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Aims The DANish Acute Myocardial Infarction 2 (DANAMI-2) trial found that interhospital transport to primary percu-
taneous coronary intervention (pPCI) was superior to fibrinolysis at the local hospital in patients with ST-segment
elevation myocardial infarction (STEMI) at 30 days. The present study investigates the 16-year cardiovascular
outcomes.

...................................................................................................................................................................................................
Methods
and results

We randomized 1572 STEMI patients to pPCI or fibrinolysis at 24 referral hospitals and 5 invasive centres in
Denmark. Patients randomized to pPCI at referral hospitals were immediately transported to the nearest invasive
centre. The main endpoint of the current study was a composite of death or rehospitalization for myocardial
infarction (MI). Outcome information beyond 3 years was obtained through Danish health registries. After 16 years,
pPCI-treated patients had a sustained lower rate of composite endpoint compared to patients treated with fibrin-
olysis in the overall cohort [58.7% vs. 62.3%; hazard ratio (HR) 0.86, 95% confidence interval (CI) 0.76–0.98],
and among patients transported for pPCI (58.7% vs. 64.1%; HR 0.82, 95% CI 0.71–0.96). No difference in all-cause
mortality was found, but cardiac mortality was reduced by an absolute of 4.4% in favour of pPCI (18.3% vs. 22.7%;
HR 0.78, 95% CI 0.63–0.98). pPCI postponed a main event with 12.3 months in average compared to fibrinolysis
(95% CI 5.0–19.5).

...................................................................................................................................................................................................
Conclusion The benefit of pPCI over fibrinolysis was maintained at 16-year follow-up. pPCI reduced the composite endpoint

of death or rehospitalization for MI, reduced cardiac mortality, and delayed average time to a main event by ap-
proximately 1 year.
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Introduction

Early and efficient reperfusion is the main therapeutic goal in acute
treatment of ST-segment elevation myocardial infarction (STEMI).
Fibrinolysis was the mainstay in reperfusion treatment until the first
studies comparing fibrinolysis to primary percutaneous coronary
intervention (pPCI) documented that pPCI improved short-term
clinical outcome.1,2 However, these studies were rather small and
only included patients admitted to hospitals with angioplasty facilities.

The DANish Acute Myocardial Infarction 2 (DANAMI-2) trial was
the first multicentre, randomized controlled trial comparing inter-
hospital transport to pPCI vs. fibrinolysis at the admission hospital.
The study showed that a reperfusion strategy with pPCI improved
the 30-day composite endpoint of death, clinical reinfarction or
disabling stroke, when transportation could be completed within
120 min.3 This finding was confirmed in the PRAGUE-2 study.4

Based on these results, current European and American guidelines
recommend reperfusion with pPCI if time of STEMI diagnosis or first
medical contact to reperfusion (wire crossing) is within 120 min.5–7

A sustained benefit of a pPCI strategy has been documented for up
to 8 years of follow-up.8–10 Many countries still have a poor organiza-
tion of reperfusion therapy, and knowledge on very long-term out-
comes may foster implementation of the best management strategy
for STEMI patients.11 The present study reports on clinical outcomes
after 16 years of follow-up of the DANAMI-2 trial and will thereby be
the first to provide a very long-term perspective on death and cardio-
vascular events when comparing pPCI with fibrinolysis in STEMI
patients.

Methods

Study design in the DANAMI-2 trial
The DANAMI-2 trial is a national, multicentre, randomized controlled
trial that enrolled patients from December 1997 to October 2001. The
study design has been described in detail previously.3,12 In brief, the
DANAMI-2 trial randomly assigned patients with STEMI (1:1) to reperfu-
sion therapy with pPCI at an invasive centre or fibrinolytic treatment at
the admission hospital. A total of 1572 patients with STEMI were enrolled
in the trial, 443 patients from 5 invasive centres and 1129 patients from
24 referral hospitals in Denmark. A flow diagram of the patient selection
is presented in Figure 1. The study design required that patients admitted
to referral hospitals were immediately transported to an invasive centre
if randomized to pPCI.

Participants
Criteria for inclusion were age >_18 years, presence of typical ischaemic
chest discomfort symptoms >_30 min but <_12 h, and an electro-
cardiogram with cumulative ST-segment elevation >_4 mm in >_2 contigu-
ous leads. Furthermore, a transfer time <_3 h was required from
randomization until arrival at a catheterization laboratory.3,12 The main
exclusion criteria were standard contraindications to fibrinolysis, left bun-
dle branch block, myocardial infarction (MI) treated with fibrinolytic
treatment within the previous 30 days, or cardiogenic shock.3,12 The
invasive centres established a 24-h service for pPCI-procedures to join
the study.

The safety and efficacy committee called for termination when the
third interim analysis showed superiority of pPCI in the referral hospital
substudy.

Treatment
All randomized patients were treated with aspirin, and unfractionated
heparin immediately following the diagnosis.12 Patients randomized to
fibrinolysis received 15 mg bolus tissue-plasminogen-activator (alteplase)
followed by infusion of 85 mg/90 min upon arrival at the admission hos-
pital. Patients randomized to pPCI were immediately transported to an
invasive centre with angioplasty facilities. The culprit lesions were stented
unless the diameter of the vessel was <2.0 mm. Only the culprit lesions
were treated at the index angioplasty. Platelet glycoprotein IIb/IIIA-
receptor blockers were administered at the discretion of the physician.
After stent implementation, patients were treated with ticlopidine
500 mg daily for 1 month until August 2001, where the PCI-CURE study
was published.13 From August through October 2001, patients received a
loading dose of 300 mg clopidogrel followed by 75 mg daily for 1 month.

Endpoints and follow-up
The original primary endpoint was a composite endpoint consisting of all-
cause death, clinical reinfarction, or disabling stroke.3,8 Since ‘disabling
stroke’ could not be defined based on registry data alone, the main
endpoint in this 16-year follow-up study was defined as a composite of
all-cause death or rehospitalization for MI. Additional study endpoints
were all-cause death, rehospitalization for MI, cardiac death, and non-
cardiac death.

Patients were followed with visits at the randomizing hospital at
1 month and annually until 3 years after the index STEMI. A clinical
endpoint committee, blinded to treatment, adjudicated the endpoints
within the 3-year period. The predefined endpoints have previously been
described in detail.3,12 Beyond the first 3 years after index STEMI, the end-
points were obtained from validated national health registries.14,15

Linkage was performed using the 10-digit unique personal identification
number all Danish citizens receive at birth or upon immigration.

For the analysis of each outcome, follow-up was traced until the occur-
rence of an outcome event, death, emigration, or completion of 16-year
follow-up. All-cause death was obtained from the Danish Civil
Registration System.16 Cardiac death was defined according to the
Academic Research Consortium consensus guidelines and obtained from
the Danish Register of Causes of Death.15,17 Hence, cardiac death was
defined as death caused by ischaemic heart disease, sudden cardiac death,
ventricular tachycardia, other cardiac arrhythmias, heart failure, sudden
undefined death, unwitnessed, or unknown cause of death
(Supplementary material online, Table S1). All deaths with missing cause
of death or missing medical record on the death certificate were defined
as unregistered cause of death. All other deaths were considered non-
cardiac (Supplementary material online, Table S1). Data on rehospitaliza-
tion for MI were obtained from the Danish National Patient Registry.14

Rehospitalization for MI was defined as the first MI after index STEMI,
obtained as a primary or secondary discharge diagnosis during an acute
hospital admission. This event detection algorithm has been validated and
was found to have positive predictive values between 89% and 100% and
a negative predictive value >99% for detection of MI beyond 3 years after
index PCI.18 Mechanical revascularization was defined as the first PCI or
coronary artery bypass graft (CABG) operation from last clinical 3-year
follow-up (Supplementary material online, Table S2).

Statistical design and analysis
Data were analysed according to the intention-to-treat principle.
Analyses were performed for the total study population and the referral
and invasive hospital group separately, as prespecified in the original trial
protocol.3 Kaplan–Meier curves were constructed for the composite
endpoint and all-cause death. The 16-year cumulative incidence propor-
tions were calculated for each endpoint. Competing risk analysis was

2 P.G. Thrane et al.
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..used to estimate the 16-year cumulative incidence proportions of reho-
spitalization for MI, cardiac death, and non-cardiac death. A landmark ana-
lysis of mechanical revascularization was performed for patients alive
after clinical 3-year follow-up. A competing risk model was used to estimate
cumulative incidence proportions and hazard ratio (HR) from year 3 to 16.
To estimate the difference in risk of the composite endpoint and all-cause
death, the log-rank test and Cox proportional HRs were calculated using
the fibrinolysis group as reference. To account for competing risks in
cause-specific mortality and rehospitalization for MI, the Fine and Gray pro-
portional subhazard model was used to estimate cumulative event curves
and HRs.19 The proportionality assumption was assessed by log–log plots.

To provide an alternative and intuitive measurement of the time to
first event a restricted mean survival or event time method was used.20

The difference in restricted mean is equivalent to the difference in area
under the survival curves. Differences in average time to the first event
were estimated for the composite endpoint, death, and rehospitalization
for MI at 16-year follow-up.20 Finally, subgroup analyses were performed
according to predefined baseline characteristics, but with additional age
groups to examine a potential effect of younger or older age. P-values
<0.05 were considered significant. All statistical analyses were performed
using Stata/MP version 15.0 (StataCorp, College Station, TX, USA).

Ethical considerations
The DANAMI-2 trial was approved by the National Ethics committee of
Denmark and complies with the declaration of Helsinki. All patients pro-
vided written informed consent before inclusion. The current study was
approved by the Danish Data Protection Agency (J No 1-16-02-194-18).
There are no further ethical approvals required for registry-based studies
according to Danish law.

Results

Baseline characteristics and follow-up
Baseline characteristics did not differ between patients randomized
to pPCI and fibrinolysis.3 All events were traced until 16 years after

randomization. During follow-up, five patients emigrated and were
censored on the date of emigration; hence, vital status was known for
99.7% of the study population (Figure 1). Cause of death was missing
for 18 patients (2.2% of 799 deaths).

Study endpoints
The 16-year cumulative incidence proportions are shown in Table 1
and cumulative event curves are presented in Take home figure. The
composite endpoint was reached in 60.0% of patients, and 50.8% of
patients died during follow-up.

pPCI patients had a lower rate of the composite endpoint com-
pared to patients treated with fibrinolysis with an absolute difference
of 3.6% [pPCI 58.7% vs. fibrinolysis 62.3%; HR 0.86, 95% confidence
interval (CI) 0.76–0.98]. This reduction was primarily caused by a
lower rate of rehospitalization for MI in patients treated with pPCI
(pPCI 19.0% vs. fibrinolysis 24.5%; HR 0.75, 95% CI 0.60–0.93). No
significant difference was found in all-cause mortality between the
treatment groups (pPCI 50.5% vs. fibrinolysis 51.3%; HR 0.95, 95% CI
0.83–1.09). However, pPCI was associated with a reduced risk of car-
diac death compared to fibrinolysis with an absolute difference of
4.4% (pPCI 18.3% vs. fibrinolysis 22.7%; HR 0.78, 95% CI 0.63–0.98),
while non-cardiac death was 2.5% higher in the pPCI group (pPCI
30.5% vs. fibrinolysis 28.0%; HR 1.11, 95% CI 0.92–1.33). In a sensitiv-
ity analysis, we reclassified missing cause of death as either cardiac or
non-cardiac death. Either reclassification was robust. The landmark
analysis from 3 to 16 years showed that mechanical revascularization
rates were 21.0% (n = 151) in the fibrinolysis group and 18.3%
(n = 135) in the pPCI group (HR 0.86, 0.68–1.08).

The results of the subgroup analyses of the referral and invasive
hospital align with the findings in the overall cohort. In the referral
hospital substudy, pPCI treatment was associated with a reduction in
composite endpoint (HR 0.82, 95% CI 0.71–0.96), while the compos-
ite endpoint in the prematurely terminated invasive hospital substudy

Randomized at Randomized at
referral hospitalserral hospit

n = 1129

pPCIpPCI
n = 223n 223

(220 performed)

FibrinolysisFibrinolysis
n = 220n 220

(218 received) 

pPCIpPCI
n = 567n 567

(557 performed)

FibrinolysisFibrinolysis
n = 562n 562

(557 received) 

Assessed for eligibilityssed for eligi
(n = 4278)

Randomized at Randomized at
invasive hospitalsasive hospi

n = 443

Included Included
(n = 1572)  

Excluded d (n = 2706)
-

xcludedd (nn = 2706)Ex
- Not meeting inclusion criteria (n = 1153) 
-

Not meeting inclusion criteria (nN
- Refused to participate (n = 505) 
-
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Followw-w-up Followww pupu
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EmigratetedEm
(n 

attedmigra
nn = 0)
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Figure 1 Flow diagram presenting the patient flow in the DANAMI-2 trial and follow-up. Information on excluded patients is described in detail in
a previous publication.7
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did not reach statistical significance (HR 0.97, 95% CI 0.76–1.24).
However, point estimates of rehospitalization for MI and cardiac
death in both subgroups favoured pPCI. Figure 2 illustrates the HRs of
the composite endpoint in a number of prespecified subgroups
according to baseline characteristics.

The average time from randomization to first main endpoint
(death or rehospitalization for MI) was 10.6 years for pPCI and
9.5 years for fibrinolysis, leading to a pPCI-related average postpone-
ment of main event of 12.3 months (95% CI 5.0–19.5) after 16 years
of follow-up. The average postponement of rehospitalization for MI
in 16 years was 11.5 month (95% CI 4.8–18.3) with pPCI treatment
compared to fibrinolysis (13.7 vs. 12.8 years). The average survival
after index STEMI was 11.2 years with fibrinolysis and 11.6 years
with pPCI, with a difference in mean survival time of 4.9 months
(95% CI –1.8 to 11.6) at 16 years of follow-up.

Discussion

This study reports the 16-year outcomes of the DANAMI-2 trial,
which was the first to document that transfer for pPCI was super-
ior to on-site fibrinolysis. The current study represents
the longest follow-up comparing pPCI vs. fibrinolysis in STEMI

patients. With a median age of 63 years in each treatment group at
baseline, a 16-year follow-up study provides an extensive cardio-
vascular perspective of pPCI vs. fibrinolysis in STEMI patients.
We found that the superiority of pPCI on the composite endpoint
of death or rehospitalization for MI was sustained, both in the total
cohort and in patients transported from a referral hospital to a
pPCI-capable tertiary hospital. Moreover, the study is the first to
document a significant reduction of cardiac mortality compared to
fibrinolysis. The average time to first event of the composite end-
point was 10.6 years with pPCI, with an average postponement
of 12.3 months of either death or rehospitalization for MI with
pPCI as compared to fibrinolysis.

Composite endpoint
Here, we report a sustained lower rate of the composite endpoint of
death or rehospitalization for MI in patients treated with pPCI com-
pared to fibrinolysis. After 16 years the absolute difference in com-
posite endpoint in the total DANAMI-2 population was 3.6%.
Compared to the trend found in previous studies reporting up to
8 years of follow-up,3,4,8–10 the difference in composite endpoint
tended to level out over time. We found that the curves of the
composite event converge after 12–13 years (Take home figure). This
convergence might be explained by a diluted effect of the initial ran-
domization over time, especially with regards to all-cause mortality
as many patients in this age group die from non-cardiac causes such
as cancer.21

The maintained difference in the composite endpoint was primar-
ily driven by a 5.5% higher rate of rehospitalization for MI in patients
treated with fibrinolysis compared to pPCI. This finding is concordant
with shorter-term follow-up studies.3,8–10

We previously reported that 96% of patients randomized at
referral hospitals arrived at the catheterization laboratory within
120 min.3 This delay is reported to be even lower in more recent tri-
als.22 Moreover, our previous results showed that interhospital
transportation was associated with a median treatment delay of
55 min.9 The present study shows that pPCI treatment remains
associated with lower rates of the composite endpoint, even in
patients transported from the referral hospital to the nearest invasive
centre.

Very long-term follow-up of landmark studies are important to
support the practice-changing benefits of implementation of STEMI
centres with 24/7 interventional facilities for immediate pPCI. While
hitherto not reported in STEMI patients, follow-up studies of major
randomized trials in non-STEMI patients have reported conflicting
results on very long-term outcomes following an early invasive strat-
egy vs. a non-/selective invasive strategy.23,24 A 15-year follow-up of
the FRISC-II trial reported a lasting postponement of death or next
MI by an average of 18 months in patients treated with an invasive
strategy compared to a non-invasive strategy in non-STEMI
patients.23 In contrast, the 10-year outcomes of the ICTUS trial
showed no benefit of an early invasive strategy in reducing death or
spontaneous MI in non-STEMI patients.24 In concordance with the
FRISC-II trial, we found that an invasive strategy for STEMI patients
provides a lasting postponement of the composite endpoint over
16 years, with an average postponement of 12.3 months with pPCI
treatment compared to fibrinolysis.

.................................................................................................

Table 1 Number of events, cumulative incidence pro-
portions (%), and hazard ratios in patients randomized
to pPCI compared to fibrinolysis at 16-year follow-up

pPCI Fibrinolysis HR (95% CI)

Overall cohort

n 790 782

Composite endpoint 463 (58.7) 487 (62.3) 0.86 (0.76–0.98)

Rehospitalization for MI 151 (19.0) 190 (24.5) 0.75 (0.60–0.93)

All-cause death 398 (50.5) 401 (51.3) 0.95 (0.83–1.09)

Cardiac death 144 (18.3) 178 (22.7) 0.78 (0.63–0.98)

Non-cardiac death 242 (30.5) 217 (28.0) 1.11 (0.92–1.33)

Referral hospitals

n 567 562

Composite endpoint 332 (58.7) 360 (64.1) 0.82 (0.71–0.96)

Rehospitalization for MI 115 (20.2) 142 (25.4) 0.77 (0.60–0.98)

All-cause death 285 (50.5) 294 (52.3) 0.91 (0.77–1.07)

Cardiac death 110 (19.4) 135 (24.3) 0.79 (0.61–1.01)

Non-cardiac death 167 (29.2) 157 (28.2) 1.04 (0.84–1.30)

Invasive centres

n 223 220

Composite endpoint 131 (58.7) 127 (57.7) 0.97 (0.76–1.24)

Rehospitalization for MI 36 (15.9) 48 (22.1) 0.69 (0.45–1.07)

All-cause death 113 (50.7) 107 (48.6) 1.08 (0.83–1.40)

Cardiac death 34 (15.3) 43 (19.4) 0.77 (0.49–1.21)

Non-cardiac death 75 (33.7) 60 (27.1) 1.30 (0.93–1.82)

The composite endpoint includes all-cause death and rehospitalization for MI.
Cumulative incidence proportions and hazard ratios are based on a competing risk
model for the endpoints: rehospitalization for MI, cardiac-, and non-cardiac death.
CI, confidence interval; HR, hazard ratio; pPCI, primary percutaneous coronary
intervention.

4 P.G. Thrane et al.
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..Mortality
Previous randomized trials have shown numerically lower rates of
short-term mortality with pPCI treatment compared to fibrinolysis.
However, neither of the individual studies showed a significant
mortality difference, nor were they powered to this purpose.1–3

Meta-analyses of randomized trials have reported a 30-day absolute
mortality reduction of 2–3% in favour of pPCI.25,26 The previous
8-year follow-up of the DANAMI-2 trial reported a significant abso-
lute difference in all-cause mortality in the referral hospital subgroup
of 6.6% and point estimates favouring pPCI in the total DANAMI-2
cohort.9

In the current study, no difference in all-cause mortality between
the treatment groups could be demonstrated after 16 years. While
mortality curves diverged within the first 10 years, the curves started
moving towards each other through the last 6 years. However, we
found an absolute difference in cardiac mortality of 4.4% in patients
treated with pPCI compared to fibrinolysis. The HRs in both sub-
group analyses supported this finding, and the cumulative event
curve show a consistent divergence during the follow-up period
(Take home figure). It seems likely that this effect is caused by the
increased rate of rehospitalization for MI in patients treated with

fibrinolysis compared to patients treated with pPCI. This finding
provides evidence of a long-term benefit of pPCI treatment, even
after 16 years.

Limitations
Several important diagnostic and therapeutic improvements have
been implemented since the enrolment of patients in the DANAMI-2
trial in the years from 1997 to 2001. These include improvements
in the prehospital diagnosis and triage,27,28 important developments
in pharmacological treatment including longer treatment with
the newer potent platelet inhibitors ticagrelor or prasugrel29,
and also advances in stent technology with the current use of newer-
generation drug-eluting stents and better implantation techniques.

Fibrinolysis has evolved too. In the DANAMI-2 trial, patients were
treated according to 1997–2001 standards. Consequently, patients
with failed fibrinolytic treatment often were conservatively treated.
Some patients with failed fibrinolysis were treated with repeated fi-
brinolysis (n = 26) while only a few underwent rescue PCI (n = 15).3

We have previously reported that mechanical revascularization with-
in the first 3 years was considerably more common in the fibrinolysis
group.8 Within these first 3 years, PCI was performed in 16% of the

Take home figure Cumulative event curves of 16-year outcomes in the DANAMI-2 study. The composite endpoint includes all-cause death
and rehospitalization for MI. Fib., fibrinolysis; pPCI, primary percutaneous coronary intervention.
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..patients after index pPCI compared to 34% after fibrinolysis
(P = 0.001) while CABG was performed in 9% vs. 12%.8 This differ-
ence was most pronounced within the first 6 months.8 In our present
landmark analysis from 3 to 16 years we report a small, but insignifi-
cant, additional increase in mechanical revascularization in the fibrin-
olysis group.

In 2013, the STREAM trial provided evidence that when pPCI can-
not be achieved within 1 h after first medical contact, a pharmacoin-
vasive strategy with fibrinolytic treatment and subsequent pPCI if
needed provides an alternative to a pPCI strategy, although bleedings
were increased in the pharmacoinvasive group.22 Further support to
this approach arises from 5-year results of the French FAST-MI regis-
try.30 Thus, it is very likely that a facilitated pharmacoinvasive ap-
proach with coronary angiography and, if relevant, revascularization
early after fibrinolysis might provide a superior strategy as compared
to the conservative fibrinolysis therapy in DANAMI-2, in particular
with regard to the risk of rehospitalization for MI. In this context, one
must keep in mind that the Danish geography and infrastructure is
ideal for fast transfers for pPCI. In many other countries, a

pharmacoinvasive approach will be the option of choice when trans-
fer to pPCI cannot be reached within a 120 min timeframe.22,30

Finally, we used a combination of clinical follow-up and follow-up
by national health registries. To assure high accuracy in the registry-
based event detection from 3 to 16 years, we used validated algo-
rithms and definitions.17,18

Conclusion

The superiority of pPCI over fibrinolysis was maintained at 16-year
follow-up. Patients treated with fibrinolysis have a sustained increased
rate of rehospitalization for MI and an increased long-term risk of
cardiac death compared to patients treated with pPCI. This conclusion
supports the current international guidelines which state that pPCI
should be offered if time of STEMI diagnosis or first medical contact
to reperfusion (wire crossing) is within 120 min,5–7 and reinforce that
a pPCI strategy with fast access to pPCI-capable hospitals should be
implemented in countries or regions where this strategy is possible.

Figure 2 Forest plot illustrating subgroup analyses of primary percutaneous coronary intervention vs. fibrinolysis according to baseline characteris-
tics in the DANAMI-2 trial. AMI, acute myocardial infarction; pPCI, primary percutaneous coronary intervention.
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Supplementary material

Supplementary material is available at European Heart Journal online.
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Byrne RA, Collet J-P, Falk V, Head SJ, Jüni P, Kastrati A, Koller A, Kristensen SD,
Niebauer J, Richter DJ, Seferovi�c PM, Sibbing D, Stefanini GG, Windecker S,
Yadav R, Zembala MO; ESC Scientific Document Group. 2018 ESC/EACTS
Guidelines on myocardial revascularization. Eur Heart J 2019;40:87–165.

7. O’Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung MK, de Lemos JA,
Ettinger SM, Fang JC, Fesmire FM, Franklin BA, Granger CB, Krumholz HM,
Linderbaum JA, Morrow DA, Newby LK, Ornato JP, Ou N, Radford MJ, Tamis-
Holland JE, Tommaso CL, Tracy CM, Woo YJ, Zhao DX, Anderson JL, Jacobs
AK, Halperin JL, Albert NM, Brindis RG, Creager MA, DeMets D, Guyton RA,
Hochman JS, Kovacs RJ, Kushner FG, Ohman EM, Stevenson WG, Yancy CW.
2013 ACCF/AHA guideline for the management of ST-elevation myocardial in-
farction: a report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines. Circulation 2013;127:
e362–e425.

8. Busk M, Maeng M, Rasmussen K, Kelbaek H, Thayssen P, Abildgaard U, Vigholt E,
Mortensen LS, Thuesen L, Kristensen SD, Nielsen TT, Andersen HR; DANAMI-2
Investigators. The Danish multicentre randomized study of fibrinolytic therapy
vs. primary angioplasty in acute myocardial infarction (the DANAMI-2 trial): out-
come after 3 years follow-up. Eur Heart J 2008;29:1259–1266.

9. Nielsen PH, Maeng M, Busk M, Mortensen LS, Kristensen SD, Nielsen TT,
Andersen HR; DANAMI-2 Investigators. Primary angioplasty versus fibrinolysis in
acute myocardial infarction: long-term follow-up in the Danish acute myocardial
infarction 2 trial. Circulation 2010;121:1484–1491.

10. Widimsky P, Bilkova D, Penicka M, Novak M, Lanikova M, Porizka V, Groch L,
Zelizko M, Budesinsky T, Aschermann M. Long-term outcomes of patients with
acute myocardial infarction presenting to hospitals without catheterization la-
boratory and randomized to immediate thrombolysis or interhospital transport
for primary percutaneous coronary intervention. Five years’ follow-up of the
PRAGUE-2 Trial. Eur Heart J 2007;28:679–684.

11. Kristensen SD, Laut KG, Fajadet J, Kaifoszova Z, Kala P, Di Mario C, Wijns W,
Clemmensen P, Agladze V, Antoniades L, Alhabib KF, De Boer M-J, Claeys MJ,
Deleanu D, Dudek D, Erglis A, Gilard M, Goktekin O, Guagliumi G, Gudnason T,
Hansen KW, Huber K, James S, Janota T, Jennings S, Kajander O, Kanakakis J,
Karamfiloff KK, Kedev S, Kornowski R, Ludman PF, Merkely B, Milicic D, Najafov
R, Nicolini FA, No M, Ostojic M, Pereira H, Radovanovic D, Sabate M, Sobhy M,
Sokolov M, Studencan M, Terzic I, Wahler S, Widimsky P; European Association
for Percutaneous Cardiovascular Interventions. Reperfusion therapy for ST ele-
vation acute myocardial infarction 2010/2011: current status in 37 ESC countries.
Eur Heart J 2014;35:1957–1970.

12. Andersen HR, Nielsen TT, Vesterlund T, Grande P, Abildgaard U, Thayssen P,
Pedersen F, Mortensen LS. Danish multicenter randomized study on fibrinolytic
therapy versus acute coronary angioplasty in acute myocardial infarction: ration-
ale and design of the DANish trial in Acute Myocardial Infarction-2 (DANAMI-
2). Am Heart J 2003;146:234–241.

13. Mehta SR, Yusuf S, Peters RJ, Bertrand ME, Lewis BS, Natarajan MK, Malmberg K,
Rupprecht H, Zhao F, Chrolavicius S, Copland I, Fox KA. Effects of pretreatment
with clopidogrel and aspirin followed by long-term therapy in patients under-
going percutaneous coronary intervention: the PCI-CURE study. Lancet 2001;
358:527–533.

14. Schmidt M, Schmidt SA, Sandegaard JL, Ehrenstein V, Pedersen L, Sorensen HT.
The Danish National Patient Registry: a review of content, data quality, and re-
search potential. Clin Epidemiol 2015;7:449–490.

15. Helweg-Larsen K. The Danish Register of Causes of Death. Scand J Public Health
2011;39(7 Suppl):26–29.

16. Schmidt M, Pedersen L, Sorensen HT. The Danish Civil Registration System as a
tool in epidemiology. Eur J Epidemiol 2014;29:541–549.

17. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van Es GA, Steg PG,
Morel MA, Mauri L, Vranckx P, McFadden E, Lansky A, Hamon M, Krucoff MW,
Serruys PW. Clinical end points in coronary stent trials: a case for standardized
definitions. Circulation 2007;115:2344–2351.

18. Egholm G, Madsen M, Thim T, Schmidt M, Christiansen EH, Botker HE, Maeng
M. Evaluation of algorithms for registry-based detection of acute myocardial in-
farction following percutaneous coronary intervention. Clin Epidemiol 2016;8:
415–423.

19. Fine JP, Gray RA. A proportional hazards model for the subdistribution of a com-
peting risk. J Am Stat Assoc 1999;94:496–509.

20. Royston P, Parmar MK. Restricted mean survival time: an alternative to the haz-
ard ratio for the design and analysis of randomized trials with a time-to-event
outcome. BMC Med Res Methodol 2013;13:152.

21. Busk M, Maeng M, Kristensen SD, Thuesen L, Krusell LR, Mortensen LS,
Steinmetz ER, Nielsen TT, Andersen HR. Timing, causes, and predictors of death
after three years’ follow-up in the Danish Multicenter Randomized Study of
Fibrinolysis versus Primary Angioplasty in Acute Myocardial Infarction
(DANAMI-2) trial. Am J Cardiol 2009;104:210–215.

22. Armstrong PW, Gershlick AH, Goldstein P, Wilcox R, Danays T, Lambert Y,
Sulimov V, Rosell Ortiz F, Ostojic M, Welsh RC, Carvalho AC, Nanas J, Arntz H-
R, Halvorsen S, Huber K, Grajek S, Fresco C, Bluhmki E, Regelin A,
Vandenberghe K, Bogaerts K, Van de Werf F; STREAM Investigative Team.
Fibrinolysis or primary PCI in ST-segment elevation myocardial infarction. N Engl
J Med 2013;368:1379–1387.

23. Wallentin L, Lindhagen L, Arnstrom E, Husted S, Janzon M, Johnsen SP, Kontny
F, Kempf T, Levin LA, Lindahl B, Stridsberg M, Stahle E, Venge P, Wollert KC,
Swahn E, Lagerqvist B. Early invasive versus non-invasive treatment in
patients with non-ST-elevation acute coronary syndrome (FRISC-II): 15 year
follow-up of a prospective, randomised, multicentre study. Lancet 2016;388:
1903–1911.

24. Hoedemaker NPG, Damman P, Woudstra P, Hirsch A, Windhausen F, Tijssen
JGP, de Winter RJ; ICTUS Investigators. Early invasive versus selective strategy
for non-ST-segment elevation acute coronary syndrome: the ICTUS trial. J Am
Coll Cardiol 2017;69:1883–1893.

16-year follow-up of the DANAMI-2 trial 7
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehz595/5554441 by guest on 03 Septem
ber 2019

https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehz595#supplementary-data


..

..

..

..

..

..

..

..

..

..

..

..

..

..25. Keeley EC, Boura JA, Grines CL. Primary angioplasty versus intravenous
thrombolytic therapy for acute myocardial infarction: a quantitative review of 23
randomised trials. Lancet 2003;361:13–20.

26. Boersma E. Does time matter? A pooled analysis of randomized clinical trials
comparing primary percutaneous coronary intervention and in-hospital fibrinoly-
sis in acute myocardial infarction patients. Eur Heart J 2006;27:779–788.

27. Terkelsen CJ, Sorensen JT, Maeng M, Jensen LO, Tilsted HH, Trautner S, Vach
W, Johnsen SP, Thuesen L, Lassen JF. System delay and mortality among patients
with STEMI treated with primary percutaneous coronary intervention. JAMA
2010;304:763–771.

28. Sorensen JT, Terkelsen CJ, Norgaard BL, Trautner S, Hansen TM, Botker HE,
Lassen JF, Andersen HR. Urban and rural implementation of pre-hospital

diagnosis and direct referral for primary percutaneous coronary intervention in
patients with acute ST-elevation myocardial infarction. Eur Heart J 2011;32:430–436.

29. Bonaca MP, Bhatt DL, Cohen M, Steg PG, Storey RF, Jensen EC, Magnani G,
Bansilal S, Fish MP, Im K, Bengtsson O, Oude Ophuis T, Budaj A, Theroux P,
Ruda M, Hamm C, Goto S, Spinar J, Nicolau JC, Kiss RG, Murphy SA, Wiviott
SD, Held P, Braunwald E, Sabatine MS. Long-term use of ticagrelor in patients
with prior myocardial infarction. N Engl J Med 2015;372:1791–1800.

30. Danchin N, Puymirat E, Steg PG, Goldstein P, Schiele F, Belle L, Cottin Y, Fajadet
J, Khalife K, Coste P, Ferrieres J, Simon T. Five-year survival in patients with ST-
segment-elevation myocardial infarction according to modalities of reperfusion
therapy: the French Registry on Acute ST-Elevation and Non-ST-Elevation
Myocardial Infarction (FAST-MI) 2005 Cohort. Circulation 2014;129:1629–1636.

8 P.G. Thrane et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/eurheartj/advance-article-abstract/doi/10.1093/eurheartj/ehz595/5554441 by guest on 03 Septem
ber 2019


	ehz595-TF1
	ehz595-TF2
	ehz595-TF3

