Hellenic J Cardiol 2010; 51: 486-491

Original Research
Do We Reperfuse Those in Most Need? Clinical
Characteristics of ST-Elevation Myocardial
Infarction Patients Receiving Reperfusion
Therapy in the Countrywide Registry HELIOS
Athanasios Pipilis1, George Andrikopoulos2, John Lekakis3, Alexandros Gotsis4,
Konstantinos Oikonomou5, Konstantina Toli6, Christos Kyrpizidis7,
Stylianos Lambropoulos8, Leandros Stefanatos9, Georgios Goumas10,
George Kochiadakis11, Nikolaos Koutsogiannis12, Antonios Kassimatis13,
Ioannis Kogias14, Athanasios Kartalis15, Vasilios Kostopoulos16,
John Goudevenos17, on behalf of the HELIOS group
1

Hygeia Hospital, Athens, 2Henry Dynant and Evangelismos Hospitals, Athens, 3University of Athens Attiko
Hospital, 4Komotini Hospital, 5Edessa Hospital, 6Chalkida Hospital, 7IKA Panagia Hospital, Thessaloniki, 8Kozani
Hospital, 9Sotiria Hospital, Athens, 10Euroclinic, Athens, 11Herakleio University Hospital, Crete, 12University
of Patra Hospital, 13Zakynthos Hospital, 14Karditsa Hospital, 15Chios Hospital, 16Nikaia Hospital, Piraeus,
17
University of Ioannina Hospital, Greece

Key words: Acute
myocardial
infarction, primary
PCI, fibrinolysis,
registry.

Manuscript received:
March 7, 2010;
Accepted:
May 28, 2010.

Address:
Athanasios Pipilis
1st Cardiac dept,
HYGEIA Hospital
4, Er. Stavrou St.
151 23 Maroussi
Athens, Greece
e-mail: a.pipilis@hygeia.gr

Introduction: We analysed the clinical profile of patients with an ST-elevation myocardial infarction (STEMI)
who arrived in hospital within 12 hrs from pain onset and either received reperfusion therapy (PCI or fibrinolytic therapy) or remained without reperfusion.
Methods: The Hellenic Infarction Observation Study (HELIOS) was a countrywide registry of acute myocardial infarction, conducted during 2005-2006. The registry enrolled 1840 patients with myocardial infarction
from 31 hospitals, with a proportional representation of all types of hospitals and all geographical areas.
Results: Of 870 patients with STEMI who were admitted within 12 hrs from pain onset, Group A received no
reperfusion (n=289, 33.2%), group B underwent primary PCI (n=84, 9.7%) and group C received fibrinolysis (n=497, 57.1%). In groups A, B and C, respectively, mean age was 73 ± 13, 61 ± 12 and 62 ± 13
years (p<0.001). The prevalence of female sex was 33%, 14%, 18%, of diabetes 40%, 23%, 21%, of prior
MI 23%, 10%, 11% and of Killip class 2-4 at admission 32%, 11%, 13%, respectively (all p<0.001). In a
multivariate analysis, advanced Killip class, age, diabetes and pain to admission time >3 hrs were all independent variables related to no reperfusion therapy.
Conclusion: Reperfusion therapies are applied to relatively lower-risk patients. If a survival advantage is to
be expected at the national level, more high-risk patients, such as the elderly, women, diabetics, and mainly
those with advanced Killip class, should be considered for reperfusion strategies.

C

urrent guidelines for the management of patients with ST-segment elevation myocardial infarction (STEMI) who present within 12
hours from pain onset emphasise the importance of timely reperfusion, either with
primary percutaneous coronary intervention (PPCI) or with fibrinolytic therapy.1,2
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In the collaborative meta-analysis of trials
comparing fibrinolytic therapy with control treatment, it was evident that the absolute risk reduction in mortality with reperfusion (lives saved per patients treated) was larger in high-risk patients, such
as those with anterior infarcts or left bundle branch block, those aged 65-75 years,
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those with low blood pressure or tachycardia, or those
with diabetes.3 Similarly, in trials comparing PPCI
with fibrinolysis, the greatest benefit from mechanical
reperfusion was evident for patients considered to be
at high risk.4,5 It is, therefore, obvious that, in order
to achieve the best outcome of patients with STEMI,
we should aim to reduce the number of patients receiving no reperfusion and at the same time perform
more PPCI in the higher-risk subset.
The Hellenic Infarction Observation Study (HELIOS) is a registry of patients with acute myocardial
infarction, representing all types of hospitals and all
geographical regions of the country.6 Therefore, it offers an opportunity to assess the clinical profile of patients with STEMI who undergo PPCI, receive fibrinolytic therapy, or remain without reperfusion. These
data would be important for the organisation of national strategies of reperfusion in STEMI.7
Methods
The HELIOS registry was organised by the Working
Group of Epidemiology of the Hellenic Cardiological
Society and ended recruitment in January 2006. Its
methodology and main results have been published
in detail.6 In brief, we identified 31 hospitals with or
without invasive facilities (proportional representation) from all geographical regions of the country. To
obtain a representative cohort of patients that would
accurately reflect the situation in the whole country,
each hospital contributed relatively to the population of its region, taking into consideration seasonal
changes between urban and rural areas. Patients enrolled had a discharge diagnosis of acute myocardial
infarction (MI) as defined by the ESC/AHA in 2003.8
We recorded demographic baseline characteristics,
previous cardiac history with medical treatment before admission, time delays from pain onset to admission and to treatment, serial electrocardiograms,
troponin, any treatment in hospital, important clinical events and mortality in hospital, and vital status at
30 days and 6 months. In order to ensure consistency
among the participating centres, the definitions of all
variables were clearly stated in the Clinical Record
Form (CRF) booklet so that the investigators could
easily refer to them.
The registry included 1840 patients who were admitted to 31 Greek hospitals from January 2005 to
January 2006. In this report we have included 870 patients with STEMI who presented in hospital within
12 hours from pain onset, with an ECG that fulfilled

the criteria for considering reperfusion therapy, as
reviewed centrally. Of these patients 289 remained
without reperfusion (33.2%, group A), 84 underwent
PPCI (9.7%, group B) and 497 received fibrinolytic
therapy (57.1%, group C).
Statistical analysis
Data are expressed as mean ± standard deviation for
continuous variables and as percentages for categorical ones. The chi-square test for categorical variables
and Student’s t-test (ANOVA) for continuous variables were employed to compare the baseline characteristics of the groups of interest. Logistic multivariate regression analysis was employed to explore the
variables related to no reperfusion therapy. All tests
were considered to be significant at a 0.05 level of
statistical significance. Statistical analyses were performed using the SPSS statistical software (version
15, SPSS, Chicago, IL, USA).
Results
The baseline characteristics of the three groups are
shown in Table 1. Reperfused patients were younger,
predominantly male, without diabetes or prior MI,
and in Killip class I. Of the 299 patients who were admitted to an invasive hospital, the prevalence in the
not-reperfused, the PPCI and the lysis patients (i.e. in
groups A, B and C, respectively) were: for advanced
Killip class 35%, 10% and 18% (p=0.001); for female
gender 40%, 14% and 21% (p<0.001); and for prior
MI 19%, 11% and 17% (p=0.294).
In a multivariate analysis, adjusted for the baseline characteristics that differed significantly between
the study groups (age, gender, diabetes, prior MI, history of CAD, hypertension, smoking, obesity, Killip
class 2-4, presentation after 3 hours), factors significantly and independently associated with no reperfusion treatment were: advanced Killip class (odds ratio
[OR]=0.49, 95% confidence interval [CI]=0.32-0.76,
p=0.001), age (per year) (OR=0.95, 95% CI=0.940.96, p<0.001), diabetes (OR=0.59, 95% CI=0.460.86, p=0.006) and pain to admission time >3 hrs
(OR=0.53, 95% CI=0.38-0.74, p<0.001).
Of the 84 patients who underwent PPCI, 32 (38%)
were younger than 75 years, presented within 3 hrs and
had an anterior infarct; therefore, they could be considered as good candidates for fibrinolytic therapy.
Medical treatment in hospital and at discharge
was also different between the groups, with patients
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Table 1. Baseline characteristics of patients.

Age (years, mean ± SD)
Female (%)
Diabetes (%)
Ever smoker (%)
Hypertension (%)
Hyperlipidaemia (%)
Prior MI (%)
History of CAD (%)
Obesity (%)
Killip class 2-4 (%)
Pain-door <3 hrs (%)

Group A
(n=289)

Group B
(n=84)

Group C
(n=497)

73 ± 13
33
40
64
64
49
23
29
17
32
49

61 ± 12
14
23
77
45
60
10
17
21
11
68

62 ± 13
18
21
82
47
47
11
14
26
13
70

p
<0.001
<0.001
<0.001
<0.001
<0.001
0.093
<0.001
<0.001
0.024
<0.001
<0.001

MI – myocardial infarction; CAD – coronary artery disease.

who were not reperfused also receiving fewer secondary prevention therapies (Table 2).
Mortality in hospital was 12.1% in group A, 3.6%
in group B and 4.6% in group C. Mortality at day 30
and at 6 months was 16.8% and 24.5% in group A,
7.2% and 11.3% in group B and 5.8% and 7.1% in
group C, respectively.
Discussion
National registries for acute MI are important, as
they provide data that are unique for the specific
country and could contribute to the optimal use of reperfusion therapies, with the ultimate goal of reducing mortality.9
One of the findings of this report from the HELIOS registry is the confirmation that, in Greece,
about one third of patients with STEMI who present within 12 hours and are candidates for reperfu-

sion therapy according to current guidelines, in fact
receive no such therapy. This is not different from
the situation in other countries, since this reperfusion therapy shortfall is already known from multinational registries in Europe and other countries, and
remains a problem.10-12 In our study we did not include all STEMI patients, but excluded the 15% that
presented more than 12 hours after pain onset.13 This
was appropriate, as these patients are not good candidates for reperfusion therapies and may have different characteristics. Late presenters have been found
to have no mortality advantage with either lytic therapy or PPCI.3,14 However, it would be important to reduce this percentage, in order to bring more patients
into the reperfusion algorithms nationwide.
Our main finding is that patients who receive reperfusion have a relatively low risk profile, and this is
particularly evident in the patients selected for PPCI.
Undoubtedly, there are patients for whom it is appro-

Table 2. Treatment in hospital and at discharge.
Group A

Group B

Group C

In hospital:				
Aspirin (%)
86
99
96
Clopidogrel (%)
60
98
66
Heparin (%)
34
79
71
LMWH (%)
80
31
73
GPI (%)
10
68
8
At discharge:
Aspirin (%)
81
95
94
Clopidogrel (%)
60
93
68
ACEi/ARB (%)
73
86
71
Statin (%)
70
99
90
beta-blockers (%)
72
91
85

p
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.01
p<0.001
p<0.001

LMWH – low molecular weight heparin; GPI – glycoprotein IIb/IIIa inhibitors; ACEi – angiotensin converting enzyme inhibitor; ARB – angiotensin
receptor blocker.
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priate not to deliver reperfusion therapy, either because they arrive too late (for example after 9 hours)
or are thought to have little to gain (no myocardium
at risk to salvage). However, our results show that
certain risk factors (advanced Killip class, increased
age, diabetes) are associated with no reperfusion,
while in fact patients with such characteristics would
benefit most.3 Moreover, patients who are considered
to have a contraindication for fibrinolytic therapy,
and would preferably be treated with PPCI instead,
are those at increased bleeding risk, such as the elderly, females, hypertensives, diabetics and those who
present after 2-3 hours.15 One would expect, therefore, that PPCI patients should include such high-risk
patients, resulting in a group with materially different characteristics compared to the fibrinolysis group.
In our registry, however, PPCI patients had the same
risk profile as fibrinolytic therapy patients, meaning
that there may be a reluctance to perform PPCI in
higher-risk patients. The SHOCK registry confirmed
the advantage of PPCI over fibrinolysis in cardiogenic shock, yet in our data few patients with advanced
Killip class underwent PPCI.16 Also, it is known that
the advantage of PPCI over fibrinolysis (pre-hospital
or in-hospital) is more evident as time from pain onset increases.17,18 In our series, patients treated with
PPCI were no different from lysed patients with respect to time from pain onset. Moreover, more than
one third of PPCI patients had the characteristics of a
good fibrinolysis candidate.
One other observation from our data relates to
the use of secondary prevention drug therapies at
discharge. There was an underuse of statins, angiotensin-converting enzyme inhibitors, b-blockers and
antiplatelet drugs in the group not receiving reperfusion. This could in part be explained by the different
baseline characteristics and the possible presence of
contraindications. Since mortality at 6 months is very
high in this particular group of patients, efforts must
be made to increase the use of secondary prevention
drugs. Reports of under-utilisation of secondary prevention drug therapy and poorer outcomes have been
published.19,20 A finding that needs further exploration is the relatively high 6-month mortality in PPCI
patients. It would be interesting to see whether premature discontinuation of dual antiplatelet therapy
after stent placement might be responsible.21
There are some limitations in our study. HELIOS
was specifically designed to have a cohort of acute
MI patients with a proportional representation of all
types of hospitals and of all geographical areas, and

we believe that our study reflects accurately the way
acute MI is treated in Greece, without selection bias.
However, a larger registry with the participation of
every single hospital admitting acute MI cases would
certainly be more accurate and desirable. Also, since
the collection of our data in 2006, the rates of PPCI
in Greece have certainly increased and a PPCI programme is indeed implemented and under way.
At a national level, mortality in STEMI patients
could be reduced through three complementary actions. First, it is very important to reduce the percentage of patients receiving no reperfusion therapy
at all. Second, fibrinolysis should be administered as
early as possible and ideally in the pre-hospital phase.
This is important for non-invasive hospitals that do
not have the possibility to transfer patients for PPCI
within the recommended 90-120 minute time window.
We have reported that outcomes are not significantly inferior in these hospitals.22 Third, more high risk
patients should be treated with PPCI in the invasive
hospitals. The aim should be to treat with PPCI those
STEMI patients who otherwise would receive no reperfusion, and those with a bleeding risk or those
likely to have a poor result from fibrinolysis. Simply
performing PPCI in patients who are ideal candidates
for fibrinolysis offers less benefit. Our data suggest
that it is important for authorities and organisations
to monitor continuously the profile of STEMI patients who undergo reperfusion therapies or not, record outcomes and implement solutions, in order to
obtain the most benefit from the available treatment
strategies at a nationwide level.23,24
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