=0.86).
Table 2. Procedural characteristics.
Immediate
treatment
(n=269)

Delayed
treatment
(n=265)

p-value

Time admission – randomisation
(hr, med, IQR)

2.0 (0.9-4.5)

2.1 (1.0-4.2)

0.97

Time randomisation - start
angiography (hr, med, IQR)

2.6 (1.2-6.2)

Variable

54.9 (44.2-74.5) <0.001

Extent CAD (%)

0.285

One-vessel

27.7

26.2

Two-vessel

29.2

35.5

Three-vessel

33.0

26.6

Infarct-related artery (%)

0.039

LAD

37.7

34.7

RCA

16.5

25.3

Cx

22.2

22.2

Left main

0.4

3.1

Graft

9.7

6.7

Treatment (%)

0.55

STUDY ENDPOINTS
The primary endpoint of the study, the combined incidence of death,
reinfarction and/or recurrent ischaemia at 30-day follow-up,
occurred in 9.9% of the patients in the immediate treatment group
and 14.2% of the patients in the delayed treatment group (p=0.135)
(Table 3). There was no statistically significant difference between
the groups in the individual components of the primary endpoint,
the rates of death (both groups 1.1%, p>0.99), (recurrent) myocardial infarction (1.9 vs. 0.8%, p=0.45) and recurrent ischaemia (7.6
vs. 12.6%, p=0.058). Analysis of pre-specified and post hoc defined
subgroups showed no significant interaction with immediate or
delayed treatment upon the primary endpoint (Figure 2 and
Figure 3).
The first secondary endpoint, median enzymatic infarct size as
assessed by a single cardiac troponin T measured at 72-96 hours after
admission or at discharge, was similar in both groups (0.31 µg/l,
p=0.98). The percentage of patients without a rise in CKMB during
admission, the second secondary endpoint, was 35.4% in the immediate treatment group and 36.5% in the delayed treatment group
(p=0.80).
INCIDENCE OF BLEEDING AND HOSPITAL STAY
No difference in the occurrence of bleeding events between the two
treatment groups was found. Major bleeding occurred in 11.8% of
the patients in the immediate treatment group and 11.1% in the
delayed treatment group (p=0.80), while any bleeding was reported
in 22.9% and 19.9% of the patients, respectively (p=0.41). Hospital
stay for patients allocated to immediate treatment was significantly
shorter than for patients in the delayed treatment group (median 4.0
vs. 6.0 days, p<0.001). The use of evidence-based medication at
discharge was similar in both groups.
Table 3. Study endpoints and clinical outcomes.
Variable
Primary
endpoint
(%)

Secondary
endpoints

Bleeding
(%)

Immediate Delayed
treatment treatment p-value
(n=269) (n=265)

Combined incidence of death,
reinfarction and recurrent
ischaemia at 30-day follow up

9.9

14.2

0.135

Death

1.1

1.1

MI

1.9

0.8

0.450

Recurrent ischaemia

7.6

12.6

0.058

>0.99

Enzymatic infarct size assessed
0.31
0.31
by single troponin T 72-96 hr after (0.12-0.68) (0.10-0.99)
admission (μg/l, median, IQR)

0.983

% patients without CKMB rise
during admission

35.4

36.5

0.801

Any bleeding

22.9

19.9

0.407

Major bleeding

11.8

11.1

0.796

PCI

66.7

61.9

CABG-related bleeding

19.1

16.5

0.435

CABG

23.2

25.7

CABG-related major bleeding

10.7

10.0

0.785

Medical

10.1

12.4

CABG: coronary artery bypass graft; CAD: coronary artery disease; hr: hours;
IQR: interquartile range; PCI: percutaneous coronary intervention
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Table 1. Patient baseline characteristics.

Hospital stay (d), median, IQR

4.0
(2.0-10.0)

6.0
<0.001
(4.0-12.0)

d: days; MI: myocardial infarction; IQR: interquartile range
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Delayed
number (%) Total

Immediate
number (%) Total

p-value
Relative risk (95% Cl) interaction

Female
Male

17 (18.7%) 91
20 (11.8%) 170

6 (7.5%)
80
20 (11.0%) 182

0.401 (0.166-0.969)
0.934 (0.521-1.674)

0.111

ST depr <5 mm
ST depr ≥5 mm

14 (9.3%) 150
22 (21.2%) 104

14 (9.5%) 147
12 (11.2%) 107

1.02 (0.504-2.065)
0.53 (0.277-1.015)

0.163

Ischaemic chest pain 35 (14.9%) 235
Dyspnoea/aspecific
2 (7.7%) 26
symptoms

22 (9.4%)

235

0.629 (0.381-1.038)

0.188

4 (14.8%)

27

Diabetes
No diabetes

6 (9.8%)
61
20 (10.0%) 201

0.852 (0.293-2.484)
0.671 (0.396-1.137)

0.686

18 (8.5%)
7 (14.6%)

213
48

0.539 (0.315-0.925)
2.139 (0.589-7.764)

0.050

9 (8.0%)

113

0.62 (0.28-1.373)

0.936

6 (11.5%) 52
31 (14.8%) 209

Heart rate <100 bpm 34 (15.7%) 217
Heart rate ≥100 bpm 3 (6.8%) 44
pro-BNP on admission
14 (12.8%) 109
<median
pro-BNP on admission
16 (15.4%) 104
≥median
tropT on admission
<median
tropT on admission
≥median
All

1.926 (0.385-9.63)

0.655 (0.325-1.321)

12 (10.1%) 119

9 (9.2%)

98

16 (16.7%)

96

9 (8.3%)

108

37 (14.2%) 261

26 (9.9%)

262

1.141 (0.494-2.634)

11 (10.5%) 105

0.01

0.149

0.5 (0.232-1.079)

0.7 (0.437-1.122)
0.1

1
10
Immediate better Delayed better

Figure 2. Forest plot of relative risk of primary endpoint at 30 days in pre-specified patient subgroups. Data are number or number (%),
unless otherwise indicated. Percentages are number of patients with primary endpoint divided by number of patients. Squares and horizontal
bars represent within-subgroup relative risk and 95% CIs, respectively, on a log scale.
Delayed
number (%) Total

Immediate
number (%) Total

p-value
Relative risk (95% Cl) interaction

Age <median
Age ≥median

14 (10.7%) 131
23 (17.7%) 130

10 (7.7%) 130
16 (12.1%) 132

0.72 (0.332-1.561)
0.685 (0.38-1.236)

0.884

Grace ≤140
Grace >140

14 (9.5%) 147
21 (19.1%) 110

13 (9.0%) 145
12 (10.5%) 114

0.941 (0.459-1.932)
0.551 (0.285-1.066)

0.262

11 (9.6%) 115

12 (11.2%) 107

1.172 (0.54-2.544)

0.112

25 (17.9%) 140

14 (9.5%)

PCI centre
Non-PCI centre

28 (12.9%) 217
9 (20.5%) 44

24 (11.0%) 219
2 (4.7%)
43

All

37 (14.2%) 261

26 (9.9%)

ST depr <5 mm and
no temp ST elev.
ST depr ≥5 mm or
temporary ST elev.

0.533 (0.289-0.983)

147

0.849 (0.509-1.417)
0.227 (0.052-0.992)
0.7 (0.437-1.122)

262
0.01

0.089

0.1
1
Immediate better

Delayed better

10

Figure 3. Forest plot of relative risk of primary endpoint at 30 days in post hoc selected patient subgroups. Data are number or number (%),
unless otherwise indicated. Percentages are number of patients with primary endpoint divided by number of patients. Squares and horizontal
bars represent within-subgroup relative risk and 95% CIs, respectively, on a log scale.
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The main finding of our study is that, in high-risk NSTE-ACS
patients, angiography and revascularisation within 12 hours did not
significantly improve clinical outcome as compared to intervention
48 hours or more after admission. Although we found a relative risk
reduction (RRR) of about 30% for the combined endpoint of death,
reinfarction or recurrent ischaemia at 30 days in the immediate group,
this difference was not statistically significant. This difference was
largely driven by a reduction in recurrent ischaemia (RRR=40%,
p=0.058). Both secondary endpoints, enzymatic infarct size and the
percentage of patients without a rise in CKMB during admission,
were similar. This indicates that an early intervention does not lead to
an increase in infarct size, as found by previous trials. Given this
finding and the finding of similar rates of bleeding events, no difference in safety existed between the two strategies.
Of all trials investigating the optimal timing of intervention in
high-risk NSTE-ACS patients, our study included patients with the
highest median age (71.9 years). More than 70% of patients were
above 65 years of age. As a result, this study reflects very well the age
distribution of patients presenting with NSTE-ACS in real life, with
a median age of 68 years20. A median GRACE risk score of 135 indicates that about half of the included patients had a high-risk profile.
The possibility of comparing our results with those of previously
published trials on this topic is limited due to differences in endpoints
and timing of early and delayed intervention. Moreover, some trials
took a non-clinical parameter as primary endpoint and clinical parameters only as secondary endpoints. However, taking these limitations

into account, the results of our trial are largely consistent with randomised trials in Table 4 and with the conclusion of several metaanalyses17-19, and suggest that immediate intervention does not seem
to be associated with a reduction in death or myocardial infarction,
but at most reduces the incidence of recurrent ischaemia. However,
a new meta-analysis should be performed. To address this question,
this new meta-analysis should include the most recent trials.
The results of the subgroup analyses showed that patients at higher
risk, as indicated by a higher GRACE risk score, a higher troponin
level and/or more ST segment deviation deviation on admission, tend
to benefit more from an early invasive strategy. These findings are in
line with those of previously published trials and meta-analyses and
support the most recent ESC guidelines for management of acute coronary syndromes in patients presenting without persistent ST-segment
elevation1.
To our knowledge, this is the first trial which also recruited
patients in non-PCI centres. For these centres, immediate angiography and intervention is not easy to perform on a 24/7 basis. Patients
assigned to immediate intervention were transported immediately
to the PCI centre by ambulance, whereas patients assigned to
delayed intervention underwent angiography at their own centre.
This resulted in a lower rate of ad hoc revascularisation (PCI) in
this group further delaying revascularisation. Subgroup analysis
showed that patients randomised at a non-PCI centre tended to benefit most from immediate intervention as compared to patients randomised at a PCI centre. This finding should be interpreted with
caution but merits further investigation.
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Discussion

Table 4. Summary of characteristics and major clinical outcomes of randomised clinical trials comparing early invasive versus delayed
invasive strategies in NSTE-ACS. Katritsis et al18
Trial

ISAR-COOL

ELISA

ABOARD

TIMACS

LIPSIA

2000-02

2000-01

2006-08

2003-08

2006-09

Inclusion period
Age (mean, yr)

70

64

65

65.3

69

Follow-up (mo)

12

12

1

6

6

E

D

E

D

E

D

E

D

E

D

n

Strategy

203

207

109

111

175

177

1,593

1,438

201

200

Time to angio (hr)

2.4

86

6

50

1.16

20.8

14

50

1.1

18.3

Primary endpoint
Result

D/MI 30 d
2.9%

p-value

11.6%

Enz inf size
LDHQ48
629

0.04

432

Troponin release
2.1

0.02

1.7

D/MI/S
6 month
9.6%

0.70

11.3%

Peak CKMB
0.90

0.15

0.78
0.18

Clinical outcomes
Death (%)

5.4

MI (%)

7.9

Recurrent ischaemia (%)

4.8
13

2.8

5.4

2.9

1.1

4.8

5.9

4.5

6.0

7.3

6.3

9.1

4.5

4.8

5.7

16.5

10.0

11.9

12.6

12.0

18.6

1.0

3.3

0

1.3

1.4

1.0

13.3

18.8

Stroke (%)

0.5

1.4

0

D/MI/S (%)

12.3

15.9

10.1

10.8

ND

9.6

11.3

22.0

16.0

3.0

3.9

7.3

12.6

4.0

6.8

3.1

3.5

0.5

0.5

120

168

96

120

55

77

96

96

Major bleeding (%)
Hospital stay (hr)

1.8

ND

ND

13
0

Strategy: D: delayed invasive; E: early invasive; endpoint: D: death; MI: myocardial infarction; S: stroke; Enz inf size: enzymatic infarct size; hr: hours;
d: days; mo: month; yr: years. The trial of Zhang et al (12) was disregarded because this publication could not be interpreted as it is only available in
Chinese language.
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Although no definite conclusions can be drawn from this study
with regard to the economic consequences of a routine early intervention strategy, a two-day shorter hospital stay might indicate a
reduction in health costs. Extra costs for 24-hour a day, everyday
availability of PCI facilities and emergency transportation of these
patients by ambulance from hospitals without a primary PCI facility to an intervention centre, must be taken into account.
A major limitation of our study was the lower than expected incidence of the primary endpoint at 30-day follow-up. It was assumed to
be 25% (see sample size calculation). After completion of the trial,
however, this appeared to be considerably lower (14%), which means
that the study was underpowered to prove the superiority of immediate
intervention. Therefore, we cannot exclude that a larger number of
included patients might have resulted in a different outcome. Another
limitation in a trial of this kind is that the occurrence of periprocedural
MIs is very difficult to assess accurately when patients undergo angioplasty at the moment of elevated cardiac enzymes, which may therefore result in a lack of detection of these MIs in patients who undergo
immediate angioplasty. This is the reason why additional secondary
endpoints concerning enzymatic infarct size during admission were
assessed (troponin T at 72-96 hours after admission or at discharge, and
the percentage of patients without a rise in CKMB during admission).
In summary, in this population of high-risk NSTE-ACS patients,
we found that an immediate invasive strategy is safe and feasible,
but not superior to a delayed invasive strategy in terms of prevention of the composite endpoint of death, reinfarction or recurrent
ischaemia at 30-day follow-up. These results are consistent with
previous trials and meta-analyses.
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