
Editorial

The patient with acute myocardial infarction who does not
receive reperfusion treatment

Acute myocardial infarction is still the most common cause of
death in most western industrialised countries. Thrombolysis
as well as primary angioplasty have been proven to be eVec-
tive treatments for acute myocardial infarction, resulting in a
significant reduction in mortality.1–6 Based on the findings of
large randomised trials, the current guidelines of the Ameri-
can College of Cardiology and the American Heart
Association7 therefore recommend the use of thrombolytic
treatment in patients with acute myocardial infarction who
present to the hospital within 12 hours of symptom onset,
regardless of age and sex. For patients with contraindications
to thrombolytic treatment or who are at increased risk of
bleeding, primary angioplasty is recommended.

Despite these evident beneficial eVects of early reperfusion
treatment and the strong recommendations for its use,
prospective observational studies have shown that only a
minority of patients with acute myocardial infarction receive
any reperfusion treatment.8 9 Rogers and colleagues9 reported
a reperfusion rate of 35.1% among 240 989 consecutive
patients with acute myocardial infarction in the national reg-
istry of myocardial infarction in the USA; this is substantially
lower than the 51–62% of patients with acute myocardial inf-
arction who it is deemed should be eligible for thrombolysis.10

Consequently the hospital mortality was more than twice as
high in the patient group without reperfusion as compared to
that with reperfusion treatment (13.1% v 5.9%, p < 0.01).
Using a decision analysis model, Fendrick and associates11

showed that more than 10 000 deaths annually are attribut-
able to the underutilisation of thrombolytic treatment for
acute myocardial infarction in the USA.

Large German prospective observational registries of
acute myocardial infarction documented higher reper-
fusion rates: the 60 minutes myocardial infarction project,12

involving 14 980 patients enrolled consecutively between
1992 and 1994, observed a reperfusion rate of 53%; and
the myocardial infarction registry (MIR),13 with 14 598
patients enrolled consecutively between 1996 and 1998,
showed a reperfusion rate of 46.1%. But there still remain
patients eligible for thrombolysis who do not receive reper-
fusion treatment.

Reasons for underuse of reperfusion treatment
Barron and associates8 identified 84 663 of 272 651 (31%)
consecutive patients with acute myocardial infarction as
eligible for reperfusion treatment. Out of this subgroup of
eligible patients 24% did not receive any reperfusion treat-
ment; the hospital mortality was 14.8% versus 5.7% for
patients who received reperfusion treatment. After adjust-
ing for diVerences in demographic and clinical characteris-
tics, significant determinants for not receiving reperfusion
treatment were left bundle branch block (odds ratio (OR)
0.22), the lack of chest pain on admission (OR 0.22), age
older than 75 years (OR 0.40), and female sex (OR 0.88).

Out of 21 092 consecutive patients with acute myocar-
dial infarction enrolled in MIR and MITRA (maximal
individual therapy of acute myocardial infarction registry)
in Germany, 10 166 (48%) did not receive any reperfusion

treatment; 6109 (29%) were not eligible for thrombolysis,
while 4057 (19%) had no obvious contraindications
(unwarranted non-reperfusion).14 The main reason for the
failed eligibility for thrombolysis was a prehospital delay
longer than 12 hours between the onset of symptoms and
the hospital admission in 86% of these patients; only 14%
had contraindications against thrombolysis.

The patients with unwarranted non-reperfusion were
older (mean age 72 v 64 years, p < 0.001), more often
female (40% v 28%, p < 0.001), and had a higher
incidence of diabetes (29% v 18%, p < 0.001) and hyper-
tension (44% v 36%, p < 0.001). After correction for
demographic and clinical diVerences, the determinants for
not applying reperfusion treatment were a non-diagnostic
ECG on admission, age older than 70 years, a prehospital
delay longer than four hours but still within 12 hours, heart
failure on admission, and previous resuscitation (fig 1). In
addition, logistic parameters such as size and specialisation
of the hospital and the time of admission (oYce hours v
non-oYce hours) seem to influence the decision for
instituting reperfusion treatment for acute myocardial inf-
arction. Hospitals with more than 500 beds and hospitals
with cardiology departments were more likely to apply
reperfusion treatment (OR 1.21, 95% confidence interval
(CI) 1.03 to 1.41; OR 1.31, 95% CI 1.12 to 1.53, respec-
tively). Patients presenting during non-oYce hours (after
5.00 pm and during weekends) were less likely to receive
acute reperfusion treatment (OR 0.67, 95% CI 0.57 to
0.78). The consequences of the unwarranted non-
reperfusion were an increased hospital mortality (OR 1.54,
95% CI 1.35 to 1.77) as well as an increased long term
mortality (1.5 years, OR 2.40, 95% CI 1.74 to 3.31).

How to improve reperfusion treatment
SHORTENING OF PREHOSPITAL DELAY

The majority of patients with acute myocardial infarction,
who do not receive reperfusion treatment, are not eligible
for thrombolysis because of late arrival in the hospital. This
prehospital delay could be shortened by mass media cam-
paigns to educate the public about the symptoms of acute
myocardial infarction, advising patients to call for medical
help if they suVer from angina for more than 20 minutes.

Figure 1 Determinants of unwarranted non-reperfusion. Multivariate
analysis correcting for demographic and clinical diVerences. OR, odds ratio
± 95% confidence interval; PHD, prehospital delay. Figures in graph are
odds ratios.
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NON-DIAGNOSTIC INITIAL ECG

In the case of an initial non-diagnostic ECG for acute myo-
cardial infarction on admission in those patients with typi-
cal symptoms, short term controls are recommended,
initially every 30 minutes, to decrease the number of missed
diagnoses and to guarantee early reperfusion treatment.

INCREASE OF REPERFUSION FREQUENCY IN PATIENTS WITH

PRE-HOSPITAL DELAYS OF 4–12 HOURS

Observational studies have shown that those patients who
arrive at the hospital between 4–12 hours after symptom
onset are less likely to receive reperfusion treatment.
Although the evidence suggests that the benefit from
thrombolysis in this time window is not as good as when
administered in the first hours after symptom onset, there
still is some benefit to be gained. However, those patients at
greater risk from possible complications of reperfusion
treatment, such as the elderly, diabetics, and hypertensives,
are more likely to have treatment withheld during this time
period. The registry data of consecutive patients provide
important information on these patients as they are under-
represented in clinical trials. Zahn and colleagues15 found a
significantly decreased hospital mortality for patients with
pre-hospital delays longer than six hours treated with
angioplasty as compared to thrombolysis. Based on these
data, angioplasty should be the reperfusion treatment of
first choice, especially in patients with longer pre-hospital
delays. If angioplasty is not available, the treating physician
should be aware of the reduced—but still beneficial—
eVects of thrombolysis administered up to 12 hours after
symptom onset, and consider thrombolytic treatment in
this patient group. If there are contraindications to throm-
bolytic treatment, angioplasty should be considered even if
the patient has to be transferred to another hospital.

AGE > 75 YEARS

The registries of consecutive patients with acute myocardial
infarction identified age over 75 years as a major independ-
ent determinant for withholding thrombolytic treatment.8 14

In a retrospective cohort study of thrombolytic treatment in
7864 patients with myocardial infarction who were older
than 75 years, Thiemann and colleagues16 found that the use
of thrombolytic agents was associated with a survival disad-
vantage and an adjusted hazard ratio of 1.38 (95% CI 1.12
to 1.71) in patients 76–86 years old. These new data diVer
from those from randomised trials of thrombolysis,1 which
showed a non-significant trend toward an absolute benefit of
thrombolysis in patients older than 75 years, and postulates
for the first time that thrombolysis may even do more harm
than good in these patients. These new results further
weaken the evidence of benefit of thrombolysis for acute
myocardial infarction in elderly patients. As these new results
are derived from clinical practice data from one large
prospective registry with consecutive patients, other regis-
tries should be analysed with respect to this specific and
clinically important question. The analysis of data from the
German registries MITRA and MIR shows that thromboly-
sis for acute myocardial infarction in patients older than 75
years was neither beneficial nor harmful to the overall
subgroup of patients with respect to hospital mortality (OR
0.95, 95% CI 0.81 to 1.12), but showed a clear beneficial
eVect on long term outcome with a significant reduction of
18 months mortality for those patients discharged alive (OR
0.58, 95% CI 0.39 to 0.88).17

This raises the question of how to treat this patient
subgroup. Hospital mortality in patients with acute myocar-
dial infarction is increasing with age. If thrombolysis does
not improve hospital mortality, how can we improve fatality
rates in the elderly? The meta-analysis of randomised trials
of primary angioplasty versus thrombolytic treatment by
Weaver and colleagues18 showed that angioplasty has proven

to result in a 34% risk reduction for death. The pooled out-
come data of PAMI (primary angioplasty in myocardial inf-
arction), ZWOLLE, and Mayo Clinic randomised trials of
primary angioplasty versus thrombolytic treatment of acute
myocardial infarction19 showed similar eVects with a reduc-
tion in mortality which was greatest for patients older than
70 years. In addition, Weaver and colleagues18 showed that
angioplasty resulted in a far greater safety profile with a
reduction of intracerebral haemorrhage from 1.1% to 0.1%
(p < 0.001). Therefore, if available, primary angioplasty
nowadays clearly appears to be the preferable reperfusion
treatment because of the lower complication rate. In patients
older than 75 years for whom angioplasty is not available,
based on the results of the randomised trials, thrombolysis
should still be recommended after careful weighing of
expected benefit versus possible complications—large inf-
arction size versus high bleeding risk.

LOGISTIC IMPROVEMENTS

Although meta-analysis of randomised trials of primary
angioplasty versus thrombolytic treatment18 19 should have
put to rest the controversy over the relative eYcacy of
mechanical versus pharmacologic reperfusion treatment,
and whether primary angioplasty is clearly superior to
thrombolysis especially in subsets of patients, it indicates
that patients with acute myocardial infarction should
always be sent to specialised centres with the facilities and
expertise to perform primary angioplasty. For large
German cities such as Munich it is estimated that about
500 additional lives could be saved every year by adopting
such a policy. This strategy ideally would require a close
network of specialised centres and 24 hour services for pri-
mary angioplasty, which seems unrealistic in light of the
increasing costs of the national health systems. As a
compromise, at least high risk patients, such as those in
cardiogenic shock, the elderly or patients with longer pre-
hospital delays, should be brought to hospitals with the
necessary facilities for undertaking primary angioplasty.

Despite the overwhelming data showing the beneficial
eVects of reperfusion treatment for patients with acute
myocardial infarction, there still exists a clear underutilisa-
tion of such treatment in daily clinical practice. By improv-
ing adherence to the existing guidelines for the treatment of
acute myocardial infarction, and also by increasing access
to specialised centres, we might be able to decrease further
hospital and long term mortality.
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IMAGES IN CARDIOLOGY

Eosinophilic aortitis and valvitis requiring aortic
valve replacement

A 54 year old man presented with a six month
history of worsening breathlessness. He had
been diagnosed with reversible airflow obstruc-
tion at the age of 43 years and a raised periph-
eral blood eosinophil count of 0.7 × 109/l had
been detected. This rose as high as 2.1 × 109/l
eight years later, associated with transitory
bi-apical shadowing on chest x ray. He was
treated with oral steroid throughout this time.
In January 1995 his dyspnoea worsened
significantly. Transthoracic echocardiography
(TTE) revealed a dilated left ventricle and mild
to moderate aortic regurgitation. Three
months later repeat TTE showed further left
ventricular dilatation and severe aortic incom-
petence.

The patient proceeded to homograft aortic
valve replacement. Macroscopic appearance of
the aortic valve showed thickening and fibrosis

with retraction of individual leaflets, but no
commissural fusion (below left). Histology of
the aortic media showed diVuse, chronic
inflammatory cell infiltrates of plasma cells and
lymphocytes mixed with eosinophils. The aor-
tic valve leaflets (below right) showed dense,
chronic inflammation with eosinophils mixed
between the lymphocytes and plasma cells
(arrowed).

This is a unique case of an eosinophilic aor-
titis and valvitis presenting with aortic regurgi-
tation. The longstanding airways disease,
peripheral blood eosinophilia, and transitory
pulmonary infiltrates point to Churg-Strauss
syndrome, but there was no evidence of necro-
tising vasculitis on biopsy. This case highlights
the importance of fully investigating new exac-
erbations of breathlessness in patients with
longstanding pulmonary disease and the
importance of histological sampling of aortic
and valvar tissue in cases of aortic regurgita-
tion.
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