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a b s t r a c t
Objectives: Early angioplasty after thrombolysis is now recommended for ST-elevation myocardial infarction,
but the current guidelines propose a wide time-window ranging between 3 and 24 h after lytic
administration. To identify the optimal timing for PCI after thrombolysis, we analyzed frequency and time
course of the adverse events in patients randomized in the multicenter CARESS-in-AMI trial.
Methods: 598 high-risk patients with STEMI recruited in the CARESS-in-AMI study, were divided into the
Immediate PCI group (IMM, n = 298), Rescue PCI group (RES, n = 107) and Standard Treatment Arm without
rescue PCI (STA, n = 193).
Results: RES patients had worse pre-procedural TIMI ﬂow and post-procedural blush grade. At 30 days, there
were 23 deaths: 11 (10.3%) in RES, 9 (3%) in IMM and 3 (1.6%) in STA (p b 0.001). There were 22 episodes of
refractory ischemia or re-infarction: 17 (8.8%) in the STA group, 4 (1.6%) in IMM and 1 (0.9%) in RES
(p b 0.001). In the RES group 10/11 (90.9%) deaths occurred before day 5. In the STA group, all deaths and the
majority of ischemic events occurred after day 3. A reduction of risk of death was observed if PCI after
thrombolysis was performed within 3.35 h from initial hospitalization.
Conclusions: The mortality beneﬁt of immediate referral to PCI after pharmacological treatment for STEMI
derives from a reduction in the time to reperfusion of patients with failed thrombolysis in need of rescue PCI.
In patients with evidence of successful reperfusion, “elective” PCI within 3 days may be sufﬁcient to reduce
the recurrent ischemic events.
© 2010 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Abbreviations: STEMI, ST-elevation myocardial infarction; PCI, Percutaneous
coronary intervention; CABG, Coronary Artery Bypass Grafting; TIMI, Thrombolysis In
myocardial infarction.
⁎ Corresponding author. Interventional Cardiology Unit, Royal Brompton Hospital,
Sydney Street, London SW3 6NP, UK. Tel.: + 44 20 7351 8616; fax: + 44 20 7351 8629.
E-mail addresses: frborgia@unina.it, f.borgia@rbht.nhs.uk (F. Borgia).
0167-5273/$ – see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.ijcard.2010.09.042

Early elective angioplasty after successful thrombolysis has
recently joined rescue angioplasty in the new STEMI guidelines of
the ACC/AHA and ESC [1,2]. The wide time-window recommended for
elective angioplasty after thrombolysis (in the ESC between 3 and
24 h expressly discouraging earlier PCI) reﬂects uncertainty on the
best time of treatment. Very early treatment allows mechanical
recanalization and ﬂow restoration in patients with persistent
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occlusion or bTIMI 3 ﬂow after lysis, not always identiﬁable based on
symptoms and ECG changes, and prevents early vessel reocclusion.
The CARESS-in-AMI trial showed that high-risk STEMI patients
treated at a non-interventional centre with half-dose reteplase and
abciximab who are immediately transferred for PCI have a lower rate
of death and/or recurrence of ischemic events at 30 days from
presentation [3]. The beneﬁts of immediate transfer to routine
invasive revascularization after ﬁbrinolysis in STEMI patients have
been recently reported in a larger randomized trial [4] and conﬁrmed
also when STEMI patients were enrolled in a rural area with long
transfer distances to PCI and widespread use of pre-hospital
thrombolysis [5]. Moreover also the opinion that clinical advantages
of early PCI after lysis are paid with an increased risk of major
bleedings or strokes deﬁnitely fell into oblivion, considering that all
trials comparing immediate revascularization after successful thrombolysis and standard ischemic-guided therapy did not show signiﬁcant differences in intra-hospital [3,4] and 30 days [5] safety outcome
between two strategies.
A recurrent criticism to these studies where early PCI has been
performed immediately after thrombolysis has been that similar results
could be consistently achieved by previous trials just performing PCI in
the ﬁrst 24 h after lytics, with intervals up to 16.7 ± 5.6 h after lytic
administration in the largest of them (GRACIA-1) [6]. This delay offers
practical advantages, avoiding the challenge of the emergency transport
of unstable patients in the middle of the night and the burden of
additional STEMI patients to be treated out of hours, allowing centers to
concentrate in the goal of reducing door-to-balloon time in primary
angioplasty [7–9]. We aimed to investigate the timing of the adverse
events in patients randomized to early PCI after successful thrombolysis
or standard symptom-guided strategy to assess whether PCI needs to be
performed immediately after thrombolysis in all patients with high-risk
STEMI.
2. Methods
The CARESS-in-AMI study [3] was conducted in 61 hospitals in 3 countries and
involved networks of non-PCI (“spoke”) centers (n = 41) and specialist PCI (“hub”)
centers (n = 20). Patents with STEMI who were admitted to a spoke centre within 12 h
from onset of pain were included if they had one or more high-risk features: cumulative
ST-segment elevation N 15 mm, new LBBB, previous myocardial infarction, Killip Class ≥2
or left ventricular ejection fraction ≤35%. Patients with previous CABG or PCI in the
territory of the likely culprit vessel, cardiogenic shock, need for concomitant major
surgery, severe chronic renal or hepatic impairment, myocardial infarction within the
previous 2 weeks or contraindications to thrombolytic therapy, abciximab, aspirin or
clopidogrel were excluded. All patients were treated pharmacologically with half-dose
reteplase, aspirin, unfractionated heparin and abciximab and then randomized to either
immediate transfer to the hub site for PCI (Immediate PCI group) or to continued care at
the spoke site with transfer only for rescue PCI due to persistent ST-segment elevation,
ongoing chest pain or hemodynamic instability (Standard Care/Rescue PCI group).
Clopidogrel (300 mg bolus) was started upon arrival in the angioplasty centre and
continued in the ﬁrst 30 days with the maintenance dose of 75 mg once a day.
For the purpose of the present analysis, patients recruited in the CARESS-in-AMI study,
were divided into Immediate PCI group (IMM= 298), Rescue PCI group (RES, n= 107) and
Standard Treatment Arm without rescue PCI (STA, n= 193). The frequency and time course
of adverse events within 30 days from recruitment in the three groups were analyzed.
2.1. Outcome measures
The primary outcome was a composite of all-cause mortality, re-infarction and refractory
myocardial ischemia within 30 days from randomization. Re-infarction and refractory
myocardial ischemia were deﬁned as previously reported [3]. An independent Core
Laboratory reviewed all the baseline and 90 min ECGs to conﬁrm the indications for rescue
angioplasty and evaluated the baseline and post-PCI angiogram with complete quantitative
angiographic measurements as well as evaluation of the TIMI ﬂow grade, corrected TIMI
frame count, and myocardial blush. An independent Critical Events Committee screened and
adjudicated all serious adverse events based on the review of the original source documents.
Their frequency and time course within 30 days from recruitment in the three groups were
analyzed to identify the optimal timing for PCI after thrombolysis.
2.2. Statistical issues
Statistical analysis was preformed using R version 2.7.1 (The R Foundation for
Statistical Computing, Vienna, Austria). Intention to treat analysis only was performed.

Categorical variables were expressed as frequency (percentage) while continuous
variables were expressed as mean ± standard deviation, with the exception of time
intervals expressed as median (interquartile range). Comparison between groups was
performed using the Wilcoxon, Fisher or Kruskal–Wallis test as appropriate. A twosided p-value b0.05 was deemed indicative of statistical signiﬁcance. The Cox
proportional hazards regression analysis was used to assess the effect of timing of
PCI on the composite primary endpoint and on death. Kaplan–Meier survival curves
were also plotted. To explore the functional form of the relationship between time from
admission to reperfusion and the risk of death in patients requiring rescue or
immediate PCI, smoothing splines were applied in the Cox regression. A two-sided pvalue b 0.05 was considered indicative of statistical signiﬁcance.

3. Results
3.1. Clinical characteristics and outcome according to transfer for
immediate or rescue PCI
Of the 598 patients recruited in the CARESS-in-AMI trial, 396 were
transferred to a PCI centre and 346 underwent PCI within 24 h from
admission. In total, 298 patients were allocated to immediate PCI
(IMM group), of which 289 (97%) were transferred to the PCI centre
and 255(88.2) received PCI. Of the 300 patients allocated to standard
treatment, 107 (35.7%) patients were transferred for rescue PCI (RES
group), while 193 (64.3%) received standard care without rescue PCI
(STA group). The reason for transfer to rescue PCI was persistence of
symptoms or ST-elevation N50% after 90 min from ﬁrst administration
of reteplase in 72 (65.4%) of patients and haemodynamic destabilization in the remainder.
Clinical and demographic characteristics of these 3 groups (IMM, RES
and STA) are presented in Table 1. The RES group had a higher baseline
heart rate (ANOVA p = 0.001), prevalence of hypercholesterolemia
(p = 0.007), previous stroke (p = 0.01), and anterior infarct
(p =0.005). Maximal ST-elevation on admission was also signiﬁcantly
higher in the RES group compared to the STA group (p= 0.007) and
compared to the IMM group (p= 0.04). Times of events in the three
groups of patients are reported in Fig. 1. The interval between onset of
pain to angiography was longer in the rescue group (543 min versus
362 min in IMM, p b 0.001) because of the delay between pharmacological treatment and angiography due to the 90 min of observation
required by protocol (211 versus 135 min, pb 0.0001). Pre-procedural
TIMI ﬂow grade was lower (p= 0.001, Fig. 2a) and maximal diameter
stenosis higher (p =0.003, Table 2) in the RES group compared to IMM
group. There were no differences in pre-procedural lesion length, RVD or
the prevalence of thrombus, eccentricity or calciﬁcation. In 6.9% of RES
patients mechanical thrombectomy was used, compared to 3.5% in the
IMM group (p =0.24); distal protection devices were used in 1 (1.1%) of
RES and 5 (1.9%) of IMM patients (p =1). After PCI, there was a
comparable acute gain and maximal diameter stenosis in both groups.
Residual ST-segment elevation post-PCI was higher in the RES group
compared to IMM (p= 0.0002), while there was no signiﬁcant difference
in post-procedural TIMI ﬂow (TIMI 3 in 89.8% of IMM versus 87.8% in
RES), or TIMI frame count (31.7±16.1 frames in IMM versus 33.9 ±17.1
frames in RES, p =0.19). Because of the need of a prolonged acquisition
including the vessel periphery, myocardial blush score could be
attributed only to 49% of patients in the RES and IMM groups. Myocardial
blush score was signiﬁcantly higher in the IMM group, with 61.8% of
patients having a blush score of 3 in IMM versus 39.0 in RES (p =0.04,
Fig. 2b).
At 30 days, there were 23 deaths: 11 (10.3%) in RES, 9 (3%) in IMM
and 3 (1.6%) in STA (p b 0.001). There were 22 episodes of refractory
ischemia or re-infarction: 17 (8.8%) in the STA group, 4 (1.6%) in IMM
and 1 (0.9%) in RES (p b 0.001). The majority of deaths in the RES
group (10/11, 90.9%) clustered in the ﬁrst 4 days after randomization.
In the STA group, all deaths and the majority of ischaemic events
occurred after day 3 (Fig. 3). When exploring the relationship
between time from ﬁrst hospital admission to reperfusion and the
risk of death in patients requiring rescue or immediate PCI, patients
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Table 1
Baseline demographic and clinical characteristics.

n (%)
Age (years)
Male (%)
Hypertension (%)
Hypercholesterolaemia (%)
Diabetes mellitus (%)
Current or previous smoker (%)
Treatment prior to presentation with:
ASA (%)
ACE-inhibitors (%)
Statins (%)
Beta blockers (%)
Prior history of:
Myocardial infarction (%)
Stroke (%)
PCI (%)
CABG (%)
Congestive heart failure (%)
Blood pressure on recruitment
Systolic (mm Hg)
Diastolic (mm Hg)
Heart rate (bpm)
Infarction site
Anterior (%)
Inferior (%)
Killip classiﬁcation
Class 1 (%)
Class 2 (%)
Class 3 (%)
Left ventricular ejection fraction (%)
Onset of symptoms to enrollement (min)
Onset of symptoms to angiography (min)

Overall

Standard treatment, no PCI

Immediate PCI

Rescue PCI

p-value

598 (100)
59.9 ± 10.0
78.6
42.8
26.8
14.7
57

193 (32.3)
59.0 ± 9.9
80.8
46.6
31.1
14
64.2

298 (49.8)
60.2 ± 10.2
77.9
38.9
21.1
14.8
53.4

107 (17.9)
60.9 ± 9.3
76.6
46.7
34.6
15.9
54.2

0.23
0.63
0.16
0.007
0.91
0.05

19.4
23.7
11.5
15.4

19.7
21.8
11.4
15.5

17.1
24.8
9.7
13.1

25.2
24.3
16.8
21.5

0.19
0.73
0.14
0.12

10.7
1.5
2.5
0.2
0.8

10.4
0.5
3.1
0
1

11.7
1
2.3
0.3
0.7

8.4
4.7
1.9
0
0.9

0.62
0.01
0.78
0.6
0.9

137.4 ± 23.7
84.3 ± 13.6
75.0 ± 16.5

137.8 ± 25.9
85.4 ± 14.2
72.5 ± 16.6

137.1 ± 22.3
83.4 ± 13.3
74.8 ± 16.2

137.4 ± 24.0
84.8 ± 13.4
79.8 ± 16.2

0.94
0.26
0.001

46.7
48.2

37.3
59.1

50
44.3

54.2
39.3

0.005
0.006

56.4
42.1
1.5
45.9 ± 9.6
193.6 ± 154.7
411.3 ± 276.7

60.6
38.3
1
47.9 ± 9.2
187.9 ± 134.9
–

55.4
42.6
2
44.9 ± 9.3
196.9 ± 169.3
362.3 ± 200.6

51.4
47.7
0.9
44.3 ± 10.9
194.7 ± 146.1
543.6 ± 389.5

with greater delay appeared to be at higher risk, with a cut-off at
approximately 3.35 h. Despite the trend was clear and consistent (HR
3.81, 95%CI: 0.83–17.4, p = 0.08, Fig. 4) this difference did not reach
signiﬁcance due to the low event rate.
There was no signiﬁcant difference in TIMI major (p= 0.14) or minor
(p =0.29) bleeding between groups. Patients in the IMM group had a
higher incidence of TIMI minimal bleeding (7.7% versus 1.6% in STA and
3.7 in RES, p= 0.005). There was no signiﬁcant difference in the incidence
of stroke (1.04% in STA versus 1.0% in IMM versus 2.8% in RES, p= 0.35).
4. Discussion
Detailed analysis of events in the two subgroups (RES and STA) of
the standard approach arm of the CARESS-in-AMI study demonstrated
that patients requiring rescue PCI had the highest mortality risk and
accounted for most of the deaths in this population, while those with
successful pharmacological reperfusion not requiring rescue PCI have
a low mortality risk but are at higher risk of recurrent ischemia.
Timing of events in these groups also differs signiﬁcantly, with most of
the deaths occurring within the ﬁrst days after randomization,
concentrated in the RES subgroup (10/11 deaths in this group
occurred before day 5), and the vast majority of ischemic events
occurring late after randomization, concentrated in the STA group.
These observations give opposite indications on the optimal time of
PCI after lytics.
The current approach to failed reperfusion after lytics, sending
patients to rescue angioplasty only after 60–90 min of inactive
observation, appears illogical and ineffective. The most recent AHA/
ACC and ESC guidelines give a lukewarm indication to rescue
angioplasty (class of recommendation IIa), limited to patients with
at least a moderate area of myocardium at risk and symptom onset
within 12 h [1,2]. In fact, only two large randomized studies have
addressed in the stent era the use of rescue PCI: the Middlebrough
Early Revascularization to Limit Infarction (MERLIN) trial [10] which

0.27
0.29
0.59
0.01
0.82
b0.001

enrolled 307 patients with STEMI treated within 10 h with Streptokinase and the REACT trial [11] randomizing 427 patients with STEMI
and failed thrombolysis to repeated thrombolysis (n = 142), conservative treatment (n = 141), or rescue PCI (n = 144). Even with the
inclusion of 6 more trials in a recent meta-analysis including 1177
patients [12], rescue PCI only showed a trend towards reduction in allcause mortality (Relative Risk [RR] 0.69; 95% CI 0.46–1.05). The
signiﬁcant reduction in the risk of heart failure (RR = 0.73 95% CI
0.54–1.00) and re-infarction (RR = 0.58 95% CI 0.35–0.98) after rescue
angioplasty was balanced by the increased risk of stroke (RR = 4.98
95% CI 1.10–22.5) and minor bleeding (RR = 4.58 95% CI 2.46–8.55).
The favorable results obtained in the group of elective transfer of all
patients post-lytics in the CARESS-in-AMI trial (median interval
thrombolysis/elective angioplasty 169 min) [3], CAPITAL-AMI
(84 min) trial [13], NORDISTEMI (162 min) trial [5] and TRANSFERAMI (234 min) trial [4] call for a drastic change in the current attitude
to wait for response to treatment in patients receiving lytics. Since
there is a growing network of 24/7 PCI centers ready for primary
angioplasty with a team available at the time of arrival, there is no
advantage to delay transfer and risk a dangerous and unnecessary
worsening of the myocardial damage if the patient does not respond
to lytics. In fact, in this and other studies the bleeding risk after PCI
was not associated with the time delay after thrombolysis [3,14] and
the excess mortality and recurrent ischemia observed in a previous
trial using thrombolysis as a “facilitated” approach was not observed
[15]. The higher risk of complications of lytics when performed in the
ﬁrst hours after thrombolysis was probably caused by an insufﬁcient
concomitant antiplatelet treatment. If this limitation is addressed by
the use of a combined treatment with IIb–IIIa inhibitors widely used
alone or in combination with lytics for STEMI patients transferred to
PCI [14,16,17] or high loading dose of clopidogrel [18] or prasugrel
[19,20], it will be difﬁcult to argue against a policy of early elective
angioplasty. Our ﬁndings, however, suggest that some ﬂexibility may
be allowed for patients with evidence of reperfusion after
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Fig. 1. Timing of events in the three comparison groups.

thrombolysis. In this patient cohort, stringent protocols aiming at
minimization of the delay to PCI developed for patients undergoing
primary or rescue PCI may not be required. In these patients,
“elective” PCI within 1–3 days may be sufﬁcient to reduce the
incidence of ischemic events which cluster between day 4 and 20
post-MI. In practice, however, the immediate availability of the
angioplasty team and the uncertainty to on whether reperfusion
occurred only based on clinical/electrocardiographic parameters [21–
23] are likely to translate into immediate angioplasty treatment also
for patients with evidence of successful thrombolysis at the time of
arrival.
Detailed analysis of the characteristics and outcome of patients
undergoing rescue PCI in the CARESS-in-AMI trial provided other
interesting observations. Patients requiring rescue PCI had more
pronounced ST-elevation on admission compared to those in the STA
group, suggesting a higher ischemic burden. After PCI, the higher
blush grade and residual ST-elevation in the RES group compared to
patients in the IMM group who underwent PCI earlier suggest more
severe persistent myocardial injury, which is likely to have contributed to the higher mortality in this group. Stone et al. reported strong
correlation between myocardial blush after PCI in STEMI patients and
late outcome, with one-year cumulative mortality of 6.8% for Grade 3
myocardial blush, 13.2% for Grade 2 and 18.3% for Grade 0/1
(p = 0.004) [24]. In fact, the number of deaths in the RES group
alone was by far higher to that in the entire IMM arm of the CARESSin-AMI trial and accounted for the vast majority of deaths in the
Standard care/rescue PCI arm. Early relief of ischemia in this high-risk
group, thus, appears paramount in reducing early mortality.
4.1. Limitations
This was a post-hoc analysis and its results should be taken as
hypothesis-generating rather than conclusive. The relatively low event
rate was a further limitation to the analysis and new larger trials or
analytical meta-analyses of early post-thrombolysis PCI trials are
required. The combination of half-dose reteplase and abciximab is not
a recommended lytic treatment in the current guidelines for the
treatment of STEMI [1,2], even though this lytic cocktail has been shown
to have similar or greater efﬁcacy than conventional full-dose
thrombolysis in large angiographic studies [25,26], with no differences
in major adverse events when used in patients b75 years of age in a
large comparison with full-dose reteplase [27,28]. The similar results of
the TRANSFER-AMI and NORDISTEMI trials [4,5] which used tenecte-

Fig. 2. (a): pre-procedural TIMI ﬂow in the IMM and RES groups. Patients requiring
rescue PCI had a signiﬁcantly worse pre-procedural TIMI ﬂow compared to those
undergoing immediate PCI. (b): myocardial blush grade in the IMM and RES groups.
Myocardial blush was signiﬁcantly better in patients undergoing immediate PCI.
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Table 2
Angiographic and procedural characteristics.

n(%)
Number of diseased vessels
1 (%)
2 (%)
3 (%)
PCI performed (%)
Reason for not performing PCI
TIMI 3 ﬂow (%)
No stenoses N50% (%)
Unsuitable anatomy (%)
Emergency CABG planned (%)
Lesion treated
Left anterior descending (%)
Circumﬂex (%)
Right coronary artery (%)
Thrombotic material (%)
Ulcerated lesion (%)
Eccentric lesion (%)
Calciﬁcation
None (%)
Moderate (%)
High (%)
Angulation, N 45 degrees (%)
Bifurcation protected (%)
Tortuosity
Mild to moderate (%)
Severe (%)
Length (mm)
Pre-procedural TIMI grade
0 (%)
1 (%)
2 (%)
3 (%)
Pre-procedural TIMI frame count (sec)
Pre-procedural reference vessel diameter (mm)
Pre-procedural minimal lesion diameter (mm)
Pre-procedural diameter stenosis (%)
Post-procedural blush grade
0 (%)
1 (%)
2 (%)
3 (%)
Post-procedural TIMI grade
0 (%)
1 (%)
2 (%)
3 (%)
Post-procedural TIMI frame count (sec)
Post-procedural reference vessel diameter (mm)
Post-procedural minimal lesion diameter (mm)
Post-procedural diameter stenosis (%)
Acute gain (mm)

Overall

Immediate PCI

Rescue PCI

396(100)

289(72.9)

107(27.1)

p-value

46.2
30.8
19.7
346(87.4)

45
31.8
21.1
255(88.2)

49.5
28
15.9
91(85)

0.43
0.54
0.32
0.4

56
26
16
18

64.7
17.6
20.6
17.6

37.5
43.7
6.2
18.8

0.13
0.03
0.41
1

48.8
8.4
36.6
50.3
31
94.9

49.6
7.8
36.9
48.3
30.8
95.7

46.1
10.5
35.5
56.6
32
98.2

0.6
0.48
0.89
0.24
0.87
1

83.6
16.1
0.3
5.4
7.3

84.2
15.4
0.4
6.2
8.1

81.2
18.8
0
2
3.9

0.57
0.56
1
0.32
0.38

22.2
1.3
12.2 ± 5.9

23.8
1.3
12.2 ± 5.3

16.7
1.5
12.2 ± 7.7

0.24
1
0.48

16.9
4.2
21.4
57.5
48.4 ± 28.6
3.02 ± 0.52
0.75 ± 0.47
75.0 ± 15.3

12.2
3.8
22.8
61.2
44.7 ± 25.9
3.03 ± 0.52
0.81 ± 0.43
73.3 ± 14.2

31.6
5.3
17.1
46.1
59.6 ± 33.1
2.97 ± 0.51
0.59 ± 0.53
80.3 ± 17.2

0.0003
0.52
0.34
0.024
0.001
0.4
0.001
0.003

11.6
8.1
23.2
57.1

9.6
7.6
21.0
61.8

19.5
9.8
31.7
39.0

0.10
0.74
0.15
0.01

2.3
1.3
7.1
89.4
32.2 ± 16.4
3.14 ± 0.48
2.61 ± 0.65
18.5 ± 0.16
1.86 ± 0.69

2.5
0.8
6.8
89.8
31.7 ± 16.1
3.16 ± 0.48
2.64 ± 0.66
17.6 ± 0.16
1.83 ± 0.68

1.4
2.7
8.1
87.8
33.9 ± 17.2
3.09 ± 0.47
2.49 ± 0.61
19.5 ± 0.15
1.93 ± 0.74

1
0.24
0.8
0.67
0.19
0.32
0.086
0.051
0.37

CORE Lab analysis of QCA data available for 81.9% of IMM versus 71.0% RES patients. Analysis of post-procedural TIMI frame count and blush score was available in 49% of patients.

plase, enoxaparin and loading and maintenance dose of clopidogrel may
address criticisms related to the thrombolytic regimen or to the absence
of enoxaparin and clopidogrel in the STA group of CARESS-in-AMI trial.
5. Conclusions
In depth analysis of the timing of adverse events in the CARESS-inAMI trial suggests that all high-risk STEMI patients receiving
thrombolysis in a non-PCI centre should be routinely and immediately
transferred for PCI. Earlier access to angioplasty in patients with failed
reperfusion appears to confer a mortality beneﬁt compared to the
traditional current approach of transferring thrombolysed patients for
rescue angioplasty after an observation period. In patients who have,
upon arrival, evidence of reperfusion the main advantage of early
angioplasty is prevention of recurrent ischemia and an elective
angioplasty within 1–3 days can be sufﬁcient to achieve this goal.
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Fig. 3. Kaplan–Meier curves for death and the combined endpoint of refractory
ischemia or re-infarction in the STA and RES groups. No deaths occurred during the ﬁrst
3 days after recruitment in patients demonstrating reperfusion after pharmacological
treatment and thus not requiring rescue PCI (STA group). These patients, however,
unlike the rescue subgroup had progressive linear increase of refractory ischemia and
recurrent MI in the 30 days post lytic administration.
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