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SUMMARY

Introduction/Objective Population of elderly people is increasing and modern medicine is faced with
the problem of large morbidity and mortality from cardiovascular diseases in this age group. Modern
treatment strategies have not been sufficiently investigated in the elderly, therefore these people often
receive suboptimal treatment. The aim of the study was to evaluate clinical characteristic, cardiac risk
factors, management strategies and early outcome in the elderly patient with ST elevated myocardial
infarction (STEMI).

Methods This retrospective study included 217 consecutive patients, aged > 70 years (mean age 77.6 + 4.9
years, 103 men, 114 women) with STEMI admitted to the Institute of Cardiovascular Diseases of Vojvodina.
We have analyzed patients’ clinical characteristics, risk factors, left ventricular function and treatment
strategies in relation to in-hospital outcome.

Results First clinical symptom was chest pain in 209 (96.3%) of patients. On admission, 35 (16.1%) patients
were with severe signs of heart failure (Killip class IlI-1V). Duration of symptom onset to hospital admission
was 14.7 £ 28.6 hours. Out of 217 patients, 168 (77.4%) patients received reperfusion treatment, includ-
ing primary percutaneous coronary ntervention (PPCI) in 164 (75.6%) patients, and fibrinolytic therapy
in 4 (1.8%) patients. Hospital mortality was 26.3% (57 patients). PPCl was univariate predictor of lower
in-hospital mortality, whereas multivariate predictors of in-hospital mortality were cardiogenic shock
(OR 67.095; 95% Cl (6.845-657.646); p < 0.001) and low ejection fraction (OR 0.901; 95% Cl (0.853-0.963);
p =0.001).

Conclusion In elederly patients presenting with STEMI, PPCl was asscoiated with lower mortality, whereas
cardiogenic shock and lower ejection fraction were independent predictors of worse prognosis after

STEMI.
Keywords: ST elevated myocardial infarction; primary percutaneous coronary intervention; fibrinolysis,
elderly

INTRODUCTION 44.2% men and 40.3% women were over 70

Older adults make up an increasingly large pro-
portion of acute coronary syndrome (ACS) [1,
2]. About 60% of hospital admissions for ACS
are patients over 65, and approximately 85%
deaths occur in this age group. Large registries
have shown that about 24-28% of ST-elevation
myocardial infarction (STEMI) admissions be-
long to the patients aged > 75 year [3]. Other
studies also confirmed higher in-hospital and
long-term mortality from STEMI in patients
older than 70 years [2, 4].

In Serbia, as in most developing countries,
there is a trend of population aging and the
proportion of patients over 65 years has in-
creased from 8.9% in 1971 to 19.2% of popu-
lation in 2016. In last decades, cardiovascular
diseases were the leading cause of mortality in
Serbia with 51.7% of all deaths in 2016, and
17.5% due to ischemic heart disease (about 50%
from acute coronary syndrome) [5]. According
to the latest reports from the population-based
Registry of Acute Coronary Syndrome in Ser-
bia [6], out of all newly diagnosed MI in 2016,

years old. Incidence rate of MI for the popula-
tion was 259.7 for men and 157.3 for women,
and the highest incidence was in patients > 75
years, for men 963.5 and the women 721.1 per
100,000 population [6]. Mortality rate was also
highest in the oldest group: 77.7 for men and
48.6 for women < 75 years, but in patients > 75
years of age significantly increased to 413.9,
and 306.8 per 100,000, for men and women
respectively [6].

Age is not only a risk factor for cardiovas-
cular disease; it is also an independent risk
factor for adverse outcomes after cardiovas-
cular events, including short-term morbidity
(stroke, heart failure and shock) and mortality
in patients with STEMI treated with percutane-
ous coronary intervention (PCI) [7]. In study
APEX-AMI mortality after 90 days was 13.1%
in patients > 75 years and 2.3% at patients < 65
years [8].

Since patients older than 65 years are fre-
quently not well-represented in clinical trials,
the effect of treatment is not well documented,
particularly for primary PCI (PPCI) and novel
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medical therapies [3, 4, 8]. However, guidelines have rec-
ommended invasive strategy for patients with STEMI ir-
respective of age, but still there is deficiency of evidence
[9, 10, 11].

The aim of this study was to evaluate clinical charac-
teristics, cardiac-risk factors, management strategies and
intra-hospital outcome in the elderly (= 70 years) patients
with STEML

METHODS

The retrospective study included 217 consecutive elderly
(= 70 years) patients with STEMI, 103 (47.5%) men (mean
age 77.2 £ 4.6 years), and 114 (52.5%) female (mean age
78.4 £ 5.1 years; p = 0.78) admitted during 2015 at the
Institute of Cardiovascular Diseases of Vojvodina.

Acute myocardial infarction was defined according to
the ESC Third universal definition of myocardial infarc-
tion [12] by significant elevation of cardiac biomarkers in
addition to at least one of these criteria: clinical presenta-
tion, electrocardiographic abnormalities as persistent ST
segment elevation in contiguous leads 1 mm or more; defi-
nite T-wave inversion; evolution of pathologic Q-waves; or
new onset left bundle branch block (LBBB). STEMI was
defined with symptoms of ischaemia, ST-segment elevation
in at least two contiguous leads, or new onset LBBB and
positive cardiospecific enzymes [9].

In all patients initial clinical, laboratory, and standard
2D echocardiography examination was performed, includ-
ing evaluation of left ventricle wall motion analysis, and
ejection fraction (LVEF) [13].

Reperfusion strategy was defined as: primary reperfu-
sion with PPCI or thrombolysis -when the patient received
fibrinolytic agent; no reperfusion therapy when the patient
did not receive any reperfusion treatment. PPCI were per-
formend in patients with myocardial icshemia < 12 hours
of duration, or regardless of the time from symptoms onset
in case of ongoing ischaemia, haemodynamic instability
or malignant arrhythmias. PCI in asymptomatic patients
> 48 h after onset of symptoms was not performed. Throm-
bolysis with alteplase was initiate in patients < 12 hours of
symptom when PPCI was refused and there was no cotra-
indications to fibrinolysis.

All patients were given standard therapy according to
the ESC guideline for STEMI and according to clinical pre-
sentation [9]. Regardless of the type of reperfusion strategy,
all patients received a loading dose of aspirin (300 mg)
and continued with 100 mg daily, as well as clopidogrel
(300-600 mg loading dose followed by 75 mg dose once
daily) or ticagrelor (180 mg loading dose, followed by 90
mg maintenance dose twice daily). PPCI was performed
according to the standard protocol.

Protocol for fibrinolytic strategy with alteplase was fol-
lowing: 15 mg alteplase i.v. bolus, then continuous infusion
of 0.75 mg/kg over 30 minutes and then 0.5 mg/kg over 60
minutes alteplase, followed by unfractionated heparin bo-
lus (60 U/kg i.v.) and continued with enoxaparin 1 mg/kg
s.c. twice daily for maximum eight days. For patients > 75
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years, loading dose of clopidogrel was omitted, and sub-
cutaneous dose of enoxaparin was reduced to 0.75 mg/kg.

Non-reperfused patients with STEMI received aspirin,
clopidogrel, and enoxaparin with same dosages as in pa-
tients receiving fibrinolytic therapy.

In patients with chronic kidney disease and eGFR< 30 ml/
min/1.73 m?, dose of enoxaparin was adjusted (0.75 mg/kg
s.c. once daily)

ECG, laboratory and clinical follow-up was systemati-
cally performed throughout hospital stay, and all adverse
events were recorded including mortality, repeated signs of
myocardial ischemia, bleeding, heart failure, cardiogenic
shock and stroke.

Congestive heart failure at the time of presentation was
estimated by Killips classification [14]. Major bleeding was
defined as bleeding requiring transfusion and/or prolonged
hospital stay and/or causing a drop-in hemoglobin > 3 g/ [15].

Stroke was defined as the development of new neuro-
logic deficit not present on initial examination, neurologist
diagnosis of stroke, or diagnosed by computed tomography
imaging [16].

Statistical analysis

Descriptive statistics were generated for all study variables,
including means and standard deviations (SD) for con-
tinuous variables and relative frequencies for categorical
variables. One sample Students t test, Mann-Whitney test
and Chi-Square test were performed to evaluate statisti-
cally significant differences between groups. Univariate
and multivariate logistic regression analyses were used to
determine predictors of in-hospital mortality. Statistical
significance was defined as p value of 0.05. All statisti-
cal analyses were performed using SPSS version 17.0 for
Windows.

RESULTS

During the one-year period, 2306 patients were admitted
to the Coronary Care Unit, including 1314 (57.0%) pa-
tients < 70 years, 715 (31%) patients 70-80 years, and 277
(12%) were > 80 years. One-third of all patients (756) were
admitted with STEMI diagnosis, including 217 (28.7%)
patients > 70 years of age (114 female vs. 103 male, 52.5%
vs. 47.5% p = 0.455).

Basic clinical characteristics of examinated patients are
presented in Table 1. Initial and dominant clinical symp-
tom was chest pain, presented in 209 (96.3%) patients,
whereas dyspnea as a dominant symptom was reported in
seven (3.2%) patients, and fatigue in one patient (0.5%).
Typical ECG for STEMI had 209 (96.3%) patients, seven
(3.2%) had LBBB and one (0.5%) had a pacemaker.

Killip classification on admission was following: 140
patients (64.5%) had no evidence of heart failure or Killip
I class; 42 patients (19.4%) had Killip IT; 17 patients (7.8%)
had pulmonary edema or Killip III; and 18 patients (8.3%)
had cardiogenic shock or Killip IV. Mean time from symp-
tom onset to hospital admission was 14.7 + 28.6 hours.
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Table 1. Selected baseline and clinical characteristics at presentation among elderly patients with STEMI

Baseline characteristics Alpafizrs Sreee bl p value
(n=217) (n=160) (n=57)
Male sex, n (%) 103 (47.5) 82(51.3) 21(36.8) 0.061
Age 70-80 years, n (%) 163 (75.1) 126 (78.8) 37 (64.9) 0.038
Age over 80 years, n (%) 54 (24.9) 34(21.3) 20(35.1) 0.038
Age (years), mean+SD 77.2+46 769+46 782+44 0.056
(T;]";Z ;";”;(;)yc’:‘)ﬁ;f;”‘;n"czsf;tfe‘:\f;T()':S'n:’:a(nh)) 14.7 (9.98-20.6) 14.8 (10-19.6) 14.3 (8.59-20) 0.907
Systolic blood presure (mmHg), mean + SD 136.2+38.5 1459 +26.2 108.2+51.5 <0.01
Dyastolic blood pressure (mmHg), mean + SD 79.1+24.2 85,5+ 155 61+33.6 <0.01
Heart rate (b.p.m.), mean + SD 80.5+21.1 81+185 79+273 0.544
Ejection fraction (%), mean + SD 460+ 1.6 48.1+10.5 347 +11.1 <0.01
Admission symptoms, n (%)
Pain 209 (96.3) 155 (96.9) 54 (94.7) 0.436
Dyspnea 7(3.2) 4(2.5) 3(5.3) 0.383
Weakness 1(0.5) 1(0.6) 0 1.000
Killip class, n (%)
| 140 (64.5) 119 (74.4) 21 (36.8) <0.05
I 42(19.4) 30(18.8) 12(21.1) 0.855
I 17 (7.8) 11(6.9) 6(10.5) 0.553
I\ 18(8.3) 0 18(31.6) <0.05
Risk factors, n (%)
Dyslipidaemia 44 (2.3) 37(23.1) 7(12.3) 0.080
Current smokers 55(25.3) 46 (28.8) 9(15.8) 0.053
Hypertension 184 (84.8) 138 (86.3) 46 (80.7) 0.317
Family history 36 (16.6) 29(18.1) 7(12.3) 0.308
Diabetes mellitus, n (%) 62 (28.6) 44 (27.5) 18 (3.6) 0.186
Treatment with oral antidiabetics 46 (21.2) 31(19.4) 15 (26.3) 0.362
Tretment with insulin 16 (7.4) 13 (8.1) 3(5.3) 0.570
Glucose intolerance 16 (7.4) 15(9.4) 1(1.8) 0.076
Disease history, n (%)
Previous myocardial infarction 11 (5.1) 6(3.8) 5(8.8) 0.138
Previous PCl 2(0.9) 1(0.6) 1(1.8) 0.444
Previous CABG 3(1.4) 1(0.6) 2(3.5) 0.111
Chronic renal failure 12 (5.5) 5(3.1) 7(12.3) 0.009
Blood test on admission, mean + SD
Creatine kinase (mmol/I) 1062.7 £ 1226.7 1042.6 £ 1221.2 2079.0 £ 1303.7 0.148
Creatine kinase myocardial band (mmol/I) 1146+ 125.2 113.3+126 180.7 +49.2 0.358

Mean LV EF was reduced to 46 + 11.6%; with 130 (59.9%)
patients having EF < 50%.

A total of 168 (77.4%) patients received reperfusion
therapy including 164 (75.6%) with PPCI, and only four
(1.8%) received fibrinolytic therapy (Table 2). There were
49 (22.6%) patients without primary reperfusion therapy,
and not all of the patients underwent coronary angiogra-
phy (28 patients or 57.1%). Two (0.9%) patients went to
urgent surgical revascularization or coronary artery bypass
grafting (CABG), whereas nine (4.1%) were referred to
cardiac surgery, and 17 (7.8%) for PCI. Out of 164 patients
undergoing PPCI, in 82 (50%) infarct-related artery was
left anterior descendent coronary artery, in 58 (35.4%)
right coronary artery, and in 18 (10.9%) patients was cir-
cumflexis artery; in six patients (3.7%) culprit lesion could
not be defined.

The most frequently in-hospital complication was heart
failure developed in 37 patients (17.1%), and cardiogen-
ic shock in 31 patients (14.3%), followed by reccurent
myocardial ischaemia in 16 patients (7.4%), ventricular

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):167-172

Table 2. Treatment and in-hospital outcomes among elderly patients

with STEMI
All patients | Survived Died
Treatment, n (%) (n=217) (n=160) | (h=57) p value
PPCI 164 (75.6) | 129(80.6) | 35(61.4) | 0.005
Fibrinolysis 4(1.8) 2(1.3) 2(3.5) 0.282
Primary reperfusion | 168 (77.4) | 131(81.9) | 37 (64.9) | 0.005
No primary 49(226) | 29(18.1) |20(35.1) | 0.005
reperfusion
Complications, n (%)
Reccurent
ischaemia 16 (7.4) 8(5) 8(14) 0.052
Hematoma 5(2.3) 3(1.9) 2(3.5) 0.608
Cardiac
arrest - VT/VF 16 (7.4) 8(5) 8(14) 0.052
Atrial fibrillation 17 (7.8) 12(7.5) 5(8.8) 0.984
AV block 12 (5.5) 5(3.1) 7(12.3) | 0.024
Shock 31(14.3) 1(0.6) 30(52.6) | <0.05
Heart congestion 37(17.1) 17(10.6) | 20(35.1) | 0.009
Stroke 6(2.8) 2(1.3) 4(7) 0.070
Cognitive
disturbances 8(3.7) 7 (4.4) 1(1.8) 0.684
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arrhythmias in 34 patients (15.2%), and AV block in 12
patients (5.5%). Subcutaneous hematoma as complication
of femoral arterial punction was recorded in five patients
(2.8%), but with no indication for surgical tretment of he-
mathoma.

Mortality rate during hospitalisation was 26.3% or 57
patients, including 21 men and 36 women. Seven patients
(3.2%) were resuscitated in cath lab and died because of
cardiac arrest during PPCI. There was borderline differ-
ence in mean age between survivors and non-survivors,
respectively (76.9 + 4.6 vs 78.2 + 4.4 years, p = 0.056), and
interestingly no difference in time from symptom onset to
admission (14.8 vs 14.3 hours, p = 0.907). Survivors had
significantly higher LVEF (48.1 £ 10.5% vs 34.7 + 11.1%,
p < 0.01), higher systolic (145.9 + 26.2 vs 108.2 + 51.5
mmHg, p < 0.01), and diastolic blood pressure on ad-
mission (85.5 £ 15.5 vs 61 + 33.6 mmHg, p < 0.01). In-
hospital mortality rate for Killip class III-IV was 24/35
(69%) (Table 1).

Table 3. Univariate and multivariate predictors* of in-hospital mortality

Variable Odds ratio 95% Cl p-value
Killip class llI-1IV 3.094 2.156-4.439 <0.001
Systolic blood pressure 0.969 0.958-0.981 <0.001
Dyastolic blood pressure 0.953 0.935-0.971 <0.001
Low ejection fraction 0.919 0.877-0.964 <0.001
Renal failure 4.340 1.319-14.281 0.016
PPCI 0.364 0.185-0.714 0.003
No reperfusion 2.750 1.400-5.402 0.003
AV block 4.340 1.319-14.281 0.016
Shock 93.564 10.981-797.206 | <0.05
Heart congestion 7.421 1.501-34.475 0.007
Low ejection fraction * 0.901 0.853-0.963 0.001
Shock* 67.095 6.845-657.646 | <0.001

By univariate regression analysis (Table 3), predictors
of in-hospital mortality were Killip class III-IV (OR 3.094;
95% CI 2.156-4.439; p < 0.001), no reperfusion therapy (OR
2.750; 95% CI 1.400-5.402; p = 0.003), heart failure (OR
7.421; 95% CI 1.501-34.475; p = 0.007, cardiogenic shock
(OR 93.56; 95% CI 10.981-797.206; p < 0.001), low ejec-
tion fraction (OR 0.919: 95% CI 0.877-0.964; p < 0.001).
PPCI was a predictor for better survival (OR 0.364; 95% CI
0.185-0.714, p = 0.003. Independent multivariable predic-
tors of in-hospital mortality were cardiogenic shock (OR
67.095; 95% CI (6.845-657.646); p < 0.001) and low ejec-
tion fraction (OR 0.901; 95% CI (0.853-0.963); p = 0.001).

DISCUSSION

Our study demonstrated that in elderly patients with
STEMLI, initial and dominant clinical symptom was chest
pain, but still, about 20% was admitted after > 12 hours of
symptom onset accompanied by symptoms of heart failure
(35.5%). The most commom in-hospital complications of
STEMI were heart failure, cardiogenic shock, ventricular
arrhythmias and AV blocks. The other disturbing findings
of our study is extremely high in-hospital mortality rate
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of 26.3%, despite reperfusion and PPCI in > 75% of the
patients. Thus, the main predictors for the worst outcome
were absence of reperfusion therapy, Killip III-IV, heart
failure, AV block, whereas low left ventricular EF and car-
diogenic shock were independent predictors of in-hospital
events. Additionally, patients undergoing PPCI had better
in-hospital survival.

In our study, symptoms of myocardial infarction were
typical, with chest pain in 96% of patients, which is consis-
tent with previous data [17]. However, atypical symptoms
like dyspnea, nausea and syncope [18, 2] may be one of the
reason for a delay of elderly patients’ arrival to the hospital.
It has been shown that the time from onset of symptoms to
hospital admission of these patients was prolonged com-
pared to younger patients [2, 18], measured as first medi-
cal contact time and total ischemic time (p < 0.001) [16,
19]. Schoenenberger et al. [20] found that the delay from
symptom onset to hospital admission of patients > 70 years
decreased between 2001 and 2012 in acute myocardial in-
farction in Switzerland (AMIS) cohort.

In our study, there was no significant difference between
the time from symptom onset to admission of surviving
and deceased patients, but both groups had very late pre-
sentation for STEMI treatment with a mean time delay of
14.7 £ 28.6 hours. The delay to STEMI treatment was very
well apprecited medical issue and independent predictor
of in-hospital mortality [19].

As shown earlier and confirmed in our study, elderly
patients with STEMI were more often female [2, 16], with
higher rate of mortality in men [21]. Regarding comorbidi-
ties, only chronic renal failure significantly correlated with
in-hospital mortality in our patients, also consistent with
previous studies [3, 22]. Congestive heart failure is more
frequently in older population with IM [16, 20, 23], and
appeared to be an important predictor of poor outcome (7,
22] regardless of appropriate therapeutic approach [7], and
more elderly patients with STEMI had higher Killip class
> 1, including cardiogenic shock, compared to younger
patients [16, 21, 24]. Widimsky at al [25] compare impor-
tance of Killip class on the outcome after PPCI in relation
to the age of patients, and found that in-hospital mortality
of Killip IV patients was 69% (elderly group), 54% (65-74
years, p < 0.001) and 27% (< 65 years, p < 0.001). In the
same cohort in-hospital mortality of patients with Killip
II-III was significantly lower in all age groups: 4% (el-
derly), 2.7% (65-74 years) and 0.8% (< 65 years).

In patients with STEMI, IMMEDIATE trial [26] has
demonstrated that lower LVEF was significantly associated
with 1-year mortality or hospitalization for heart failure.
For every 5 % LVEF reduction, the hazard ratio [HR] was
1.26 (95% CI 1.15, 1.38, p < 0.001). The presence of LV
dysfunction on baseline left ventriculography in patients
enrolled in the HORIZONS-AMI trial who underwent
PPCI was a powerful predictor of early and late mortality
irrespective of the extent of coronary artery disease [27]. In
our patients lower EF was also related to higher mortality.

As the clinical presentation of acute MI varies by age
and presence of co-morbidities, many physicians use the
“first not harm” strategy for elderly population who are at
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higher mortality risk, and they are often undergo a more
conservative and sub-optimal treatment [11], despite the
benefit of more invasive and aggressive approach [2, 8].
Numerous observations and studies proved that these
patients could have significant benefit from PPCI in the
settings of STEMI [1, 11, 24]. Angeli et al. [28] in the meta-
analysis of nine randomised trials found that early revas-
cularisation in elderly patients with MI reduced the risk of
rehospitalisation, recurrent myocardial infarction or death
to a greater extent compared to younger patients. One of
the trials examined the effect of PPCI instead of fibrinolytic
therapy in elderly patients with STEMI [24]. The death
rates were 7.7%, 15%, and 19.9% with PPCI, fibrinolysis,
and no reperfusion (p < 0.001), respectively. There was
no difference in the rates of hemorrhage stroke and other
major bleeding between groups. Authors concluded that
early reperfusion, especially PPCI, was safe and effective
with absolute reduction of mortality compared with no
reperfusion in patients > 75 years old [24]. Our data are
consistent with earlier findings, demonstrating PPCI as
a favorable predictor of prognosis [1, 8, 14]. In addition,
TRIANA study [29] showed advantage of PPCI compared
to fibrinolysis concerning mortality, reinfarction and stroke
during 30 days. (OR 0.64; 95% IP 0.45-0.91).

Still, STEMI network is less efficient in elderly than
younger patients [19], as they received both thrombolytic
and invasive procedures less frequently when compared
with younger patients [1, 23, 30]. However, recent registries
observed trend of increase rate of aggressive treatment of
STEMI in elderly, especially PPCI [8, 20, 30].

One of the major concerns in elderly population is
bleeding and neurological disorders [1]. However, rates
of haemorrhagic stroke (0.3%, 0.6%, and 0.1%) and other
major bleeding (3%, 5%, and 3.1%) were similar for pri-
mary PCI, fibrinolysis, and no reperfusion group in elder
with IM [24]. In our study, neurological complications were
observed in small number of patients, stroke in 2.8% and
mental disorders in 3.7%.

REFERENCES

1. Zaman MJ, Stirling S, Shepstone L, Ryding A, Flather M, Bachmann
M, et al. The association between older age and receipt of care
and outcomes in patients with acute coronary syndromes: a
cohort study of the Myocardial Ischaemia National Audit Project
(MINAP). Eur Heart J. 2014; 35(23):1551-8.

2. Saunderson C, Brogan R, Simms A, Sutton G, Batin F. Acute
coronary syndrome management in older adults: guidelines,
temporal changes and challenges. Age Ageing. 2014; 43(4):450-5.

3. Xuming DAI, Whitehead JB, Karen PA. Acute coronary syndrome in
the older adults. J Geriatr Cardiol. 2016; 13(2):101-8.

4,  Batchelor WB, Anstrom KJ, Muhlbaier LH, Grosswall R, Weintraub
WS, O'Neill WW, et al. Contemporary outcome trends in the
elderly undergoing percutaneous coronary interventions: Results
in 7.472 octogenarians. J Am Coll Cardiol. 2000; 36(3):723-30.

5. Zdravstveno-statisticki godisnjak Republike Srbije 2016. Beograd:
Institut za javno zdravlje Srbije,Dr Milan Jovanovi¢ Batut”; 2017.

6. Incidencija i mortalitet od akutnog koronarnog sindroma u
Srbiji. Registar za akutni koronarni sindrom u Srbiji. Izvestaj br.

11. Beograd: Institut za javno zdravlje Srbije ,,Dr Milan Jovanovic¢
Batut”; 2016.

7. Tsai JP, Chen YC, Hung CL, Cheng HY, Jia-Yin, Hou C, et al. Reduced
in-hospital mortality in patients with acute myocardial infarction
after practice of percutaneous coronary intervention at a remote
hospital in Taiwan. Acta Cardiol Sin. 2011; 27:86-93.

Srp Arh Celok Lek. 2019 Mar-Apr;147(3-4):167-172

Mortality in elderly patients with acute MI was higher
than in young population [2, 16, 24]. Mortality in this study
was 26.3%, similar to 28.4% found by Lovleen et al. [23],
in STEMI patients > 65 years, but still unacceptably high.

Study limitations

The major limitation of this study was relatively small
number of patients, and quite a long-time interval between
symptoms onset and admission to the hospital, which is far
beyond recommended time frames for optimal reperfusion.
Most probably, the explanation for high in-hospital mortal-
ity is long time delay accompanied with all complications
of acute MI including low LVEE, heart failure and cardio-
genic shock. In addition, not all relevant angiographic and
procedure variables were included and analyzed, as TIMI
flow grade, SYNTAX score defining angiographic complex-
ity, as well as other procedure characteristics (additional
medications, inotropis support, etc).

CONCLUSION

Elderly patients represent a significant and increasing pro-
portion of STEMI patients. In our study population, elderly
patients with STEMI presented with typical symptoms
of chest pain, but with unacceptably long delay between
symptom onset and hospital addmision and a very high
in-hospital mortality. Cardiogenic shock and low LVEF
were independent predictors of in-hospital mortality,
whereas early reperfusion with PPCI significantly reduced
in-hospital mortality. Our findings support the need for
comprehensive health care STEMI network that will enable
efficient care of patients with STEMI, particularly in elderly
patient which per se represents most vulnerable subgroup
of STEMI patients with worse prognosis.

Conflict of interest: None declared.

8.  Gharacholou SM, Lopes RD, Alexander KP, Mehta RH, Stebbins
Al, Pieper KS, et al. Age and outcomes in ST-segment elevation
myocardial infarction treated with primary percutaneous coronary
intervention. Arch Intern Med. 2011; 171(6):559-67.

9. lbanezB, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci
C, Bueno H, et al. 2017 ESC Guidelines for the management
of acute myocardial infarction in patients presenting with ST-
segment elevation: The Task Force for the management of acute
myocardial infarction in patients presenting with ST-segment
elevation of the European Society of Cardiology (ESC). Eur Heart J.
2018;39:119-77.

10. LeonardiS, Bueno H, Ahrens |, Hassager C, Bonnefoy E, Lettino M.
Optimised care of elderly patients with acute coronary syndrome.
Eur Heart J Acute Cardiovasc Care. 2018; 7(3):287-95.

11.  Engberding N, Wenger NK. Acute coronary syndromes in the
elderly. F1000Res. 2017; 6:1791.

12.  Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chaitman BR, White
HD, et al. Third universal definition of myocardial infarction. Eur
Heart J. 2012; 33(20):2551-67.

13.  Galderisi M, Cosyns B, Edvardsen T, Cardim N, Delgado V, Di Salvo
G, et al. Standardization of adult transthoracic echocardiography
reporting in agreement with recent chamber quantification,
diastolic function, and heart valve disease recommendations:
an expert consensusdocument of the European Association of

www.srpskiarhiv.rs



172

20.

21.

22.

Cardiovascular Imaging. Eur Heart J Cardiovasc Imaging. 2017;
18(12):1301-10.

DeGeare VS, Boura JA., Grines LL, O’'Neill WW, Grines CL. Predictive
value of the Killip classification in patients undergoing primary
percutaneous coronary intervention for acute myocardial
infarction. Am J Cardiol. 2001; 87(9):1035-8.

GUSTO investigators. An international randomized trial comparing
four thrombolytic strategies for acute myocardial infarction. N
Engl J Med. 1993; 329(10):673-82.

Toleva O, Ibrahim Q, Brass N, Sookram S, Welsh R. Treatment
choices in elderly patients with ST: elevation myocardial
infarction-insights from the Vital Heart Response registry. Open
Heart. 2015; 2(1):e000235.

Solomon CG, Lee TH, Cook EF, Weisberg MC, Brand DA, Rouan
GW, et al. Comparison of clinical presentation of acute myocardial
infarction in patients older than 65 years of age to younger
patients: the Multicenter Chest Pain Study experience. Am J
Cardiol. 1989; 63(12):772-6.

Goch A, Misiewicz P, Rysz J, Banach M. The Clinical Manifestation
of Myocardial Infarction in Elderly Patients. Clin Cardiol. 2009;
32(6):E46-51.

Montisci R, Cacace C, Congia M, Marchetti M, Roberta S, Caddeo P,
et al. ST elevation myocardial infarction in elderly and very elderly
patients. J Am Coll Cardiol. 2018; 71(11):200.

Schoenenberger A, Radovanovic D, Windecker S, Iglesias

J, Pedrazzini J, Stuck A, et al. On behalf of the AMIS Plus
Investigators. Temporal trends in the treatment and outcomes of
elderly patients with acute coronary syndrome. Eur Heart J. 2016;
37:1304-11.

Leal MF, Souza Filho NF, Haggi Filho H, Klosoviski ER, Munhoz

EC. Acute myocardial infarction in elderly patients: comparative
analysis of the predictors of mortality. The elderly versus the
young. Arq Bras Cardiol. 2002; 79(4):363-74.

El-Menyar A, Zubaid M, Al-Mahmeed W, Sulaiman K, AINabti A,
Singh R, et al. Killip classification in patients with acute coronary
syndrome: insight from a multicenter registry. Am J Emerg Med.
2012;30(1):97-103.

Dejanovic J. et al.

23.  Bhatia LC, Naik RH. Clinical profile of acute myocardial infarction in
elderly patients. J Cardiovasc Dis Res. 2013; 4(2):107-11.

24.  HeP YangJ, XuH, Gao X, XianY,Wu, et al. The comparison of the
outcomes between primary PCl, fibrinolysis, and no reperfusion
in patients > 75 years old with ST-segment elevation myocardial
infarction: Results from the Chinese acute myocardial infarction
(CAMI) registry. PLoS One. 2016; 11(11):e0165672.

25.  Widimsky P, Motovska Z, Bilkova D, Aschermann M, Groch
L, Zelizko M. The impact of age and Killip class on outcomes of
primary percutaneous coronary intervention. Insight from the
PRAGUE-1 and -2 trials and registry. Eurolntervention. 2007;
2(4):481-6.

26. Mukherjee J, Beshansky J, Ruthazer R, Alkofide H, Ray M, Kent D,
et al. In-hospital measurement of left ventricular ejection fraction
and one-year outcomes in acute coronary syndromes: results from
the IMMEDIATE Trial. Cardiovasc Ultrasound. 2016; 14(1):2-8.

27. Daneault B, Genereux P, Kirtane AJ, Witzenbichler B, Guagliumi
G, Paradis JM, et al. Comparison of three-year outcomes after
primary percutaneous coronary intervention in patients with
left ventricular ejection fraction <40% versus >/= 40 % (from the
horizons-ami trial). Am J Cardiol. 2013; 111(1):12-20.

28. Angeli F, Verdecchia P, Savonitto S, Morici N, De Servi S, Cavallini C.
Early invasive versus selectively invasive strategy in patients with
non-STsegment elevation acute coronary syndrome: impact of
age. Catheter Cardiovasc Interv. 2014; 83(5):686-701.

29. Bueno H, Betriu A, Heras M, Alonso JJ, Cequier A, Garcia EJ, et al.
Primary angioplasty vs fibrinolysis in very old patients with acute
myocardial infarction: TRIANA (TRatamiento del Infarto Agudo
de miocardio eN Ancianos) randomized trial and pooled analysis
with previous studies. Eur Heart J. 2011; 32(1):51-60.

30. Viana-Tejedor A, Loughlin G, Fernandez-Avilés F, Bueno H.
Temporal trends in the use of reperfusion therapy and outcomes
in elderly patients with first ST elevation myocardial infarction. Eur
Heart J Acute Cardiovasc Care. 2015; 4(5):461-7.

KAuHUUKe KapaKTepucTMKe U 36pUbaBatbe CTapujux 60n1ecHuKa ca MHpapKTom

MMOKapAa

JappaHka [lejaHoBuh'2, Urop MBaHoB'?, Tarba Monos'? MuneHko YaHkosuh'2, Anekcangpa Bynun'?, lywaHka Obpagosuh>3,

Bnagumup MBaHosuh'?, AHacTaswja Crojiwumh-Munocasmbesnh'2

"MHcTuTyT 33 KapanoBackynapHe 6onectn BojsognHe, Cpemcka Kamenuua, Cpbuja;
2Ynneepautet y Hosom Cagy, Meguumtckm dpakyntet, Hosu Cag, Cpbuja;

*MHcTuTyT 3a nnyhHe 6onectn BojsoguHe, Cpemcka Kamennua, Cpbuja

CAMETAK

Yeoa/LUwm Monynauuja crapujux sjbyau je y mopacty 1 MofepHa
mepuLHa ce cycpehe ca npobnemom Benvikor mopbuanteTa v
MopTannTeTa Of KapAroBacKynapHUX 60N1ecTn y 0Boj CTapocHOj
rpynv. MogepHe cTpaternje neyetba jow yBek HUCY [JOBOSbHO
MCMUTaHe Kog, CTapmjux, na Cy OBU JbyAy YecTo cybonTumanHo
neyeHw.

Linm nctpaxmsarba je fa ce ncnuTajy KNMHUYKE KapakTepucTu-
Ke, KapAVoNOoLKY GpakTopu pr3nKa, CTpaTerije 36putbaBarba 1
paHu1 NCXOA KOA CTapujix 60necHrKa ca MHOapKTOM M1MOKapAaa
ca ST eneBauujom (STEMI).

MeTope PeTpocnekTuBHa cTyamja je ykbyunna 217 ysacton-
HYX 60M1eCHMKA XKUBOTHE 106U > 70 roavHa (CpeaHe XK1BOTHE
[obw 77,6 £ 4,9 rogmHa, 103 mywKapaua u 114 xeHa) ca STEMI,
nprYMbeHnX Y IHCTUTYT 3a KapanoBacKynapHe 6onectu Bojso-
AnHe. AHanm3mpaHe Cy KIIMHNYKe KapaKTepucTrike, Gaktopu
pr3uKa, GyHKLMja NeBe KOMOPE U CTpaTeruje ieuera y ogHocCy
Ha 60nHNYKK ncxop 6onectu.

Pesyntatu [1pBY KNMHWYKM CUMITOM je 610 6011 Y rpyAnMa,
Koju je 610 3acTynsbeH Kog 96,3% 6onecHuka. Mpu npujemy 35

doi:

(16,1%) 6onecHviKa je Masio 036U/bHe 3HaKe CpyaHe C1abocTu
(Kununosa knaca lll-1V). Bpeme og nojase Tero6a go npvjema
y 6onHuLy je 6uno 14,7 + 28,6 catn. Op 217 6onecHuKa, 168
(77,4%) pobuno je penepdy3noHun TpeTMaH, yKibydyjyhn npu-
MapHy nepKyTaHy KopoHapHy nHTepBeHuujy (MMKN) kop 164
(75,6%) 6onecHuka n GubprHonuy Koa Yetmpwm (1,8%) 6onec-
HUKa. XOCMUTaHW MOPTANNTET je 610 26,3% (57 6onecHuKa).
MMKW je 61o yH1BapuWjaHTHU NPEANKTOP HUCKOT MHTPaxXoCni-
TasIHOT MOpTanuUTeTa, a MyNTUBapUjaHTHN NPeANKTOPY XOCnH-
TanHOr MOpTanuTeTa cy KapanoreHu wok (OR 67,095; 95% CI
(6,845-657,646); p < 0,001) 1 HUCKa ejeKLMOHa GpaKLmja neBe
komope (OR 0,901; 95% (I (0,853-0,963); p = 0,001).
3akmyyak Kog ctapujux 6onecHuka ca STEMI, MIMKA je 6una
noBe3aHa ca MatbUM 6OHUYKUM MOPTANIUTETOM, [LOK CY Kap-
AVOreHN LWOK 1 HICKA ejeKLnoHa dpakuuja nese Komope 6mnu
He3aBUCHW NpeAnKTOpY loLlurje nporHo3e nocne STEMI.

KmbyuHe peun: nHdapkt Mruokapga ca ST eneBaLujom; npu-

MapHa nepKyTaHa KOpoHapHa UHTepBeHLUja; GubprHONNM3a,
cTapuju
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