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We sought to investigate characteristics, treatment, and outcome of octogenarian
patients during hospital stay for acute coronary syndrome (ACS) in a transitional
country. This is a cohort study of 437 patients ≥ 80 years old, consecutively admitted
with a diagnosis of ACS at 14 hospitals in 8 Eastern European countries reporting data
to ISACS-TC registry. The primary endpoint was in-hospital mortality. The mean age
of the study population was 83.5 years; 50.1% of the patients were women. Females,
less frequently than males, had a history of myocardial infarction, smoking habit, and
episodes of typical chest pain. But they were more often admitted with left ventricular
dysfunction. The rate of reperfusion treatment (29.5%) was very low in patients with ST-
elevation myocardial infarction (STEMI). Also, most of the overall study population had a
non-invasive approach (women, 79% vs. men, 70.6%; P ¼ 0.042). However, when the
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coronary anatomywas known, therewere nodifferences in the ratesof revascularization
between genders. There was no difference in the rates of death between male (21%) and
female (21.1%) patients. Univariate and multivariate analyses revealed that the inde-
pendent predictors (P , 0.05) of death in octogenarians were systolic blood pressure
,100 mmHg (odds ratio [OR], 2.74), Killip class ≥ 2 (OR, 1.71), and STEMI as an index
event (OR, 2.01). Evidence-based drugs (beta-blockers, statins, and ACE-inhibitors)
had all independent significant protective effect on the hospital outcome. In conclusion,
age is relevant in the prognosis of ACS, but its importance should be considered not sec-
ondary to other clinical factors.

Introduction

The increase in the number of older persons may have dra-
matic consequences on public health, the health-care
financing and delivery systems, as well as informal care
giving.1 Although more attention has been given to ageing
population and their implications in the treatment of is-
chaemic heart disease in developed countries, greater
numbers of older adults and increasing incidence of coron-
ary artery disease place a further strain on the resources in
countries with an economy in transition, in which basic
public health concerns are yet to be addressed fully.1

The ISACS Advisory Committee has identified five roles to
promote health and prevent mortality from ischaemic
heart disease in older adults: (1) to provide high-quality
health information to public health professionals and con-
sumers; (2) to support health-care organizations in preven-
tion efforts; (3) to integrate public health prevention
expertise with a cardiology services network; (4) to iden-
tify and implement effective prevention efforts; and (5)
to monitor changes related to medications and coronary
procedures in the health of older adults.

Existing ISACS data may help one to examine whether
ongoing coronary programs meet the needs of an ageing
population.

Methods

Study population

This is a cohort study of patients ≥80 years old, consecutively
admitted with a diagnosis of ACS at 14 hospitals in 8 Eastern Euro-
peancountry (BosniaandHerzegovina,Croatia,Kosovo,Lithuania,
Macedonia, Montenegro, Romania, and Serbia), reporting data to
the International Survey of Acute Coronary Syndromes in Transi-
tional Countries (ISACS-TC) registry from October 2010 to August
2013. Details of the ISACS-TC registry have been reported pre-
viously (NCT01218776).2,3 Appropriateness of inclusion was
judged by a specialist cardiology taking into account clinical
history, physical examination, electrocardiogram (ECG), cardiac
biomarkers, angiography, and/or postmortem findings.

The index event was categorized as unstable angina or non-
ST-segment elevation myocardial infarction (NSTEMI), or ST-segment
elevation myocardial infarction (STEMI).

The diagnosis of unstable angina pectoris was based on diagnos-
tic ST-segment changes, and/or T-wave inversion and negative
cardiac enzymes; in addition, at least one of the three symptoms:
new onset of angina, accelerated angina and angina at rest in the
previous 48 h.

NSTEMI was defined as the detection of myocardial markers
of necrosis (troponins or creatinkinase MB mass) with typical
temporal evolution associated with at least one of the following
evidence of ischaemia: (1) typical symptoms of myocardial ischae-
mia; (2) ST-segmentdepression≥0.5 mmin≥2contiguous leadsor
T-wave inversion .1 mm in leads with predominant R waves; (3)
imagingevidenceof new loss of viable myocardium ornew regional
wall motion abnormality.4

The diagnosis of STEMI was made by the detection of positive
myocardial markers of necrosis (troponins or creatinkinase MB)
with typical temporal evolution associated with at least one of
the following evidence of ischaemia: (1) acute onset of prolonged
[≥20 min] typical ischaemic chest pain; (2) ST-segment elevation
(measured of J-point) of at least 1 mm in two or more contiguous
leads, or new left bundle branch block, or development of patho-
logical Q waves.

Patients provided written consent to the study. The study
was approved by the local research ethics committee from each
hospital.

Patients’ characteristics

Baseline clinical data were collected prospectively and stored
electronically. Information recorded included conventional car-
diovascular risk factors, previous and recent cardiovascular
history, examinations finding, electrocardiographic data, cardiac
enzyme results, and details of in-hospital treatments and
outcome. The definitions are reported below.

Cardiovascular risk factors
Diabetes mellitus: Fasting glucose concentration is ≥7 mmol/L
(≥126 mg/dL) or if 2-h post-glucose load ≥11.1 mmol/L
(≥200 mg/dL) or if the patient requires dietary sugar restriction
and/or oral hypoglycaemic drug and/or insulin. Hypertension:
systolic blood pressure .140 mmHg or diastolic blood pressure
.90 mmHg or the patient currently being treated for hyperten-
sion. Hypercholesterolaemia: serum total cholesterol ≥200 mg/dL
(≥5.18 mmol/L) or LDL-cholesterol ≥130 mg/dL (≥3.33 mmol/L)
or current treatment for hypercholesterolaemia.

Cardiovascular findings at hospital admission
We reported: (1) time from the onset of symptoms to admission
within 12 h; (2) two or more episodes of chest pain, lasting 20 or
more minutes, during the previous 24 h; (3) typical chest pain
(heavy or squeezing feeling, or discomfort or tightness or pressure
under the sternum or chest bone; pain may radiate to the jaw,
neck, arms, back, and epigastrium); (4) heart rate; and (5) systolic
blood pressure.

Cardiovascular history
Recent cardiac history (during the last 6 months) was separate
from any cardiovascular diseases that took place in the past
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(unstable angina, stable angina, myocardial infarction, revasculari-
zation, peripheral artery disease, stroke, or transient ischaemic
attack, arrhythmias, valvular heart disease, and cardiomyopathy).
The diagnosis of left-ventricular failure was made in patients who
required diuretic therapy and had radiological signs of interstitial
or alveolar pulmonary oedema, or symptoms of breathlessness ac-
companied by basal crepitations, a third heart sound, or both.

In-hospital treatment
Routine medical therapy (aspirin, clopidogrel/prasugel, ACE-
inhibitors, beta-blockers, statins) as well as reperfusion treatment
(fibrinolysis,percutaneouscoronary intervention(PCI)andcoronary
artery bypass graft) were reported.

Endpoint

The primary endpoint was in-hospital mortality. Survival to hospital
discharge was recorded for all patients. As potential predictors
of death, we assessed age, recent and previous cardiovascular
history,clinicalfindingsathospital admission,aswellas in-hospital
treatments.

Statistical analysis

Weanalysedtheassociationbetweenclinical variablesandgender,
and between clinical variables and age groups: from 80 to 84 years
old (young-elderly) vs. 85 years old and older (old-elderly). Values
are presented as mean+ standard deviation and percentage
for categorical variables. The normal distribution of the data
was tested with the Shapiro–Wilk’s test. Comparisons between
groups were made either by Student’s t-test for continuous or by
x2 test for categorical variables, as appropriate. Data with
skewed distribution of the result were analysed with a non-
parametric test (Mann–Whitney test). Predictors of in-hospital
mortality were analysed by logistic regression and reported as
odds ratio (OR) and 95% confidence interval (95% CI). Multiple
logistic regression analysis was performed by introducing all the
variables that in the univariate analysis presented a level of signifi-
cance ,0.2. All variables that entered the multiple regression
analysis were dichotomized except for age, which was handled
as a continuous variable. Statistical evaluation was performed
using the STATA 11 (Stata Corporation, TX, USA). Values for
P , 0.05 were regarded significant.

Results

We studied 437 patients with ACS who were identified pro-
spectively in 14 participating sites from July 2007 through
June 2013. Of those, 258 (59%) were admitted for STEMI,
150 (34.3%) for NSTEMI, and 28 (6.4%) for unstable
angina. The mean age of the study population was 83.5
years; 50.1% of the patients were women. A total of
73.9% of the patients had hypertension, 25.6% had dia-
betes, 20.1% had hypercholesterolaemia, and 5.7% of
patients were current smokers. Table 1 shows the baseline
demographic, clinical, and procedural characteristics
in males and females. Among conventional cardiovascular
risk factors, the prevalence of diabetes, hypertension, and
dyslipidaemia was similar between genders, but males
more frequently than females were smokers or had previous
history of smoking. Also, the proportion of patients with
a prior diagnosis of stable angina, of peripheral artery
disease, of heart failure, and of ischaemic stroke did not

significantly differ between males and females. But, signifi-
cantly more males than females had a previous myocardial
infarction and revascularization.

At hospital admission, 45.8% of patients had 2 or more
episodes of chest pain in the previous 24 h and 95.9% of
patients showed ECG abnormality. In the clinical presenta-
tion, there were a number of gender differences. Females
less frequently than males had typical chest pain (75.9% vs.
83.7%, P ¼ 0.042) and more frequently than males (42.8%
vs. 30.1%, P ¼ 0.019) revealed, at physical examination,
signs of heart failure (Killip class ≥2).

During hospitalization, most of the patients have been
treated with guideline-suggested evidence-based therapy
(aspirin, beta-blockers, statins, ACE-inhibitors). But,
among patients admitted for STEMI, the rate of reperfusion
was very low (9.8% lytic therapy and 19.5% primary PCI) and
70.7% of them had conservative treatment (P , 0.001),
without any significant differences between males and
females (Table 2). Arrival at the hospital within 12 h from
the onset of symptoms was 60.5% of STEMI females and
64.7% of STEMI males (P ¼ 0.36). The rate of bleeding and
other complication was 12%.

In the overall study population of elderly patient with
ACS, coronary angiography was performed in 24.7% of
patients. It was significantly (P ¼ 0.025) more often in
males (29.4%) than in females (21%); and in patients
with STEMI vs. non-ST-elevation ACS (29.1% vs. 18.4%,
P ¼ 0.011). Old men showed more severe coronary athero-
sclerosis than old women, presenting a number of sig-
nificant lesions (lumen stenosis . 50%) that was about
one-quarter more.

There were only few differences between those patients
,85 years old (young-elderly) and those ≥85 years old
(old-elderly). Comparisons between these two groups are
illustrated in Table 3. In the old-elderly group the number
of females was significantly higher, and the number of
patients with diabetes mellitus was significantly lower.
Younger patients tended to have (P ¼ ns) invasive proce-
dures more frequently.

Outcome and predictors

The mortality rate was 21%. There was no significant differ-
encebetween femalesandmales (21.1%vs.21%,P ¼ 0.98),
also between young-elderly and old-elderly (19.5% vs.
24.5%, P ¼ 0.24). But, as shown in Figure 1, the rate of
in-hospital mortality increased significantly (P ¼ 0.022)
from unstable angina (2.2%), through NSTEMI (16.7%) to
STEMI (25.2%).

In STEMI patients, the mortality rate of those treated
with reperfusion (fibrinolysis 20.0% or primary PCI 22.0%)
and those receiving conservative management (26.5%)
was not statistically significant (P ¼ 0.38).

Table 4 displays the results of the univariate analysis for
predictors of in-hospital mortality. Multivariate logistic
regression (Table 5) identified systolic blood pressure
,100 mmHg, Killip class ≥ 2, and STEMI (as index event)
to be independent predictors of death. Conversely, use of
evidence-based drugs, such as beta-blockers, statins, and
ACE-inhibitors had positive protective effects.
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Discussion

Octogenarians constitute a fast growing group of cardio-
vascularpatients.This studygivesevidence forcardiovascu-
lar risk factors, clinical presentation, treatment, and

prognosis of 437 very old patients (≥ 80 years) recently ad-
mitted to the hospital with ACS in 8 Eastern European Coun-
tries.Our mainfindings, from the ISACS-TCregistry, point up
gender differences in the clinical presentations and the
effects of age on the outcome of very old patients with ACS.

Table 1 Clinical characteristics of the study population according to gender

Females, n ¼ 219 Males, n ¼ 218 P-value

Age, year 83.7+3.3 83.3+2.9 0.13
Cardiovascular risk factors

Diabetes mellitus 26.0 25.2 0.85
History of lipid disorders 17.8 22.5 0.22
History of hypertension 76.3 71.6 0.26
History of smoking 7.4 32.0 ,0.001

Past medical history
Prior stable angina 28.4 26.4 0.79
Peripheral arterial disease 5.0 6.4 0.53
Prior myocardial infarction 12.3 19.7 0.035
Prior revascularization 1.4 1.4 0.92
Prior heart failure 12.8 9.2 0.23
Prior TIA/stroke 6.8 7.8 0.70
Recent unstable angina 17.9 22.5 0.50

Clinical presentation
Two or more CP in the previous 24 h 42.7 48.7 0.68
Typical chest pain 75.9 83.7 0.072
Killip class ≥2 42.8 30.1 0.019
ECG abnormality 97.2 94.7 0.21
Serum creatinine, mmol/L
Heart rate, bpm 88.5+25.8 83.5+24.7 0.032
SBP, mmHg 141.4+32.9 136.0+32.4 0.091

Index event
MI with ST-segment elevation 133 (60.7) 125 (57.3) 0.47
MI without ST-segment elevation 76 (34.7) 74 (33.9) 0.86
Unstable angina 9 (4.1) 19 (8.7) 0.049

In-hospital medications
Aspirin 200 (91.3) 203 (93.1) 0.48
Beta-blockers 149 (68.0) 153 (70.2) 0.63
Statin 180 (82.2) 184 (84.4) 0.53
ACE inhibitor 167 (76.3) 168 (77.1) 0.84

Diagnostic–therapeutic procedures
Coronary angiography 46 (21) 64 (29.4) 0.042
Coronary revascularizationa 80.4 79.7 0.92
Number of significant lesionsa 1.9+1.2 2.5+1.4 0.039

Data are n (%) or mean+ SD. ACE, angiotensin converting enzyme; CP, chest pain; ECG, electrocardiogram; SBP, systolic blood pressure; TIA, transient
ischaemic attack; MI, myocardial infarction.

aValues determined from patients having coronary angiography.

Table 2 Management of patients with STEMI

Females, n ¼ 133 Males, n ¼ 125 P-value

Conservative treatment 75.2 65.9 0.23
Lytic therapy 7.5 12.2
Primary PCI 17.3 21.9

,85 years old n ¼ 182 ≥85 years old n ¼ 74 P-value
Conservative treatment 70.3 71.6 0.85
Lytic therapy 10.4 8.1
Primary PCI 19.3 20.3

STEMI, ST-elevation myocardial infarction; PCI, percutaneous coronary intervention.
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Women

The proportion of women in this study population was very
high, similar and even superior to that of men, as in the
subgroup of old-elderly. This is consistent with previous
studies5–9 and somehow expected, because women com-
monly live longer than man. However, till now, it was still
unclear which details that characterized ACS in young
females were shared with old females. This is the case of
typical angina. Heavy or squeezing feeling, discomfort,
tightness, or pressure under the sternum or chest bone,
whichmayradiate to thejaw,neck,arms,back,andepigas-
trium was less prevalent in elderly women than elderly
men, as described for younger females.5 Conversely,
STEMI, as index event, results much more often in elderly
women than in younger patients.5–9

Cardiovascular risk profile in octogenarians

This study shows that the prevalence of all conventional
cardiovascular risk factor but hypertension was very low.
The population of octogenarian patients with ACS may
present many differences with the classic cohort of ACS
patients.6–12 Our population had an elevated incidence of
patients with hypertension, but a very low incidence of
smokers or former smokers and of patients with dyslipidae-
mia and diabetes mellitus. This observation gives origin to
the idea that perhaps the octogenarian status can be
achieved more easily without conventional cardiovascular
risk factors (patients with risk factors died of ischaemic
heart disease before). Furthermore, in old patients
hypertension could be a pathophysiological response to
decreased elastic artery compliance, reduced plasma

Table 3 Differences between young-elderly and old-elderly patients

,85 years old n ¼ 302 ≥85 years old n ¼ 135 P-value

Age, year 81.8+1.4 87.3+2.6 ,0.001
Males 52.9 42.2 0.039
Risk factors

Diabetes mellitus 28.5 19.3 0.041
History of lipid disorders 19.5 21.5 0.63
History of hypertension 73.2 75.6 0.60
History of smoking 22.5 13.3 0.029

Past medical history
Prior stable angina 27.5 31.2 0.46
Peripheral arterial disease 5.3 6.7 0.57
Prior myocardial infarction 17.5 12.6 0.19
Prior revascularization 3.3 2.2 0.53
Prior heart failure 10.3 12.6 0.47
Prior TIA/stroke 6.6 8.9 0.40
Recent unstable angina 19.3 22.2 0.69

Clinical presentation
Two or more CP in the previous 24 h 49.5 37.5 0.17
Typical chest pain 81.6 75.8 0.38
Killip class ≥ 2 36.8 36.2 0.92
Time from symptom onset to admission, within 12 h 61.3 63.7 0.62
ECG abnormality 96.5 94.7 0.37
Heart rate, bpm 87.2+26 83.8+23.6 0.21
SBP, mmHg 138.7+33.1 138.9+31.9 0.94

Index event
MI with ST-segment elevation 60.9 54.8 0.23
MI without ST-segment elevation 32.8 37.8 0.31
Unstable angina 6.3 6.7 0.88

In-hospital medications
Aspirin 92.5 92.6 0.85
Beta-blockers 62.6 55.6 0.16
Statins 84.1 81.5 0.49
ACE inhibitor 76.8 76.3 0.90

Diagnostic–therapeutic procedures
Coronary angiography 83 (27.5) 27 (20.0) 0.096
Coronary revascularizationa 79.3 84.1 0.45
Number of significant lesionsa 2.2+1.2 2.3+1.6 0.90

Data are n (%) ormean+ SD.ACE, angiotensin converting enzyme; CP, chest pain; ECG, electrocardiogram;TIA, transient ischaemicattack; SBP, systolic
blood pressure; MI, myocardial infarction; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft.

aValues determined by patients having coronary angiography.

Acute coronary syndrome in octogenarian patients A91

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartjsupp/article-abstract/16/suppl_A/A87/359841 by guest on 15 M

arch 2020



Figure 1 The rate of in-hospital mortality increased significantly (P ¼ 0.022) from unstable angina (2.2%), through NSTEMI (16.7%) to STEMI (25.2%). There
was no significant difference in the rate of in-hospital mortality between females and males (21.1% vs. 21%, P ¼ 0.98), also between young-elderly (≤85 years
old) and old-elderly (19.5% vs. 24.5%, P ¼ 0.24). NSTEMI: non-ST-elevation myocardial infarction, STEMI: ST-elevation myocardial infarction.

Table 4 Predictors of in-hospital mortality

OR 95% CI P-value

Age, year 1.05 0.98–1.13 0.13
Age ≥ 85 1.33 0.82–2.16 0.25
Males 1.00 0.63–1.59 0.98
Risk factors

Diabetes mellitus 1.11 0.63–1.79 0.82
History of lipid disorders 0.51 0.25–1.03 0.31
History of hypertension 0.69 0.33–1.09 0.12
History of smoking 0.98 0.46–3.09 0.71

Clinical history
Prior stable angina 0.51 0.18–1.46 0.21
Peripheral arterial disease 1.19 0.46–3.09 0.71
Prior myocardial infarction 0.57 0.28–1.18 0.13
Prior revascularization 0.93 0.19–4.48 0.93
Prior heart failure 0.72 0.32–1.61 0.43
Prior TIA/stroke 1.27 0.55–2.93 0.57
Recent unstable angina 0.41 0.11–1.46 0.17

Clinical presentation
Two or more CP episodes in the previous 24 h 1.20 0.49–2.93 0.69
Typical chest pain 0.86 0.46–1.59 0.65
Killip class ≥ 2 1.86 1.16–3.01 0.011
Time from the onset of symptom to admission within12 h 1.26 0.78–2.05 0.34
ECG abnormality 1.98 0.44–8.83 0.37
Heart rate, bpm 0.99 0.98–1.01 0.48
SBP, mmHg 0.97 0.95–0.98 , 0.001

Index event
MI with ST-elevation 1.89 1.15–3.12 0.012
MI without ST-elevation 0.66 0.39–1.09 0.10
Unstable angina 0.27 0.06–1.17 0.08

In-hospital medications
Aspirin 0.30 0.14–0.61 ,0.001
Beta-blockers 0.56 0.35–0.86 0.012
Statins 0.19 0.12–0.31 ,0.001
ACE inhibitor 0.19 0.11–0.32 , 0.001

Diagnostic–therapeutic procedures
Coronary angiography 0.61 0.35–1.09 0.087
Coronary revascularization 0.87 0.48–1.57 0.65
Number of significant lesions 0.73 0.44–1.23 0.21

ACE, angiotensin converting enzyme; CP, chest pain; ECG, electrocardiogram; SBP, systolic blood pressure; TIA, transient ischaemic attack; MI, myo-
cardial infarction; OR, odds ratio; CI, confidence intervals.
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renin activity, and increased salt sensitivity. However, such
high prevalence of hypertension in very old patients with
ACS also raises the suspicion that hypertension could play
a key and major role in the pathogenesis of ACS in the
very elderly patients and opens the door to call attention
for positive preventive actions. Indeed, randomized con-
trolled intervention trials have demonstrated that treat-
ment of systolic hypertension in very old patients may
reduce the rates of cardiovascular mortality.13

Management and outcome

Revascularization of very elderly patients showed a trend
of decreased mortality for patients undergoing PCI and/
or CABG.14 However, the estimated benefit of invasive pro-
cedure and revascularization during the acute phase of ACS
is still a matter of debate in elderly. The most powerful pre-
dictor of in-hospital mortality for PCI has been shown to be
an emergent case.14

The study population of the ISACS registry had a very
low rate of invasive management, comparing with recently
published data from Western Countries.15–17 In the Belgian
STEMI registry, 76.9% of patients aged ≥80 years had PCI,
vs. 19.6% placed in our cohort of 8 Eastern European Coun-
tries. Moreover, female gender was associated with lower
use of invasive evaluation; although, when the coronary
anatomy was known the revascularization was performed
in a similar manner, and gender did not influence old-
patient’s outcome. The mortality rate of our cohort was
2.2% for patients with unstable angina, 16.7% for patients
with NSTEMI, and 25.2% for patients with STEMI. In STEMI
patients, the mortality rate was 20.0% for those receiving
fibrinolysis, 22.0% for those who underwent primary PCI
and 26.5% for those receiving conservative treatment and
no reperfusion (differences were not statistically signifi-
cant). The rate of death was slightly higher to those recent-
ly published by other European countries. In the Belgian
STEMI registry, in-hospital mortality was 17.8% (without
significant difference regarding conservative vs. thromb-
olysis vs. primary PCI).15 While, in the Eindhoven area
(the Netherlands), the rate of in-hospital death for STEMI

patients undergoing primary PCI was 16.3%, but the study
did not explore other treatment options (no reperfusion
and fibrinolysis).17

Our findings, particularly in relation to prognosis, are
relevant to treatment decision.18 Determinants of
outcome are complex. Previous studies demonstrated
that age is one of the most important determinants of
death.10,11 However, those studies refer to younger study
cohorts. Our data show that age was unhelpful in defining
the risk of death in very old (.80 years old) patients with
ACS. Systolic blood pressure , 100 mmHg, STEMI as the
index event, and the development of left-ventricular
failure were the most important negative determinants
of prognosis for our cohort, which emphasizes that in plan-
ning risk-based management, consideration of age inde-
pendently of clinical status seems to be inappropriate.

Only limited data are available about the safety, efficacy
and outcome of treatments in octogenarian patients with
ACS. Randomized clinical trials are under-powered. And
most registry studies refer to selected populations. Our
findings lend support for vigorous treatment of elderly
patients with ACS as a way of improving the outcome. Not
all elderly patients have a poor outcome and the use of
evidence-based drugs in this study population is excellent
both in terms of absolute and relative risk.

Limitation

The endpoint of the present study was in-hospital mortality
in very elderly patients. The study did not find any advan-
tage of revascularization over conservative treatment
for patients of ≥80 years old, even in the sub-group of
STEMI patients. Short-term outcome must be placed in
the context of long-term benefits that might be offered
by invasive management.19,20
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