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Background—Treatment with lytics or primary percutaneous coronary interventions (PCI) reduces the mortality rate of
patients with ST-elevation myocardial infarction (STEMI) presenting within 12 hours. Patients presenting >12 hours
are generally considered to be ineligible for reperfusion therapy, and there are currently no specific treatment
recommendations for this subgroup.

Methods—All patients with STEMI <24 hours were included in the Treatment with Enoxaparin and Tirofiban in Acute
Myocardial Infarction (TETAMI) randomized trial or registry. Those patients who were ineligible for acute reperfusion,
had no cardiogenic shock, and were not planned for revascularization within 48 hours were randomized to 1 of 4
antithrombotic regimens involving enoxaparin or unfractionated heparin (UFH), in combination with tirofiban or
placebo for 2 to 8 days. A concurrent registry tracked STEMI patients coming in within <12 hours, and who underwent
reperfusion. Thisregistry also tracked the remaining STEMI patients who neither received reperfusion nor were enrolled
in the TETAMI randomized trial. The demographics and clinical outcomes of al three groups (received reperfusion
therapy, too late for reperfusion and enrolled in the randomized trial, neither received reperfusion therapy nor were
enrolled in the randomized trial) were prospectively tracked.

Results and Conclusion—There were 2,737 patients who presented with STEMI or a new left branch bundle block (LBBB),
of which 1,654 (60%) presented =12 hours. There were 1,196 (72%) of 1,654 patients who received reperfusion therapy.
There were 458 (28%) of the 1,654 patients deemed “ineligible” for reperfusion, mostly because of acontraindication to lytics
or for being “too old.” In contrast, 1,083 (40%) of 2,737 patients presented >12 hours. Apart from 34 of these patients who
had a stuttering infarction and were referred for reperfusion, the remaining patients did not receive reperfusion therapy.

Registry patients who received reperfusion therapy, compared with TETAMI randomized patients (all of whom received
antithrombotic therapy) and registry patients who did not receive reperfusion, were younger (61 years versus 63 years and 67
years), were more likely to be mae (78% versus 73% and 63%), and had persistent ST-segment elevation as opposed to
LBBB or Q waves. Registry patients who received reperfusion therapy had better clinical outcomes, even after adjusting for
admission Killip class, compared with TETAMI randomized patients and registry patients who did not receive reperfusion
therapy. TETAMI randomized patients had better outcomes than registry patients who did not receive reperfusion therapy.

The mgjor obstacle to expanding the delivery of reperfusion therapy to patientswith STEMI isthe large fraction of patients
who present too late for reperfusion therapy. Examination of prospectively gathered dataon STEMI patientswho areineligible
for reperfusion may help optimize their treatment. (Circulation. 2003;108[suppl I11]:111-14-111-21.)
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he demonstration of the benefit of early reperfusion with cardia infarction (MI) has extended the benefit of early
fibrinolytic agents was a major advance leading to a reperfusion to include some patients ineligible for
reduction in morbidity and mortality in patients with acute thrombolysis.4-6 Despite the increasing use of primary PCI,
STEMI.1-3 The development of primary PCI for acute myo- the proportion of eligible patients undergoing early reperfu-
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sion with either fibrinolytic agents or primary PCl remained
constant, at about 70%, from 1994 through 1999,” with
roughly 30% of patients receiving neither reperfusion thera-
py.2 Furthermore, in Global Registry of Acute Coronary
Events (GRACE), 21% of patients with STEMI or LBBB
were ineligible for reperfusion because of contraindications
or presentation >12 hours from symptom onset.8

The optimal therapy for the patient who does not receive
reperfusion therapy remains to be defined. The most recent
practice guidelines from the American College of Cardiology
(ACC)/American Heart Association (AHA) recommend rou-
tine use of aspirin in al patients with acute coronary
syndromes (ACS) without contraindications>2° but only
suggest that it may be helpful to use subcutaneous UFH or
low-molecular-weight heparin (LMWH) (eg, enoxaparin) in
all patients not treated with thrombolytic therapy who do not
have a contraindication to heparin.2 In practice, a combined
antithrombotic strategy including both aspirin and heparin is
widely used in the treatment of acute STEMI.

The TETAMI randomized trial and registry were estab-
lished to get a better understanding of the characteristics and
outcomes of STEMI patients who are deemed ineligible for
standard reperfusion.’© The TETAMI randomized trial iden-
tified a nonsignificant trend favoring enoxaparin over UFH,
with and without tirofiban, in STEMI patients who were not
eligible for reperfusion therapy.’* The am of the TETAMI
registry was to concurrently enroll and track the patients
admitted to the same institutions who met criteria for, but did
indeed receive, reperfusion, as well as those who neither
received reperfusion nor were enrolled in the randomized
trial. The objective of the TETAMI registry was to prospec-
tively characterize the patient population that does not receive
reperfusion with regard to risk factors and outcomes, relative
to the patients who came in on time and received reperfusion
therapy. Here, we describe the baseline characteristics and
30-day outcomes of patients who did not receive reperfusion
therapy enrolled in the TETAMI registry and randomized
trial compared with their counterparts who did receive reper-
fusion therapy.

Methods

TETAMI was an international, multicenter trial conducted in 91
centersin 14 countries from July 1999 to July 2002. The randomized
trial was a parallel-group, double-blind, double-dummy trial with a
2% 2 factorial design.’011 Centers were instructed to concurrently
enroll into the registry all patients with acute STEMI or new LBBB
who received indicated reperfusion therapy, as well as those who
neither received reperfusion nor were included in the TETAMI
randomized trial. All patients, whether they did or did not receive
reperfusion therapy, were prospectively followed for 30-day outcomes
(Figure 1).

Patient Selection

All patients =18 years of age with suspected acute STEMI consid-
ered eligible or ineligible for thrombolysis or primary PCI according
to the published ACC/AHA and European Society for Cardiology
(ESC) guidelines, were eligible for enrollment (Figure 1).22 Patients
were required to have ischemic symptoms of =30 minutes duration
within the previous 24 hours, accompanied by sustained ST-segment
elevation of >0.2mV in at least two precordia leads or of >0.1 mV
in limb leads, or a new LBBB or new Q waves plus elevated levels
of creatine kinase-MB, creatine kinase, or serum troponin. Killip
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Figure 1. Among the 458 patients who presented within 12
hours of symptom onset and who were not offered reperfusion,
reasons for nonreperfusion included absence of residual
ST-segment elevation and contraindications to fibrinolysis.

class IV patients were excluded from the TETAMI randomized trial
and registry based on the presumption that these patients would be
referred for urgent invasive catheterization. Patients who presented
within 12 hours and were eligible for thrombolysis or direct PCI,
according to the published ACC/AHA and ESC guidelines,*2 were
offered reperfusion, unless the physician thought that the infarct was
completed. For example, a patient could present 9 hours after onset
of chest pain, but if the pain was completely resolved and Q waves
had aready appeared on the electrocardiogram (ECG), this patient
might be considered to have “completed” his infarct and would be a
candidate for the TETAMI randomized trial or, if he refused, the
registry. All patients presenting within 6 hours of symptom onset
were offered reperfusion unless they had a major contraindication.
Major exclusion criteria for the TETAMI randomized tria and
registry were cardiogenic shock, planned revascularization within 48
hours, contraindications to any of the study drugs, thrombocytope-
nia, current treatment with an anticoagulant or glycoprotein (GP)
I1b/I11areceptor antagonist, renal insufficiency, and lack of informed
consent.

Randomization and Treatment

Patients who were eligible and enrolled into the TETAMI random-
ized trial were randomly assigned to receive UFH or enoxaparin, and
tirofiban or placebo, in a 22 factorial design.11t All patients also
received aspirin at an initial minimum dose of 160 mg, followed by
at least 30 days at 100 to 325 mg/d. Patients who presented within 12
hours with STEMI and who received reperfusion therapy were
enrolled in the TETAMI registry as “registry received reperfusion,”
and their clinical characteristics recorded and their 30-day outcomes
tracked. Patients who presented within 12 hours with STEMI and
who were ineligible for reperfusion, as well as those who presented
beyond 12 hours and were ineligible for reperfusion, were candidates
for the TETAMI randomized trial and offered enrollment (Figure 1).
If a patient with these characteristics refused enrollment into the
TETAMI randomized trial, they were automatically entered into the
TETAMI registry as “registry did not receive reperfusion,” and their
clinical characteristics recorded and their 30-day outcomes tracked.

Endpoints

The primary efficacy endpoint was the occurrence of the composite
of all-cause death, myocardial reinfarction, and recurrent angina at
30 days. Secondary efficacy endpoints were the composite of death
and reinfarction, the incidence of each component of the primary
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Baseline characteristics of patients in the TETAMI randomized trial and registry, by reperfusion status

Registry patients who
received reperfusion

Randomized trial patients
who did not receive

Registry patients who
did not receive

Characteristic (n=1,230) reperfusion (n=1,224) reperfusion (n=283)
Median age (years) 61 63 66
Male 78.0% 72.4% 64.7%
Killip class | 83.4% 85.8% 75.2%
Killip class Il 14.6% 13.2% 18.6%
Killip class Il 2.0% 1.0% 6.2%
Median time from symptom onset 2.5 17.2 7.0
to admission (hours)

ST-segment elevation 96.6% 86.8% 74.8%
LBBB 1.0% 3.5% 6.2%
Median blood pressure (mm Hg) 132/80 130/78 130/80
Median heart rate 76 75 75

endpoint, and the incidence of invasive cardiac procedures. Recur-
rent infarction was determined on the basis of symptoms, ECG
changes, and serum cardiac markers using predefined criteria.10.11
Recurrent angina was defined as either one episode of angina at rest
of at least 20 minutes' duration or two episodes of at least 10
minutes duration occurring within 24 hours, accompanied by new
ST-segment changes, or angina associated with invasive cardiac
procedures, or rehospitalization for unstable angina. All efficacy
endpoints and major hemorrhagic events were adjudicated by an
independent committee blinded to treatment allocation.

Statistical Methods

Statistical analyses were performed using the Statistical Analysis
System (SAS) software package. The incidence of the composite
triple endpoint at 30 days was compared among groups (registry
patients who received reperfusion, randomized tria patients who did
not receive reperfusion, and registry patients who did not receive
reperfusion) using a chi-squared test. “ Time-to-first-event” analyses
were performed using the Kaplan-Meier method, and the log-rank
test was used to compare groups. Odds ratios and 95% confidence
intervals were also calculated for the main comparisons. All tests
were performed at a 5% alpha level. In the TETAMI randomized
trial, the primary efficacy analyses were performed on the intention-
to-treat population, which included &l patients randomized to treat-
ment irrespective of whether they received study medication. The
incidence of the composite triple endpoint at 30 days was compared
between treatment groups (enoxaparin versus UFH; tirofiban versus
placebo) using a chi-squared test after checking that there was no
interaction between enoxaparin/lUFH and tirofiban/placebo.

Results

Patients and Baseline Characteristics

A total of 2,737 patients were enrolled in the TETAMI
registry and randomized trial (Figure 1, Table). Of the 2,737
patients, 1,654 (60%) presented =12 hours, and of the 1,654,
1,196 (72%) received reperfusion therapy. Lytics were used
in 71% of patients, primary PCl was used in 25%, and a
combination of alytic and PCl was used in 4%. Of the 1,654
patients presenting =12 hours, 458 (28%) were deemed
“ineligible” to receive reperfusion therapy, mostly because of
a contraindication to lytics (eg, previous stroke), or for being
“too old.” In contrast, of the 2,737 patients, 1,083 (40%)
presented >12 hours. Except for 34 patients with a stuttering
infarction who were referred for reperfusion, the remaining
patients did not receive reperfusion therapy. Of the 1,682

total patients who did not receive reperfusion therapy, 1,224
were enrolled in the TETAMI randomized trial and received
one of four antithrombotic regimens. The remaining 283
patients received neither reperfusion nor, for one reason or
another, were entered into the randomized trial; 59% of these
patients presented within 12 hours of symptom onset.

The majority of patients enrolled in TETAMI were not
offered thrombolytic therapy because they presented >12
hours after onset of symptoms (Figure 2A, B). Fewer than 5%
of patients were considered to be ineligible for thrombolytic
therapy because of contraindications. Late arrival was aso a
major reason for not performing PCI, athough for approxi-
mately two-thirds of patients in the TETAMI randomized
trial, direct PCl was not considered because there was no
catheterization laboratory available.

Selected baseline characteristics of patients in the three
groups are shown in the Table. Patients who received reper-
fusion therapy, compared with TETAMI randomized patients
(@l of whom received antithrombotic therapy) and registry
patients who did not receive reperfusion therapy, were
younger (61 years versus 63 years and 67 years), more likely
to be male (78% versus 73% and 63%), and had persistent
ST-segment elevation as opposed to LBBB or Q waves.
Almost al reperfused patients had ST-segment elevation at
baseline, and <20% had new Q waves. New Q waves were
found in 70% of patients enrolled in the TETAMI random-
ized trial, and a slightly greater proportion of this group did
not exhibit ST-segment elevation. Of the patients who did not
receive reperfusion therapy, those who were not enrolled in
the randomized trial were older and more likely to be female.
In this group, a larger number of patients were in Killip
classes Il or 11, relative to what was observed in either the
TETAMI randomized group or in patients who received
reperfusion therapy.

Outcomes

The incidence of the primary endpoint in the TETAMI tridl,
the composite of death, myocardia reinfarction, or recurrent
angina, was lowest in the registry patients who received
reperfusion therapy and highest in registry patients who did
not receive reperfusion therapy (Figure 3). A similar trend
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was seen for the composite of death or myocardial reinfarc-
tion. Patients enrolled in the TETAMI randomized trial were
more likely to undergo late revascularization procedures than
registry patients. Registry patients who did not receive
reperfusion therapy had the lowest rates of revascularization.
The time to death for the three groups is depicted in Figure 4.
Overdl mortality at 30 days was very low in patients who
received early reperfusion, and highest in patients who did
not receive reperfusion therapy and who were not enrolled in
the randomized trial. Within Killip class | and I1, the registry
patients who received reperfusion therapy had consistently
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Figure 3. Clinical event rates at 30 days, by reperfusion status.

Other

lower mortality rates, compared with TETAMI randomized
patients, and registry patients who did not receive reperfusion
therapy. TETAMI randomized patients had better outcomes
than registry patients who did not receive reperfusion therapy.
Regardless of treatment group, Killip class Il patients had
significantly higher mortality rates.

Discussion

Rationale

Early treatment with lytics or primary PCl reduces the
mortality rate of STEMI patients.22 However, a significant
fraction of STEMI patients do not receive reperfusion ther-
apy, for various reasons. French et a. found that only 56.3%
of patients with a discharge diagnosis of acute MI, in New
Zedland, presented within 12 hours of symptom onset and
were eligible for reperfusion.2 Eighty percent of those that
were eligible received reperfusion therapy. In the National
Registry of Myocardia Infarction (NRMI)? and GRACE?
registries roughly 60% to 70% of al STEMI patients received
immediate reperfusion therapy. The results of the prospective
TETAMI registry are consistent with these observations:
1,146 (45%) of TETAMI patients received early reperfusion
therapy. TETAMI, in addition to testing more aggressive
antithrombotic regimens in patients ineligible for reperfu-
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Percent of patients with death

Figure 4. Time to death at 30 days by
reperfusion status.
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sion,2 provided an opportunity to compare the baseline
characteristics and outcomes of STEMI patients who did and
did not receive early reperfusion.

Patient Characteristics
Patients in the TETAMI registry who received reperfusion
were more likely to be male and tended to be younger than
patients who did not receive reperfusion therapy. This is
consistent with previous observations that female313-15 and
elderly patients®16-18 gre less likely to receive reperfusion.
Less frequent use of reperfusion therapies in female and
elderly patients can be partly explained by a greater tendency
for these patients to have atypical symptoms® and present
late.’2 They also are more likely to present with coexisting
conditions which might be viewed as relative contraindica-
tions.20 Data from STEMI patients in GRACE indicated that
multiple factors were associated with lack of reperfusion,
including age >75 years, female sex, and presentation with-
out residual chest pain, athough in this study, female sex was
no longer an independent predictor of lack of reperfusion
after multivariate logistic regression analysis.g Patients >75
years were underrepresented in clinical trials of thrombolytic
agents, and the benefit of pharmacological reperfusion in this
population is less certain than for younger patients.2:-23 The
Fibrinolytic Therapy Trialists (FTT) performed a meta-anal-
ysis of the large randomized trials of these agents and
concluded that thrombolysis was of net benefit in this
subgroup of patients, although the magnitude of the benefit
was diminished relative to that observed in younger patients
and was not statistically significant.2* White relooked at the
FTT andysis, including only elderly patients with ST-
segment elevation within 12 hours of symptom onset, and
demonstrated a highly significant benefit.2s

The use of PCI, particularly in patients who are ineligi-
ble for thrombolysis because of increased risk of stroke
like the elderly, could extend the benefits of early reper-
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— = Tetami, did not receive reperfusion

fusion to greater numbers of patients.4-6 In a study of 500
consecutive, unselected patients with acute MI, Juliard et
al. found that <3% of patients were ineligible for both
thrombolysis and emergency percutaneous transluminal
coronary angioplasty.26 Comparison of angioplasty versus
thrombolytics in elderly, reperfusion-eligible patients has
indicated that primary PCI may be beneficial.228 How-
ever, availability of catheterization facilities continues to
be a limiting factor—in TETAMI, lack of PCI capability
was a contributing reason for not offering reperfusion
therapy in 65% of patients.

L ate Presentation

The majority of patients in the TETAMI randomized trial
did not receive reperfusion because, in the opinion of the
treating physician, they presented too late to be considered
for either thrombolysis (84%) or primary PCI (70%). Less
than 5% of patients were considered ineligible for
thrombolysis because of contraindications, suggesting that
in TETAMI, the disproportionate representation of older,
female patients among patients who did not receive reper-
fusion therapy was not primarily because of a higher rate
of contraindications, but is more likely explained by an
increased likelihood of delayed presentation.’> In the
group that received neither reperfusion nor TETAMI
treatment, 59% presented within 12 hours of symptom
onset, necessitating additional explanations for lack of
reperfusion in many of these patients.

There has been conflicting evidence regarding the impact
of delayed opening of the infarct-related artery. The basis for
considering late reperfusion depends less on the construct of
reducing infarct size, but rather on the possibility that late
reperfusion may improve healing of the myocardium and
thereby reduce adverse remodeling.2® The FTT overview
found a nonsignificant trend toward mortality reduction in
patients treated between 12 and 24 hours after symptom
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onset, although the estimated magnitude of the benefit, if any,
was small. Specific clinical trials of late thrombolytic therapy
with streptokinase3° or ateplase3! found no significant effect
of these agents on inhospital or 35-day mortality, respec-
tively, athough there may have been inadequate power to
definitely exclude a benefit in these trials. Late reperfusion
using PCl may be able to salvage chronically ischemic, or
hibernating, myocardium.32 Some studies of late angioplasty
have reported positive outcomes.3324 In contrast, Y ousef et al.

B ..

Registry, did not receive
reperfusion (n=18)

randomized 66 symptom-free patients with persistent occlu-
sion to angioplasty or medical therapy approximately 1
month after MI in arigorously controlled, prospective trial .3
They found that late angioplasty was associated with im-
proved quality of life and increased exercise tolerance,
athough left ventricular remodeling was worse in the group
receiving late intervention.?®> The National Institutes of
Health-sponsored Occluded Artery Tria (OAT), which is
substantially larger than previous trials, is underway looking
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at the same question. Current guidelines for primary PCI in
acute M1 patients do not recommend intervention >12 hours
after symptom onset unless there is evidence of ongoing
myocardial ischemia.12

Outcomes
Patients with acute M1 who do not receive reperfusion are a
heterogeneous group, including some of the highest-risk
patients.3 We found that patients in the TETAMI registry
who received early reperfusion had lower clinical event rates
a 30 days, compared with patients who did not receive
reperfusion therapy. In particular, 30-day mortality was only
4.4% in patients who received reperfusion therapy, compared
with 12% in non-TETAMI patients who did not receive
reperfusion therapy. Mortality in the TETAMI randomized
study group wasintermediate. The trend to better outcomesin
registry patients who received reperfusion therapy persisted
when outcomes were stratified by Killip class| or I1. Patients
in Killip class 111 tended to have worse outcomes, regardiess
of treatment group. It has previously been observed that the
presence of congestive heart failure on admission is a
predictor of poor outcome in patients with Ml, yet ironically,
patients with heart failure are less likely to receive
reperfusion.36:37

The incidence of the triple endpoint in the combined
TETAMI arms was 19%. Thisis considerably lower than the
25.5% incidence at 43 days observed in the Q-wave MI
patients treated with enoxaparin in the Efficacy and Safety of
Subcutaneous Enoxaparin in Non-Q-Wave Coronary Events
(ESSENCE) and Thrombolysis in Myocardia Infarction
(TIMI) 11B trials.3®

Lessons Learned and Outlook

TETAMI highlights the fact that a large fraction of patients
with STEMI (40%) present too late for reperfusion therapy by
current criteria. These late-presenting patients are often older
and female with significant comorbidities. The use of
thrombolytics in the elderly in actual practice may not be
optimal. While efforts to motivate the public to seek help
earlier remain warranted, the experience to date has been
disappointing. Despite a massive 18-month education inter-
vention program, the Rapid Early Action for Coronary
Treatment (REACT) investigators were unable to shorten the
time from onset of symptoms to hospital arrival in their
community.3® Other educational campaigns to reduce the
delay to presentation have not been very effective either.40
The overall picture points to the need for further studies to
identify the optimal treatment of patients with STEMI who
are ineligible for reperfusion, particularly those who present
more than 12 hours after symptom onset.

Limitations

Some patients with STEMI may not have been enrolled in
either the TETAMI registry or the randomized trial. There-
fore, we cannot precisely estimate the percentage of al acute
MI patients who received reperfusion based on our data.

STEERING COMMITTEE.
M. Cohen, USA (study chairman); G. Gensini, Italy; E. Gurfinkel,
Argentina; F. Maritz, South Africa; K. Huber, Austria; M.

Krzeminzka-Pakula, Poland; A. Timerman, Brazil; N. Danchin,
France; H. White, New Zealand; K.A.A. Fox, UK.

DATA SAFETY MONITORING BOARD.
A. Leizorovicz (chair); J. Chesebro; M. Flather; M. Kern.

CLINICAL EVENTS COMMITTEE.
J. Ambrose; N. Kleiman; J. Zidar.

Acknowledgments

Role of funding source

Aventis Pharma supported the design, conduct, and reporting of this
study, in consultation with the Steering Committee. We thank Susan
Slatylak and Frederique Bigonzi for their support in developing and
conducting this tria in its early phase.

References

1. The Task Force on the Management of Acute Myocardia Infarction of
the European Society of Cardiology. Acute myocardia infarction: Pre-
hospital and in-hospital management. Eur Heart J. 1996;17:43-63.

2. Ryan TJ, Antman EM, Brooks NH, et a. 1999 update: ACC/AHA
guidelines for the management of patients with acute myocardial
infarction. A report of the American College of Cardiology/American
Heart Association Task Force on Practice Guidelines (Committee on
Management of Acute Myocardial Infarction). J Am Coll Cardiol. 1999;
34:890-911.

3. Furman MI, Dauerman HL, Goldberg RJ, et a. Twenty-two year (1975 to
1997) trends in the incidence, in-hospital and long-term case fatality rates
from initial Q-wave and non-Q-wave myocardial infarction: A multi-
hospital, community-wide perspective. J Am Coll Cardiol. 2001;37:
1571-1580.

4. Weaver WD, Simes RJ, Betriu A, et al. Comparison of primary coronary
angioplasty and intravenous thrombolytic therapy for acute myocardial
infarction: A quantitative review. JAMA. 1997;278:2093-2098.

5. Keeley EC, BouraJA, Grines CL. Primary angioplasty versusintravenous
thrombolytic therapy for acute myocardial infarction: A quantitative
review of 23 randomised trials. Lancet. 2003;361:13-17.

6. Aversano T, Aversano LT, Passamani E, et a., for the Atlantic Cardio-
vascular Patient Outcomes Research Team (C-PORT). Thrombolytic
therapy vs primary percutaneous coronary intervention for myocardial
infarction in patients presenting to hospitals without on-site cardiac
surgery: A randomized controlled trial. JAMA. 2003;287:1943-1951.

7. Rogers WJ, Canto JG, Lambrew CT, et a. Temporal trends in the
treatment of over 1.5 million patients with myocardial infarction in the
US from 1990 through 1999: The Nationa Registry of Myocardial
Infarction 1, 2 and 3. J Am Coll Cardiol. 2000;36:2056—2063.

8. Eagle KA, Goodman SG, Avezum A, et a. Practice variation and missed
opportunities for reperfusion in ST-segment-elevation myocardial
infarction: Findings from the Global Registry of Acute Coronary Events
(GRACE). Lancet. 2002;359:373-377.

9. I1SIS-2 (Second International Study of Infarct Survival) Collaborative
Group. Randomised trial of intravenous streptokinase, oral aspirin, both,
or neither among 17,187 cases of suspected acute myocardial infarction:
1SIS-2. Lancet. 1988;2:349-360.

10. Cohen M, Maritz F, Gensini GF, et al. The TETAMI tria: The safety and
efficacy of subcutaneous enoxaparin versus intravenous unfractionated
heparin and of tirofiban versus placebo in the treatment of acute myo-
cardial infarction for patients not thrombolyzed: Methods and design. J
Thromb Thrombolysis. 2000;10:241-246.

11. Cohen M, Gensini GF, Maritz F, et a. The safety and efficacy of
subcutaneous enoxaparin versus intravenous unfractionated heparin and
tirofiban versus placebo in the treatment of acute ST-segment elevation
myocardia infarction patients ineligible for reperfusion (TETAMI): A
randomized trial. J Am Coll Cardiol. 2003;42:(in press, October 15).

12. French JK, Williams BF, Hart HH, et al. Prospective evaluation of
eligibility for thrombolytic therapy in acute myocardial infarction. BMJ.
1996;312:1637-1641.

13. Vaccarino V, Parsons L, Every NR, Barron HV, Krumholz HM.
Sex-based differences in early mortality after myocardia infarction.
N Engl J Med. 1999;341:217-225.

14. Macintyre K, Stewart S, Capewell S, et al. Gender and survival: A
population-based study of 201,114 men and women following a first
acute myocardia infarction. J Am Coll Cardiol. 2001;38:729—735.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Cohen et al.

Cohen M, Gensini GF, Maritz F, et a. Underuse of reperfusion therapy in
female patients: Insights from the TETAMI study and registry (The safety
and efficacy of subcutaneous enoxaparin versus intravenous unfrac-
tionated heparin and of tirofiban versus placebo in the treatment of acute
myocardial infarction for patients not thrombolyzed) [abstract]. J Am Coll
Cardiol. 2003;41(suppl A):358A.

Mehta RH, Rathore SS, Radford MJ, et al. Acute myocardial infarction in
the elderly: Differences by age. J Am Coll Cardiol. 2001;38:736—741.
Krumholz HM, Murillo JE, Chen J, et a. Thrombolytic therapy for
eligible elderly patients with acute myocardial infarction. JAMA. 1997;
277:1683-1688.

Berton G, Cordiano R, Palmieri R, et a. Clinical features associated with
pre-hospital time delay in acute myocardial infarction. Ital Heart J.
2001;2:766—771.

Goldberg RJ, O’Donnell C, Yarzebski J, et a. Sex differences in
symptom presentation associated with acute myocardial infarction: A
population-based perspective. Am Heart J. 1998;136:189-195.

Steg PG, Goldberg RJ, Gore JM, et a. Baseline characteristics, man-
agement practices, and in-hospital outcomes of patients hospitalized with
acute coronary syndromes in the Global Registry of Acute Coronary
Events (GRACE). Am J Cardiol. 2002;90:358-363.

Ayanian JZ, Braunwald E. Thrombolytic therapy for patients with myo-
cardia infarction who are older than 75 years. Do the risks outweigh the
benefits? Circulation. 2000;101:2224-2226.

Thiemann DR, Coresh J, Schulman SP, et a. Lack of benefit for intra-
venous thrombolysis in patients with myocardial infarction who are older
than 75 years. Circulation. 2000;101:2239-2246.

Soumerai SB, McLaughlin TJ, Ross-Degnan D, et a. Effectiveness of
thrombolytic therapy for acute myocardial infarction in the elderly: Cause
for concern in the old-old. Arch Intern Med. 2002;162:561-568.
Fibrinolytic Therapy Trialists (FTT) Collaborative Group. Indications
for fibrinolytic therapy in suspected acute myocardial infarction: Collab-
orative overview of early mortality and major morbidity results from all
randomised trials of more than 1,000 patients. Lancet. 1994;343:311-322.
White HD. Thrombolytic therapy in the elderly. Lancet. 2000;356:
2028-2030.

Juliard M, Himbert D, Golmard JL, et al. Can we provide reperfusion
therapy to all unselected patients admitted with acute myocardial
infarction? J Am Coll Cardiol. 1997;30:157-164.

Berger AK, Schulman KA, Gersh BJ, et al. Primary coronary angioplasty
vs thrombolysis for the management of acute myocardial infarction in
elderly patients. JAMA. 1999;282:341-348.

de Boer MJ, Ottervanger JP, van't Hof AW, et al. Reperfusion therapy in
elderly patients with acute myocardia infarction: A randomized com-

29.

30.

31

32.

33.

35.

36.

37.

39.

Results of the TETAMI Registry 11-21

parison of primary angioplasty and thrombolytic therapy. J Am Coll
Cardiol. 2002;39:1723-1728.

Fortin DF, Cadliff RM. Long-term survival from acute myocardial
infarction: Salutary effect of an open coronary vessel. Am J Med. 1990;
88:9N—-15N.

EMERAS (Estudio Multicentrico Estreptoquinasa Republicas de America
del Sur) Collaborative Group. Randomised tria of late thrombolysis in
patients with suspected acute myocardial infarction. Lancet. 1993;342:
767-772.

The LATE Study Group. Late Assessment of Thrombolytic Efficacy
(LATE) study with ateplase 624 hours after onset of acute myocardial
infarction. Lancet. 1993;342:759—766.

Cohen M, Charney R, Hershman R, et al. Reversal of chronic ischemic
myocardia dysfunction after translumina coronary angioplasty. J Am
Coll Cardiol. 1988;12:1193-1198.

Horie H, Takahashi M, Minai K, et al. Long-term beneficial effect of late
reperfusion for acute anterior myocardial infarction with percutaneous
transluminal coronary angioplasty. Circulation. 1998;98:2377-2382.

. Pfisterer ME, Buser P, Osswald S, et a. Time dependence of left ven-

tricular recovery after delayed recandization of an occluded infarct-
related coronary artery: Findings of a pilot study. J Am Coll Cardiol.
1998;32:97-102.

Yousef ZR, Redwood SR, Bucknall CA, et al. Late intervention after
anterior myocardia infarction: Effects on left ventricular size, function,
quality of life, and exercise tolerance: Results of the Open Artery Trial
(TOAT study). J Am Coll Cardiol. 2002;40:869—876.

Peterson ED, Parsons LS, Pollack CV, et a. Variation in AMI care
quality across 1,085 US hospitals and its association with hospital mor-
tality rates [abstract]. Circulation. 2002;106:(suppl 11):11-722.

Wu AH, Parsons L, Every NR, et al. Hospital outcomes in patients
presenting with congestive heart failure complicating acute myocardial
infarction. A report from the Second National Registry of Myocardial
Infarction (NRMI-2). J Am Coll Cardiol. 2002;40:1389-1394.

. Cohen M, Antman EM, Gurfinkel E, et a. Impact of enoxaparin low

molecular weight heparin in patients with Q-wave myocardial infarction.
Am J Cardiol. 2000;86:553-556.

Luepker RV, Raczynski JM, Osganian S, et a. Effect of a community
intervention on patient delay and emergency medical service use in acute
coronary heart disease: The Rapid Early Action for Coronary Treatment
(REACT) trial. JAMA. 2000;284:60—67.

. Blohm MB, Hartford M, Karlson BW, et al. An evaluation of the results

of media and educational campaigns designed to shorten the time taken
by patients with acute myocardial infarction to decide to go to hospital.
Heart. 1996;76:430—434.



