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CLINICAL STUDY

Five-year prognosis of patients with acute myocardial 
infarction and out-of-hospital cardiac arrest
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AbstrAct
OBJECTIVES: This study aimed to assess the mortality and prognosis of acute myocardial infarction (AMI) 
patients with out-of-hospital cardiac arrest (OHCA) initially admitted to Department of Anesthesiology and 
Intensive Care in comparison with patients initially admitted to Cardiac Centre (CC).
BACKGROUND: Global acute coronary syndrome (ACS) registries often omit patients with OHCA initially 
admitted to anaesthesiology and intensive care units. This exclusion may lead to underestimated mortality 
rates in patients following acute MI worldwide. 
METHODS: A retrospective analysis was conducted in patients admitted in 2014 to the (Department of 
Anesthesiology and Intensive Care) at a single center, J.A. Reiman Teaching Hospital in Presov, Slovakia. 
Survival rates were evaluated in-hospital, at 30 days, and annually over a five-year period. Patients with STEMI 
and NSTEMI were analyzed separately, particularly during the early in-hospital phase.
RESULTS: In the OHCA group, 52% of STEMI patients experienced in-hospital mortality, whereas the CC 
group reported only 3% mortality. The total hospital mortality for STEMI patients was 6.69%. Among NSTEMI 
patients in the OHCA group, in-hospital mortality reached 50%, compared to 4.33% in the CC group. The total 
center mortality for all NSTEMI patients was 6.09%.
CONCLUSION: Although the short-term prognosis for MI patients with OHCA is unfavorable, with a 30-day 
mortality rate of 54.9%, for those who survive the initial 30 days following cardiac arrest and are successfully 
discharged from the hospital, the long-term prognosis aligns with MI patients without OHCA. In light of these 
findings, the inclusion of all patients with MI (from both OHCA and CC groups) in global ACS registries could 
significantly raise in-hospital and 30-day mortality rates (Tab. 3, Fig. 4, Ref. 21). Text in PDF www.elis.sk
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Introduction

Based on the World Health Organization cardiovascular diseas-
es are the leading cause of mortality, accounting for approximately 
17 million deaths worldwide each year. Among these fatalities, 
ischemic heart disease, primarily in the form of acute coronary 
syndrome (ACS) and especially myocardial infarction (MI), consti-
tutes a substantial proportion. In approximately 6‒8% of MI cases, 
malignant rhythm disorders manifest within 48 hours. However, 
more frequently, they occur during the pre-hospitalization phase, 
requring immediate cardiopulmonary resuscitation (CPR) (1, 2, 3).

In official registries of ACS patients, both globally and within 
Slovakia, there is a notable omission: those initially admitted to 

anesthesiology and intensive care units (ICU) due to their severe 
condition. Often, the disease progression is rapid, and cardiolo-
gists might not even be aware of these patients. This specific group 
frequently undergoes prolonged CPR, mechanical pulmonary 
ventilation, and catecholamine support, rendering them uncon-
scious and sometimes in an areflexic comatous state, leading to 
a significantly poorer prognosis (4). The inclusion of this patient 
cohort in ACS registries is crucial, necessitating adjustments to 
the total mortality data, as their presence is expected to elevate 
overall mortality rates substantially.

Out-of-hospital cardiac arrest (OHCA) affects approximately 
35‒40 individuals per 100,000 annually (5, 6). Short-term surviv-
al prospects following OHCA remain grim, with roughly 5‒10% 
for all initial rhythm disorders and approximately 21‒27% for 
those initially presenting with ventricular fibrillation. According 
to some literature sources, only a quarter of successfully resusci-
tated pre-hospital patients survive to be discharged to ambulatory 
care. Out of a hypothetical 100 patients experiencing OHCA 
outside a medical facility, 60 succumb without the restoration 
of vital functions. Of the remaining 40 who undergo successful 
resuscitation, merely 10 survive subsequent hospitalization and 
are eligible for discharge (4, 7, 8, 9, 10, 11, 12). These literature 
findings contrast with the results of our analysis, which indicate 

http://www.elis.sk


430

Bratisl Med J 2024; 125 (7)

429–434

a more favorable outcome. In the category of patients admitted 
after successful resuscitation, our study observed a 45% survival 
rate within one month.

Our objective was to conduct a retrospective monocentric 
analysis of MI patients with OHCA admitted to the ICU at J.A. 
Reiman Teaching Hospital in Presov, Slovakia. Inclusion criteria 
comprised MI cases in 2014, diagnosed according to the universal 
definition of MI (ESC 2012), either with OHCA or respiratory 
failure requiring mechanical ventilation. We analyzed patients with 
STEMI and NSTEMI separately. Within this group, we assessed 
patient survival at specific intervals: in-hospital, at 30 days, and 
subsequently on an annual basis over a 5-year period. This evalu-
ation relied on data from the official Health Care Surveillance 
Authority, which records the date of health insurance termination 
due to the patient’s demise.

Methods

Study design
We conducted a retrospective analysis (with obtained ap-

proval from the Ethics Committee of the J.A. Reiman Teaching 
Hospital) of patients admitted to the ICU (Department of Anes-
thesiology and Intensive Care, J.A. Reiman Teaching Hospital 
in Presov, Slovakia) in 2014. These patients underwent a com-
prehensive evaluation using a pre-prepared form, which included 
basic personal information and several crucial indicators. These 
indicators encompassed ECG details for the determination of 
MI type, information about the patient’s pre-existing conditions 
(acquired from relatives or prior documentation), the duration 
of CPR, the level of consciousness disorder as assessed by the 
Glasgow Coma Scale (GCS) score upon admission, and details re-

garding hospitalization management. This management included 
the performance of coronary angiographic examinations with 
percutaneous coronary intervention (PCI), echocardiographic ex-
aminations, and the necessity for temporary cardiac stimulation. 

Among all hospitalized individuals, 51 patients met the 
inclusion criteria for MI and OHCA. This group consisted of 
37 men (73%) and 14 women (27%), with an average age of 67 
and 70 years, respectively. Of these patients, 33 (64.7%) received 
an initial diagnosis of STEMI, while 18 (35.3%) were diagnosed 
with NSTEMI. All patients underwent pre-hospital resuscitation 
due to cardiac arrest resulting from malignant rhythm disorders, 
asystole, or respiratory insufficiency. The precise distribution 
of initial rhythm disturbances could not be determined due to 
documentation limitations from emergency medical support. 
Additionally, information regarding the duration of resuscitation 
was available for only 32 patients. Upon admission, 40 patients 
(78.4%) were in a comatose state, as indicated by a GCS score of 
8 or lower. A summary of the characteristics of the entire patient 
group is presented in Table 1.

Additionally, the clinical progression of the patients was 
monitored. In cases where patients displayed an improvement 
in their clinical condition and were successfully weaned from 
mechanical ventilatory support, the possibility of transfer-
ring them to another department or the intensive care unit of 
another hospital was considered. This transfer included an 
assessment of the patient’s cardiac and neurological status 
prior to the transfer.

Statistical analysis
We conducted statistical analysis using the SPSS program. To 

describe the sample, basic descriptive statistics were employed. 

Tab. 1. Characteristics of the group of MI patients after CPR hospitalized in 2014 at the Deparment of Anesthesiology and Intensive Care.

Characteristics of the OHCA group (n=51) 
No. of patients n=37 (73%) ♂ / n=14 (27%) ♀
Myocardial infarction in the past 19.60% ♂: 8 (15.6%), ♀: 2 (4.0%)
Diabetes mellitus 21.50% (♂: 7 (13.7%), ♀: 4 (7.8%) 
Stroke in the past 7.80% (♂: 3 (5.8%), ♀: 1 (2.0%)
Chronic kidney disease 31.3% (♂: 10 (19.6%), ♀: 6 (11.7%) 
Average length of hospitalization at ICU (days) 4.0±2.5 (1‒14): ♂: 3.0±2.9, ♀: 4.0±2.7 
Average age ♂: 67.0 ± 6.8 /♀: 70.0 ± 5.6

STEMI/NSTEMI 64.70/35.30% (33/18), STEMI ♂: 24 (72.7%), STEMI ♀: 9 (27.3%), NSTEMI ♂: 13 (72.2%), 
NSTEMI ♀: 5 (27.8%) 

CPR 100% (51) (♂: 37 (73%), ♀:14 (27%)
CPR due to cardiac arrest 84.3% (43): Length of CPR: 24.3±8.7 min (♂: 25.2±6.1 min; ♀: 19.6±5.3 min)
CPR due to respiratory failure 15.7% (8): ♂: 5 (10.0%), ♀: 53 (5.7%)
Unconsciousness on admission 78.4% (40): ♂: 30 (58.8%), ♀: 10 (19.6%)
The need for a ventilatory support 100% (51): ♂: 37 (73.0%), ♀: 14 (27,0%)
Coronary angiography 96% (49): ♂: 35 (69.0%), ♀: 14 (27.0%)
Echocardiography (n=40) EFLV: 36.5% (19‒63.5%) ♂: 32.5% ♀: 38.5%
Exitus during hospitalization at ICU 29.4% (15): ♂: 10 (19.6%), ♀: 5 (9.8%) 
Transfer to another department 70.6% (36): ♂: 27 (52.9%), ♀: 9 (17.7%)
Exitus up to 30 days 54.9% (28): ♂: 21 (41.2%), ♀: 7 (13.7%)
Cardiac decompensation at the time of transfer 15.7% (8): ♂: 6 (11.8%), ♀: 2 (3.9%)
Neurological deficit at the time of transfer 35.3% (18): ♂: 12 (23.5%), ♀: 6 (11.8%)
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Groups were compared using the unpaired t-test. Significance was 
accepted at p<0.05.

Results

Out of all the patients, 44 (86.3%) underwent coronary angi-
ography, predominantly revealing 3-vessel coronary involvement 
(56%). Among catheterized patients, 10% displayed left main 
stem (LM) stenosis, 14% exhibited 2-vessel disease, and 20% 
had 1-vessel disease, with no patient showing non-significant 
coronary heart disease. A total of 73.5% of patients underwent 
ad hoc PCI, resulting in an overall success rate of 93.8%. The 
most frequently intervened vessel was the left anterior descending 
coronary artery (LAD) in 45.7% of PCIs, followed by the right 
coronary artery (RCA) at 28.3%, the left circumflex coronary 
artery (CX) at 19.5%, and LM PCI was performed in 6.5% of 
cases. Despite these relatively favorable outcomes, 28 patients 
succumbed in the first month, resulting in a 30-day mortality 
rate of 54.9% within this group (Tab. 2). Of these, 15 patients 
(29.4%) did not survive their hospitalization at Department of 
Anesthesiology and Intensive care and 13 of them passing away 
after being transferred to another department (Fig. 1). Among the 
transferred patients, 35% exhibited some form of neurological 
deficit at the time of transfer.

In a subsequent analysis of all MI patients in the Hospital group 
over time, the 1-year mortality reached 60.9%. It’s noteworthy, 
however, that a significant majority of deaths occurred within the 
first month after MI. To illustrate, the 1-year mortality among sur-
vivors who managed the initial four weeks after MI was just 13%. 
Over two years of follow-up, it increased to 17%, three years to 
21%, four years to 30%, and after five years, the mortality of those 
who survived the first 30 days was approximately 35%. Table 3 
presents mortality data for MI patients with out-of-hospital cardiac 
arrest recorded up to 5 years in the OHCA group. 

Discussion

Despite international statistics indicating high in-hospital 
mortality (up to 75%) for patients experiencing cardiac arrest 
with pre-hospital CPR (8, 9, 10, 11, 12), this patient subset is 
frequently overlooked in international ACS registries. Our study, 

albeit conducted on a limited patient pool, affirmed a significant 
in-hospital and 30-day mortality rate of nearly 55% for myocar-
dial infarction patients requiring CPR and initially admitted to 
the ICU. Of note, Figures 3 and 4 illustrate the short-term and 
long-term survival of MI patients, differentiated by the presence 
or absence of OHCA. Upon integrating these patients with MI 
but without CPR, initially hospitalized in the CC, we observed 
a substantial, statistically significant increase in mortality rates 
for both the STEMI and overall MI (STEMI+NSTEMI) groups. 
While the rise in mortality for the NSTEMI group lacked 
statistical significance, the trend was noticeable. Our findings 
underscore the critical impact of including CPR patients in 
ACS registries, revealing the pressing need for improved data 
integration and analysis in this vulnerable patient population. In 
detail, the overall in-hospital mortality rate for MI patients in 
the OHCA group stood at 51%, while patients admitted to our 
hospital’s CC achieved an in-hospital mortality rate of 3.8%. 
Combining both groups resulted in a total in-hospital mortality 

Tab. 2. Comparison of PCI outcomes in the OHCA group between 
patients who died within 30 days of resuscitation and those who sur-
vived	the	first	30	days.

 Deceased Survived 
54.9% (n=28) 45.1% (n=23) 

Coronary angiography 75.0% (n=21) 100% (n=23) 
1-vessel disease 23.8% (n=5) 21.7% (n=5) 
2-vessel disease 9.5% (n=2) 21.7% (n=5) 
3-vessel disease 66.7% (n=14) 56.5% (n=13) 
Left main 9.5% (n=2) 13.0% (n=3) 
Percutaneous coronary  
intervention (PCI) 76.2% (n=16) 91.3% (n=21) 

Success of PCI 93.8% (n=15) 80.9% (n=17 ) 

Tab.	3.	Mortality	data	of	MI	patients	suffering	from	out-of-hospital	
cardiac arrest recorded up to 5 years (OHCA group). 

Mortality
in-hospital 51.00%
30-days 54.90%
1-year 60.90%
2-years 63.00%
3-years 65.00%
4-years 68.60%
5-years 70.60%

Fig. 1. The destination of transfers from the Department of Anesthe-
siology and Intensive Care (Out-of-Hospital Cardiac Arrest (OHCA) 
group).
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Department of Long-Term Care (n=4)
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of 6.09% (Fig. 2), a statistically significant increase confirmed 
by the t-test (t=2.4113, p<0.05). Upon a detailed examination 
of these patients and an analysis of the STEMI and NSTEMI 
groups separately, a substantial difference was observed within 
the STEMI patient group, with a mortality increase from 3% to 
6.69% (t=2.5289, p<0.05). However, in the NSTEMI group, the 
difference was not statistically significant, with rates of 4.33% 
and 5.66% (t=1.067, p>0.05). 

Statistics regarding the long-term survival of resuscitated 
patients exhibit variability. In studies such as that conducted by Kv-
akkestad and colleagues (13), up to 80% survival among patients 
after OHCA was documented over an 8-year period. Similarly, in 
the study by Sideris and colleagues (14), a 5-year survival rate as 
high as 82% was observed, contingent on the management of the 
critical hospitalization phase post-resuscitation and subsequent 
discharge to ambulatory care. However, other studies report vary-
ing 5-year survival rates, ranging from 41% (15) to 64% (16), 
and even 84% (17). Ten-year survival rates after discharge also 
span a spectrum, with values between 12‒38% depending on the 
timely performance of PCI (18). It is evident that several vari-
ables profoundly influence the long-term prognosis of patients, 
and statistical outcomes differ from study to study based on their 
selection criteria. Nonetheless, a consensus across most studies 
is that long-term prognosis significantly improves after success-
fully navigating the early post-resuscitation phase and managing 
hospitalization with the prospect of discharge (13). 

When comparing in-hospital mortality rates, incorporating 
both CC and OHCA patient groups in our study revealed higher 
mortality rates than those reported in the SLOVAK registry of 
ACS (SLOVAKS) from 2011 and 2015. For STEMI, the com-
bined Presov CC/OHCA from 2014 had a mortality rate of 6.69%, 
whereas SLOVAKS reported rates of 5.99% and 5.77% for 2011 
and 2015, respectively. Similarly, NSTEMI patients displayed 
higher in-hospital mortality when both CC and OHCA groups 
were included in the comparison with SLOVAKS from 2011, 
with a rate of 5.66% for CC/OHCA from 2014 versus 3.9% in 
SLOVAKS from 2011 (19).

Recent research (20) has identified several predictors of 
a worse short-term prognosis for resuscitated patients, including 
the presence of a non-defibrillatory rhythm at the outset, advanced 
age, delayed and prolonged resuscitation, and comorbid conditions 
such as diabetes mellitus, renal insufficiency, dementia, malignant 
disease with metastases, or chronic heart failure. Therapeutic 
interventions like early revascularization or target temperature 
management have the potential to enhance patient outcomes, 
contingent on the overall condition post-restoration of spontaneous 
circulation and the underlying cause of cardiac arrest (4). In our 
study, successful PCI did not emerge as a significant marker for 
improved 30-day survival. However, this observation should be 
interpreted with caution, considering the relatively small patient 
cohort in our study, and does not diminish the recognized impor-
tance of early coronary intervention.

An intriguing discovery in our subsequent analysis is the 
1-year mortality rate for patients successfully discharged from the 
hospital, which stands at 13%. This trend aligns closely with the 

Fig. 2. In-hospital mortality according to the type of Acute Coronary 
Syndrome (ACS) and type of department (*p<0.05).

Fig 3. Short-term survival (up to 14 days) of Myocardial Infarction 
(MI) patients according to department. 

Fig 4. Long-term survival (60 months) of Myocardial Infarction (MI) 
patients in the Out-of-Hospital Cardiac Arrest (OHCA) group, com-
pared with literature data on the survival of patients with MI who did 
not require resuscitation (17).
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1-year mortality rate for ACS in general. A similar observation was 
documented in a large observational study (21), confirming that the 
1-year mortality of patients with MI and prehospital cardiac arrest 
with CPR does not significantly differ from that of patients with 
MI but without cardiac arrest in the acute stage. In the mentioned 
study, 54,860 patients over 65 years old who experienced MI 
were included, of which 54,219 did not experience cardiac arrest, 
while 641 required CPR in the prehospital phase. The resuscitated 
group featured slightly younger patients, with twice the incidence 
of STEMI compared to the non-resuscitated group. In one of the 
largest recent studies focusing on patients after OHCA and acute 
MI, the survival of resuscitated patients with MI was compared 
to that of patients with STEMI or NSTEMI who did not require 
CPR, involving nearly 10,000 patients. The majority of resuscitated 
patients underwent emergent coronary angiography (87.4%), and 
a significant portion also received ad hoc PCI (67.6%). Under-
standably, 30-day survival was lower in the resuscitated group, at 
63.4%, compared to 94.1% and 93.8% for STEMI and NSTEMI 
patients in the non-resuscitated group, respectively. After an 8-year 
follow-up, the overall survival rate in the resuscitated group was 
48.7%. However, for those who survived 30 days post-resuscitation, 
the survival rate reached 77.6%, which was comparable to the 
non-resuscitated group, underscoring that the chance of long-term 
survival after the initial 30 days post-MI is similar in both resusci-
tated and non-resuscitated patient groups (13).

Conclusion

In conclusion, our study sheds light on the often overlooked 
cohort of patients with MI who experience OHCA and underwent 
CPR prior to hospitalization. These patients face a notably high 
short-term mortality rate of almost 55% within the first 30 days. 
Integration of these patients into MI registries significantly elevates 
in-hospital mortality rates, underlining the imperative need for 
accurate data representation. We observed significant mortality 
disparities between STEMI and NSTEMI patients in the OHCA 
group but not within the NSTEMI subgroup. Our findings align 
with previous research, which highlights that the long-term prog-
nosis of post-resuscitation patients improves significantly beyond 
the initial critical phase and hospitalization. Factors such as patient 
age, comorbidities, and the nature of the initial rhythm disorder 
at the beginning of resuscitation substantially impact short-term 
outcomes. Interestingly, our study shows that the 1-year mortality 
rate of OHCA patients who survive hospitalization closely mirrors 
that of the general ACS population. This corresponds with larger 
studies indicating that, after surviving the early post-resuscitation 
phase, the long-term survival prospects for patients with MI and 
OHCA do not significantly differ from those without cardiac ar-
rest. These results underscore the importance of including CPR 
patients in ACS registries and advocate for further research into 
optimizing interventions, such as early revascularization and con-
trolled hypothermia, to enhance the outcomes of this vulnerable 
patient population. Ultimately, our study emphasizes the need for 
comprehensive data analysis and targeted strategies to improve 
the prognosis of MI patients with OHCA.
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