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Summary
Background and aim Our senescent society includes
a growing number of elderly people suffering from
ST-elevation myocardial infarction (STEMI); however,
exactly this population is often underrepresented in
randomized trials. Hence, our aim was to investigate
the influence of age on patient characteristics, as well
as short- and long-term outcome in the Vienna STEMI
registry.
Methods We included all patients of the Vienna STEMI
registry (2003–2009). Patients were stratified into age
cohorts (≤45, 46–59, 60–79 and ≥80 years, respec-
tively). Differences between cohorts were investigated
by descriptive statistics and regression models. Crude
and adjusted mortality rates were investigated using
log rank test and Cox regression models, respectively.
The influence of treatment on mortality was further
investigated using propensity score matching.
Results A total of 4579 patients fulfilled the criteria for
further investigation. With rising age of cohorts, the
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number of females, diabetes mellitus (DM), hyper-
tension (HTN), previous myocardial infarction (MI),
shock, no reperfusion therapy and anterior wall in-
farction significantly increased. In contrast, the num-
ber of patients with a positive family history, smoking
and hyperlipidemia (HLP) significantly declined. Log
rank analysis showed significant differences between
age cohorts for short- and long-term mortality. Cox
regression analysis for short-term mortality revealed
an independent association for age at the event, HTN
and shock, while age, smoking, DM, HTN, HLP, pre-
vious MI and shock independently influenced long-
term mortality after correction for confounders. Also,
we found a significant association of age and total is-
chemic time (TIT), which however had no influence
on long-term mortality (interaction term p = 0.236).
Propensity score matching revealed reduced mortal-
ity rates for patients who received reperfusion therapy
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compared to conservative management, irrespective
of age.
Conclusions Increasing age independently influenced
short- and long-termmortality in patients with STEMI
in the Vienna STEMI network. The TIT significantly
increased with baseline age, but had no impact on
mortality. Furthermore, reperfusion therapy exerted
beneficial effects irrespective of the patients’ age.

Keywords STEMI · Age · Mortality · Total ischemic
time

Introduction

Cardiovascular diseases are the number one cause
of mortality in Europe and the USA with ST-eleva-
tionmyocardial infarction (STEMI) being amajor con-
tributor [1, 2]. In particular, this applies to people
with advanced age, who are known to suffer more of-
ten from cardiovascular risk factors and comorbidities
compared to their younger counterparts [3–7]. They
often present with advanced angiographic risk pro-
files [8] and more frequently bear the risk of compli-
cated clinical courses, including stroke, heart failure
and death, in cases of STEMI [3, 6, 9]. In light of our
senescent society [1], this group of patients represents
a rapidly growing group of high-risk patients; how-
ever, these patients are commonly underrepresented
or even excluded in randomized clinical trials [10, 11],
which in turn might have contributed to a high num-
ber of elderly patients not receiving evidence-based
reperfusion therapy for STEMI on hospital admission.
This resulted in an increased rate of in-hospital mor-
tality for patients not receiving reperfusion therapy
[12]. Both European and American guidelines suggest
primary percutaneous coronary intervention (pPCI)
as the preferred treatment for STEMI, regardless of
patient age [13, 14]; however, some authors doubt the
positive effect of reperfusion strategies for this patient
cohort [5]. Hence, we were interested in this specific
situation in the VIENNA STEMI network andmoreover
in the long-term influence of such treatment. In con-
trast to patients of advanced age, juvenile patients suf-
fering from STEMI often exhibit very good long-term
outcomes [15]. Furthermore, data are not fully conclu-
sive on a possible age-related influence on treatment
delay [16, 17]. In this respect, the patient-related de-
lay (time from onset of symptoms, which is assumed
to be the time of vessel occlusion, until first med-
ical contact; FMC) is commonly distinguished from
the system-related delay (time from FMC to start of
reperfusion therapy) [13]. Summed up they represent
the total ischemic time (TIT, period from symptom
onset until restoration of blood flow), which was asso-
ciated with worse outcome in previous investigations
[18, 19].

The aim of this study was to investigate the pattern
of patient characteristics within different age cohorts,
age-related confounders of time delays, and 30-day

as well as 3-year all-cause mortality, including a land-
mark analysis of hospital survivors after 30 days of
patients included in the VIENNA STEMI registry be-
tween 2003 and 2009.

Methods

Patient enrollment

Since 2003, the Vienna STEMI network, composed of
the Vienna Ambulance Service and 6 interventional
cardiology departments (including 5 non-academic
hospitals and the Medical University of Vienna), has
provided a 24-h pPCI service for the whole metropoli-
tan area of Vienna, which includes roughly 2 million
inhabitants [20]. The VIENNA STEMI registry gathers
information in an all-comer fashion of all patients
treated for STEMI within this network. The study
population investigated consists of patients enrolled
in the registry between January 2003 and December
2009. All patients with documented age at admission
and a known status for short and long-term mortality
were eligible for further analysis and were stratified
into different cohorts according to their age at admis-
sion (≤45, 46–59, 60–79 and ≥80 years). The diagnosis
of STEMIwas made according to the European Society
of Cardiology (ESC) guidelines valid during the enroll-
ment period [21, 22]. In brief, ST-segment elevation
of 1mm or more in 2 or more contiguous leads was
considered a STEMI. In cases of clinical signs of re-
duced cardiac output with low systolic blood pressure
(<90mmHg) or the need for vasopressor treatment,
cardiogenic shock was diagnosed. According to the
electrocardiogram (ECG) and angiographic findings,
infarct location was categorized as anterior wall in-
farction (AWI) or non-anterior wall infarction (non-
AWI). Medical history and risk factors were extracted
from the medical charts of the patients and were doc-
umented by trained study personnel in the registry
data set. Delay times were investigated by contact
with the patients, their relatives or the ambulance
personnel on admission at the PCI center and further
controlled by ambulance protocols. Recognition of
symptoms leading to the first contact of the STEMI
network was defined as onset of pain and FMC was
considered as the time of the first ECG recorded in the
ambulance or the emergency room (in self-presen-
ters), which confirmed the diagnosis of STEMI. The
TIT is given in minutes and was defined as the period
from symptom onset until initiation of reperfusion,
i.e. balloon inflation in cases of pPCI or administra-
tion of fibrinolytic drugs in cases of fibrinolysis. As
there is no end of ischemia in conservatively man-
aged patients, these patients have been excluded in
calculations including the TIT. All patients received
contemporary therapy including acetylsalicylic acid,
P2Y12-receptor inhibitor, and unfractionated heparin
pre-hospital or in the emergency room, as well as an-
giotenisn-convertinc enzyme inhibitors/angiotensin
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Table 1 Patientcharacteristicsandcomorbiditiesevaluatedatadmission. Valuesshownumberandpercentageofpatientchar-
acteristics andmedianand interquartile range (IQR) for the total ischemic timeof thedifferent agecohorts

Age cohorts (in years)

Patient characteristics n (%) ≤45 46–59 60–79 ≥80 p-value

Females 93 (16.2%) 310 (19.6%) 622 (32.7%) 295 (57.3%) <0.0001

Anterior wall infarction 270 (51.0%) 670 (45.4%) 864 (48.8%) 264 (54.3%) =0.003

Known diabetes mellitus 47 (9.0%) 269 (18.7%) 436 (25.3%) 111 (24.0%) <0.0001

Smoking 295 (72.0%) 654 (58.5%) 374 (28.4%) 16 (4.7%) <0.0001

Hypertension 173 (33.1%) 684 (47.6%) 1003 (58.3%) 291 (62.6%) <0.0001

Hyperlipidemia 213 (41.2%) 631 (44.2%) 664 (39.0%) 113 (24.8%) <0.0001

Positive family history 164 (32.5%) 281 (20.9%) 200 (12.6%) 19 (4.5%) <0.0001

Previous infarction 43 (11.0%) 167 (15.3%) 259 (19.8%) 85 (24.1%) <0.0001

Admission in shock 23 (4.0%) 92 (5.9%) 195 (10.4%) 82 (16.2%) <0.0001

No reperfusion 10 (2.1%) 34 (2.5%) 80 (5.0%) 54 (13.3%) <0.0001

Primary PCI 398 (82.1%) 1157 (84.5%) 1309 (82.0%) 313 (77.3%)

Thrombolytic therapy 77 (15.9%) 178 (13.0%) 208 (13.0%) 38 (9.4%)

Total ischemic time (in minutes) 203 (140–345) 214 (139–356) 235 (157–384) 249 (170–352) <0.0001

PCI percutaneous coronary intervention

receptor blockers, beta-blockers and statins for sec-
ondary prevention thereafter according to the guide-
line recommendations valid between 2003 and 2009
[23].

Outcome measurement

In Austria, all deaths are registered by Statistics Austria
and are centrally recorded in the Death Statistics Aus-
tria, representing a non-profit federal institution. Data
are provided for authorized institutions on request.
For long-term all-cause mortality, names, birthdates
and gender of patients were matched with the cen-
trally registered death statistics to identify cases of
death.

Statistical analysis

For all patient characteristics at hospital admission
(baseline) descriptive statistical analysis was per-
formed stratified according to the age cohorts. Dis-
crete characteristics are expressed as frequencies and
percentages, differences between groups were de-
termined by the χ2-test and linear trends between
age cohorts were calculated with the linear-by-linear
association test. Continuous characteristics are ex-
pressed asmeans with standard deviations ormedians
and quartiles, where appropriate. The TIT between
cohorts was examined using the Kruskal-Wallis test
and the correlation with age using Spearman’s test.
Linear regression models were used to investigate
independent confounders of TIT and predictors of
age. Logarithm-transformed values of TIT (ln(TIT))
were entered in the regression models to counteract
the unbalanced distribution. Log rank testing was
used for unadjusted comparison of mortality. Cox re-
gression models treating age as a continuous variable
were set up for adjusted impact on short- and long-

term mortality. The following variables were entered
in the model: sex, age, diabetes mellitus (DM), current
smoking status, hypertension (HTN), hyperlipidemia
(HLP), shock, location of myocardial infarction (MI),
i.e. non-AWI or AWI, previous MI and family history.
Cox regression was also done in a landmark analysis
for 30-day survivors. Propensity score matching was
used to investigate mortality between conservatively
managed and reperfused patients (treatment vari-
able: no reperfusion vs. any reperfusion). Patients
were matched depending on their age (nearest neigh-
borhood matching: < or ≥75 years) and the following
covariates were used for adjustment: sex, shock, lo-
cation of infarction and the patient-related delay. All
calculations were performed using IBM SPSS 23 or
higher and R 3.2.2 for Mac.

Funding, conflicts of interest and ethics

The study was supported by the Ludwig Boltzmann
Cluster for Cardiovascular Research, Vienna, and the
Association for the Promotion of Research in Arte-
riosclerosis, Thrombosis and Vascular Biology (ATVB),
Vienna. None of the authors report conflicts of inter-
est with this investigation. The authors had full access
to the data and take responsibility for its integrity. All
authors have read and agreed to the manuscript. The
study was performed according to the Helsinki decla-
ration and approved by the local ethics committee.

Results

Baseline patient characteristics

In this study 4579 patients presenting with STEMI be-
tween 2003 and 2009 fulfilled the criteria for further
analysis and were stratified in age cohorts as follows:
≤45 years (n = 575, 12.6%), 46–59 years (1585, 34.6%)
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Table 2 Independentasso-
ciationof patient character-
isticswith ageat admission.
Backwardmultiple linear re-
gressionmodel treating age
asacontinuousvariable. Ad-
justed for gender, locationof
infarction, diabetesmellitus,
smoking, hypertension, hy-
perlipidemia, positive family
history, previousmyocardial
infarctionandcardiogenic
shock

Unstandardized regression coefficient 95% confidence interval (CI) p-value

Females 4.907 3.882–5.933 <0.0001

Diabetes mellitus 1.238 0.064–2.412 0.039

Smoking –10.360 –11.308– –9.413 <0.0001

Hypertension 3.452 2.517–4.388 <0.0001

Hyperlipidemia –1.554 –2.562– –0.547 0.003

Positive family history –3.970 –5.259– –2.681 <0.0001

Admission in shock 3.538 1.881–5.195 <0.0001

Reperfusion –7.618 –10.341– –4.895 <0.0001

60–79 years (1903, 41.6%) and ≥80 years (516, 11.3%).
Table 1 shows baseline demographic patient charac-
teristics on admission. With rising age, the percent-
age of females (p < 0.0001), patients with known HTN
(p < 0.0001) and previous MI (p < 0.0001), as well as
patients admitted in shock (p < 0.0001) significantly
increased within the given age cohorts. On the con-
trary, a current smoking habit (p < 0.0001), a known
history of HLP (p < 0.0001) or a positive family history
(p < 0.0001) at admission were found more frequently
in younger age cohorts. Despite a significant differ-
ence between age cohorts concerning anterior wall
infarction (p = 0.003), we found no significant linear
association with age (p = 0.086).

A multiple linear regression analysis was calculated
to predict patient age at admission adjusted for base-
line characteristics. Estimated regression coefficients
are provided in Table 2. In this model, female gender
(p < 0.0001), DM (p = 0.008), a smoking habit (p <
0.0001), HTN (p < 0.0001), HLP (p < 0.0001), a positive
family history (p < 0.0001) and admission in shock (p <
0.0001) were independently associated with baseline
age.

Delay times

In a previous study, we have already analyzed the pa-
tient-related delay [17], while in the current investi-
gation we were interested in the impact of age on
TIT. For this purpose, we had sufficient information
from 2532 patients. Table 1 provides the median de-
lay times with 25th and 75th percentile for all age co-
horts. We found a significant correlation between age
and TIT if treated as continuous variables (correla-
tion coefficient = 0.079, p < 0.001), as well as if com-
paring the median values of the given age cohorts
(p < 0.0001). In addition, a multiple linear regres-
sion model was calculated to predict ln(TIT) based
on baseline patient characteristics. Significant predic-
tors for ln(TIT) were age, increase of ln(TIT) by 0.004
with every year (95%CI 0.001–0.008, p = 0.008), DM,
increase of ln(TIT) by 0.119 (95%CI 0.013–0.226, p =
0.028) and shock, increase of ln(TIT) by 0.256 (95%CI
0.094–0.418, p = 0.002).

Reperfusion therapy

Most patients were treated with pPCI (82.4%), fol-
lowed by thrombolytic therapy (TT) (13.0%) and con-
servative treatment (4.6%). Table 1 shows the change
of reperfusion therapy between age cohorts. With ris-
ing age at admission, the number of patients treated
with pPCI and TT decreased. Consequently, the per-
centage of patients with conservative treatment in-
creased (p < 0.0001). If reperfusion was treated as
a categorical variable (no reperfusion vs. any reper-
fusion) we found an independent association for age
at admission (odds ratio OR 0.933, 95%CI 0.912–0.955,
p < 0.0001) and DM (OR 0.439, 95%CI 0.263–0.732, p =
0.002) after adjusting for the risk factors HTN, HLP,
smoking, previous MI, infarct location, family history
and shock.

Short and long-term mortality

The 30-day and 3-year all-cause mortality for the en-
tire analyzed study cohort were 7.5% and 12.5%, re-
spectively. When patients were stratified in age co-
horts, there was a significant difference in mortal-
ity between the cohorts in terms of short- and long-
term mortality rates as shown in Fig. 1a, b (30-day
mortality: log-rank <0.0001, ≤45 = 1.6%, 46–59 = 3%,
60–79 = 9.2% and ≥80 = 21.9%; 3-year mortality: log-
rank <0.0001, ≤45 = 3.1%, 46–59 = 5.4%, 60–79 = 15.2%
and ≥80 years= 34.9%). Long-term mortality in sur-
vivors of the index event (landmark analysis) is shown
in Fig. 1c (3-year mortality; log-rank <0.0001; ≤45 =
1.6%, 46–59 = 2.5%, 60–79 = 6.3% and ≥80 years=
15.6%). In a multivariable Cox regression model, we
found the following variables to be independently as-
sociated with 3-year all-cause mortality: age at admis-
sion (hazard ratio HR 1.052, 95%CI 1.036–1.067, p <
0.0001), smoking (HR 0.465, 95%CI 0.283–0.765, p =
0.003), HTN (HR 0.711, 95%CI 0.505–1.000, p = 0.05),
HLP (HR 0.625, 95%CI 0.410–0.953, p = 0.029), posi-
tive family history (HR 0.343, 95%CI 0.139–0.851, p =
0.021), previous MI (HR 1.677, 95%CI 1.141–2.463, p =
0.008), and shock (HR 5.512, 95%CI 3.838–7.916, p <
0.0001). The TIT showed borderline significance (HR
1.225, 95%CI 0.989–1.518, p = 0.063). Furthermore,
the interaction term of age and TIT on mortality was
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Fig. 1 aKaplan-Meier
plot of 30-daymortality.
Log-rank<0.0001;bKaplan
Meierplotof3-yearall-cause
mortality. Log-rank<0.0001

not significant (p = 0.236). Variables with independent
association for 3-year all-cause mortality of the land-
mark population surviving the first month are shown
in Fig. 2.

The effect of reperfusion therapy in the very el-
derly (defined by the age of ≥75 years at admission)
and their younger counterparts on 3-year all-cause
mortality is depicted in Fig. 1d (log rank test <0.0001
and <0.0001, respectively). To account for differences
between these two patient cohorts with respect to co-
morbidities and a possible influence on the decision
of therapy, a 1:1 nearest neighbourhood propen-
sity score matching was calculated. Patients were
matched on being younger or ≥75 years at admission,
treatment was defined as receiving conservative man-
agement or reperfusion therapy (pPCI or fibrinolysis)
and covariates used for adjustment included sex, loca-
tion of infarction (AWI vs. non-AWI), presentation in
shock and patient-related delay. The 3-year all-cause
mortality was further investigated in the matched
population (n = 284) using a Cox regression model in-
cluding age as a categorical variable (< and ≥75 years,
respectively) and reperfusion therapy (none vs. any).
Both age (HR 2.579, 95%CI 1.584–4.199; p < 0.001) and
reperfusion therapy (HR 0.574, 95%CI 0.347–0.950; p =
0.031) had an independent influence on survival.

Discussion

Our study represents the analysis of a multicenter
metropolitan STEMI registry investigating the impact
of age on short- and long-term mortality. We could
underline the importance of age as an independent
risk factor and predictor for short- and long-term out-
come of STEMI patients, demonstrate the relationship
of age classes with certain cardiovascular risk factors,
but did not find an independent age-related influence
of TIT on long-term mortality, all after correcting for
confounders.

The importance of this study is based on its all-
comers design therefore providing real-life data of
STEMI treatment within a specific system of care in
a metropolitan area of roughly 2 million inhabitants.
Compared to many clinical trials, in which elderly,
female, and hemodynamically compromised patients
are frequently excluded [10, 11], this investigation also
contained data of such subgroups of STEMI patients,
which are usually associated with a higher mortality
[6, 24, 25].
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Fig. 1 (continued) cDe-
picts a landmark analysis
including survivorsof the in-
dex event. Log-rank<0.001
between≥80yearsand
60–79years, <0.001be-
tween60–79and46–59
yearsand0.199between
46–59yearsand≤45years.
dComparisonof 3-year
all-causemortality between
veryelderlypatients (>75
years) and their younger
counterpartsgroupedac-
cording to therapy (reperfu-
sion therapyvs. conserva-
tive strategy)

Patient characteristics

The evaluation of patient characteristics at admission
revealed an increased percentage of females, of pa-
tients with histories of HTN or previous MI, as well
as of DM with advanced age. Also, the number of
patients admitted in cardiogenic shock was highest
in the oldest age cohort. In contrast, a positive family
history, the current smoking habit and the presence of
HLP was more common in the younger age cohorts.
Our findings are in accordance with other analyses
of STEMI patients [5, 15, 18, 26] and underline the
high-risk profile of elderly patients, as they usually
present with more risk factors and comorbidities than
younger patients. As expected, this was further con-
firmed in multivariable regression analysis, where we
could demonstrate an independent association of age
and the presence of cardiovascular risk factors gen-
der, DM, smoking habit, HTN, HLP, a positive family
history and shock (Table 2).

The inverse correlation between age and smoking,
HLP and a positive family history in our analysis has
been already previously described and is most likely
due to a more rapid progression of coronary artery
disease and, hence, an earlier presentation of related
sequelae, including STEMI [5, 15].

Delay times

The TIT, defined as the time period starting with the
onset of pain until the initiation of reperfusion, is
known to be a substantial determinant of infarct size
and influences morbidity and mortality in STEMI pa-
tients [18, 27]. Some authors also described a pro-
longed TIT in elderly patients [18, 24], which might
contribute to the worse clinical outcome in the el-
derly. A prolongation of TIT might be explained by
the frequently atypical symptoms of elderly patients,
i. e. by a prolonged patient-related delay, but also by
a prolongation of the system delay, as necessary di-
agnostic measures are frequently provided too late in
the elderly [25]. With respect to the patient-related
delay in the VIENNA STEMI network, we were able to
demonstrate an age-dependant prolongation only by
univariate analysis in a previous investigation, which
diminished after adjustment for confounders [17]. As
shown in Table 1 and by the correlation described, in
the present analysis TIT significantly increased with
higher age cohorts by crude evaluation; however, be-
sides reaching statistical significance, the correlation
coefficient is relatively small (=0.079). To further ana-
lyze the unbalanced distribution of TIT we used log-
arithmic transformed values. In the linear regression
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Fig. 2 Resultsof abackwardeliminatingCox regressionmodelof the landmarkpopulation (surviving30daysand the indexhospital
stay)

model, we also saw an independent influence of age
on ln(TIT). In addition, this effect was further seen
for DM and shock. This might be explained by an un-
derlying diabetic neuropathy, which has influenced
the symptomatic burden and obscured the acuity of
the situation. Consequently, this could have led to
a prolongation in the patient-related delay, which in
turn also affected the TIT [17]. In contrast, patients
in shock usually have very short patient-related delay
times [17, 28]. The fact that shock was a major fac-
tor for prolonged TIT in our registry can be explained
by the need for specific diagnostic and/or therapeu-
tic strategies in STEMI patients in shock, which con-
sequently delayed reperfusion therapy. Despite the
missing significance in our Cox regression model for
ln(TIT), age remained a highly significant predictor of
3-year all-cause mortality. Moreover, the interaction
term of age and ln(TIT) in the Cox regression model
investigating long-term mortality did not reach sta-
tistical significance, suggesting that the influence of
ln(TIT) on mortality was not affected by age and vice
versa. For visualization of these findings we plotted
median values of TIT for each age cohort together with
the outcome status (Fig. 3).

Reperfusion therapy

Most STEMI patients were treated with pPCI, but
with rising baseline age the number of conservatively
treated patients increased. Potential reasons for this
include more contraindications for reperfusion ther-
apy in the elderly, especially for fibrinolytic agents,
based on their advanced profile of comorbidities,

a generally higher bleeding risk, more patients refus-
ing any reperfusion therapy and an increased rate of
expected procedural complications [5–7, 29] All those
reasons for not providing any reperfusion strategy
were also present in our conservatively treated pa-
tient cohort. In addition, some authors have also
questioned the benefit of reperfusion therapy in
higher aged patients in principle [5]. This point is
of great importance as De Luca et al. reported re-
duced rates of successful PCI and myocardial blush
grades in the elderly, an effect that was associated
with worse clinical outcome at 1 year [30]. A possible
increase in procedural complications on reperfusion
in the very elderly as discussed by others [5, 31]
was not specifically collected in our data file, but
had obviously no or only minor impact on clinical
outcome in patients receiving primary PCI. To coun-
teract such potential confounders that might have an
influence on the decision of therapy, we made use of
a nearest neighborhood propensity score matching.
We can show that the benefits of reperfusion ther-
apy are still present in the very elderly compared to
a younger group of patients. As we used the end-
point of all-cause mortality 3 years after the index
event for this investigation, a potential harm by an
increased amount of complications in the elderly due
to reperfusion therapy is certainly outweighed by the
benefits of reperfusion for survival. These data should
encourage reperfusion therapy not to be withheld to
the elderly.
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Fig. 3 Medianvaluesof
the total ischemic time for
eachagecohort at admis-
sion,with further stratifica-
tionbasedon the statusof
3-year all-causemortality

Mortality

In accordance with other authors [6, 7, 24, 32], we
also found increased mortality rates with rising age.
Many other predictors for worse clinical outcome
are associated with age and the influence of age at
the event was consistent with several kinds of mor-
tality measurements (30-day, 3 years, long-term in
survivors of the index event). More importantly and
in line with prior reports [12], elderly patients in
the VIENNA STEMI network often did not receive
a guideline-recommended reperfusion strategy, but
were treated conservatively instead. Consequently,
this also led to an increased all-cause mortality rate
not only in short-term, but also in long-term clinical
outcomes. Interestingly, we also found some inverse
correlations of cardiovascular risk factors and long-
term mortality, i. e. with smoking, positive family
history and HLP. The phenomenon of inverse corre-
lation in retrospective analysis of registries has been
described previously and deserves explanation. In our
hands, most STEMI patients in the Vienna STEMI net-
work are immediately treated with high-dose highly
effective statins and anti-hypertensive agents and are
offered pharmacologic or psychosomatic support for
stopping smoking, measures that might influence
clinical outcome in a positive way [33].

Strengths and limitations

A potential limitation is the retrospective analysis of
this work. Despite prospective data entry, the data
quality of registries is considered to be lower com-

pared to prospective trials; however, we performed
a thorough data acquisition by direct double control of
ambulance, emergency room and catheter laboratory
protocols and thus avoiding missing variables. A po-
tential problem is the fact that exact time delays could
only be obtained from 2532 patients, since patients
frequently cannot define the exact onset of pain. The
number of patients included in this analysis seems,
however, sufficient for the conclusions drawn. More-
over, we could follow all patients for short and long-
term mortality data at 30 days and 3 years after the
index event. As data were only recorded in patients
admitted to one of the PCI hospitals participating in
the Vienna STEMI network, data of patients who died
at home or on the way to hospital were not recorded.
Further strengths of this study are its all-comer de-
sign, the inclusion of specific subgroups of patients
regardless of the therapeutic approach as for example
females, very elderly, or patients in cardiogenic shock,
who are frequently excluded from clinical trials.

Conclusion

With increasing age STEMI patients consist of more
females and suffer more frequently from comorbidi-
ties, which in part might explain the worse short-
and long-term mortality rates in the elderly. Cardio-
vascular risk factors, such as smoking, positive fam-
ily history and HLP were found more frequently in
younger age groups thus indicating a faster progres-
sion of coronary artery disease in these patient co-
horts. As described elsewhere, in the Vienna STEMI
network age exhibited an independent predictor of
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short- and long-term mortality. Despite a weak corre-
lation of TIT and age at the event that reached statis-
tical significance after correction of confounders, this
association of age and TIT had no independent influ-
ence on long-termmortality. This might reflect a well-
organized system of care for STEMI with short system
delays. Most importantly, reperfusion therapy, mainly
the mechanical reperfusion strategy that is provided
to the clear majority of STEMI patients in the Vienna
STEMI network, is associated with improved clinical
outcomes irrespective of the patient age at the event
and should not be withheld from the elderly, unless
severe comorbidities with short life expectancy or the
wish of the patient prevent such strategies.
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