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Myocardial infarction with nonobstructive coronary arteries (MINOCA) constitutes 3-15% of all

acute myocardial infarctions. Women are more frequently diagnosed with MINOCA, although the
influence of sex on long-term outcomes is still unclear. In this study we aimed to compare sex-based
differences in baseline characteristics and clinical outcomes in patients with suspected MINOCA. We
have retrospectively analyzed 6063 patients diagnosed with MINOCA (3220 females and 2843 male
patients) from combined 3 large polish registries (PL-ACS, SILCARD and AMI-PL). Male patients were
significantly younger (63 (55-74) vs. 71 (61-79) years, p<0.05) and less frequently diabetic (20.1%

vs. 24.1%, p <0.05). Mortality was significantly higher in male population (11.8% vs. 10.2%, p<0.05
at1yearand 17.6% vs. 15.0%, p <0.05 at 3 years). Male sex was an independent predictor of both
mortality (HR=1.29; Cl 1.11-1.51; p<0.05) and myocardial infarction (HR=1.39; Cl 1.1-1.75, p<0.05)
at 3 years follow-up. All-cause readmission rates were similar in male and female patients both at 1
year (46.0% vs. 44.4, p=0.2) and 3 years follow-up (56.4% vs. 56.5%, p=0.93). However, cardiovascular
readmissions were more prevalent in male patients at both timepoints (33.9% vs. 29.10%, p<0.05 at 1
year, and 41.0% vs. 37.6%, p<0.05 at 3 years). This large-scale registry-based analysis demonstrated
higher 3 years rates of adverse events, including death and Ml among male patients with suspected
MINOCA.

Myocardial infarction with non-obstructive coronary arteries (MINOCA) is described as the coexistence of
acute myocardial infarction (AMI) and non-obstructive coronary artery disease on coronary angiography'.
MINOCA constitutes about 3-15% of all AMI cases and is diagnosed more frequently in women?®. It is believed
that the mechanism of MINOCA is multifactorial with microvascular causes (coronary microvascular spasm
or embolism) or epicardial causes (coronary artery dissection/spasm, plaque erosions). However, some of the
syndromes can potentially mimic MINOCA (for instance takotsubo syndrome, cardiomyopathies, myocarditis),
therefore comprehensive diagnostic evaluation is important to exclude potential non-ischemic causes of
myocardial injury™®.

Whilst previous studies have investigated sex-based differences in MINOCA outcomes, their findings have
been inconsistent. For example, Canton et al.” showed that male patients were significantly younger and that the
male sex was independently associated with a lower incidence of all major adverse cardiac and cerebrovascular
events (MACCE), with numerically lower incidence of all-cause deaths, stroke and re-hospitalizations due to
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hearth failure, and with higher number of re-AMI admissions. In contrast, the study of Gao et al.8 showed no
significant differences in MACCE, although males were more frequently re-hospitalized due to heart failure and
more often presented with stroke following discharge. The advantage of the above-mentioned studies is that
there is strict and clear methodology to define MINOCA. In these studies, MINOCA was defined as the presence
of MI with the absence of obstructive lesions in coronary arteries (lack of > 50% obstruction). Moreover, in these
studies the authors performed additional imaging diagnostics (CMR, chest CT) in patients with non-obstructive
coronary arteries to exclude non-ischemic troponin elevation causes, acute aortic syndrome or pulmonary
embolism when it was clinically suspected. The main disadvantage of previously-mentioned studies is the small
number of patients which can potentially influence on sex-based differences in MINOCA outcomes and make
their findings inconsistent. In view of disparate findings, our study aims to identify and describe sex differences
in baseline characteristics and long-term outcomes in patients suspected of MINOCA using 3 large national
Polish registries.

Methods

Data sources

For this study, we have retrospectively analyzed the data collected from three large registries: the Polish Registry
of Acute Coronary Syndromes (PL-ACS), the Silesian Cardiovascular (SILCARD) Registry, and the Polish
Nationwide Acute Myocardial Infarction Database (AMI-PL) and subsequently derived a heterogeneous group
of 6063 patients with a working diagnosis of MINOCA.

PL-ACS is a national, multicenter, prospective observational registry. Data on all patients who underwent
hospitalization due to ACS in Poland were included’. Registry was founded by Silesian Center of Hearth
Diseases in Zabrze and the Polish Ministry of Health in October 2003 and it was harmonized with the European
Cardiology Audit and Registration Data Standards (CARDS) in May 2004. Data for this study were collected from
the patients hospitalized between 2006 and 2017 in 414 polish hospitals and they were inserted by physicians
into the electronic system of the registry. The follow-up data was obtained from the National Health Fund.

The SILCARD registry was created by Silesian Center for Heart Diseases in Zabrze and the Regional
Department of National Health Fund in Katowice. The main purpose was to perform a versatile analysis of
patients hospitalized due to cardiovascular diseases in the Silesian Province!?, a large region in the South of
Poland, inhabited by about 3,8 million adults!!. The registry enrolled all Silesian adult patients hospitalized
between 2006 and 2016 in cardiology, cardiac surgery, vascular surgery, or diabetology units for any reason.
In addition, it also contains patients hospitalized in the internal medicine wards or intensive care units with
the principal diagnosis of cardiovascular disease (CVD)!?, defined as any I code, J96 or R52 according to
International Classification of Diseases (ICD).

The AMI-PL registry contains all cases of AMI in Poland that occurred between 2009 and 2014'%. Data were
provided by the National Health Fund, the only public health insurer in Poland, who has signed contracts with
both, public and private healthcare centers. The cases were selected according to primary diagnosis in the ICD
as 121 or 122.

The institutional review board at each site approved all protocols. The registries were approved by the local
Ethics Committee and meet the conditions of the Declaration of Helsinki. All the databases we used in our study
were created in collaboration with the National Health Fund in Poland and had its approval for use. Additionally,
the SILCARD database received approval from ClinicalTrials.gov (NCT02743533), and the PL-ACS database
was harmonized with the European Cardiology Audit and Registration Data Standards (CARDS). For the AMI-
PL and SILCARD databases, data were provided by the National Health Fund based on ICD codes, and patient
details were anonymized. For the PL-ACS database, patients signed an informed consent form for inclusion
in the registry. All these databases were utilized for comprehensive analysis and databases did not affect the
patients’ medical treatment.

Due to non-experimental, observational nature of the following study, the additional approval of the Bioethics
Committee was not required. Also, because of the retrospective nature of the study, further informed consent
from patients had not been obtained.

Study population

In this study we included all patients diagnosed with ST-elevated myocardial infarction (STEMI) and non-ST-
elevated myocardial infarction (NSTEMI) in accordance to European Society of Cardiology, from databases: PL-
ACD, SILCARD and AMI-PL. We excluded all patients younger than 18 years, with either a history of AMI or
previous percutaneous coronary intervention (PCI) or coronary artery by-pass grafting (CABG). In this study,
we only included patients who underwent coronary angiography, were not assigned to interventional treatment
(PCI or CABG), and did not have >50% stenosis in any coronary artery. Additionally, all patients diagnosed
at admission with cardiac arrest, cardiogenic shock or pulmonary edema were excluded from the study. To
summarize, we have included patients who underwent hospitalization due to AMI for the first time, with no
previous history of coronary revascularization and with non-obstructive (<50%) coronary stenosis visually
estimated by the operators.

Statistical analysis

The statistical analysis was performed with Statistica version 13 (Version 13.1, TIBCO Software Inc., Palo Alto,
CA, USA). We conducted a 3-year follow-up starting from the date of the first day of hospitalization. We analyzed
the primary endpoints, which were defined as death and myocardial infarction and secondary endpoints,
defined as rehospitalizations during follow-up period. As rehospitalization we separately considered all-cause
readmissions and cardiovascular readmissions. Also, the descriptive statistics were performed. We presented
all qualitative variables as a percentage. The Chi square Pearson’s test was performed to obtain comparative

Scientific Reports |

(2025) 15:2764 | https://doi.org/10.1038/s41598-025-87121-5 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

analysis. The variables without normal distribution were presented as the median with the interquartile range.
The variables with normal distribution were verified by the Shapiro-Wilk test. All groups were compared with
the usage of the Mann-Whitney U test. The Kaplan-Meier method was used to perform the survival analysis.
We used the Cox proportional hazards model to adjust 12- and 36-months mortality to the differences in the
baseline characteristics. Baseline characteristics parameters that varied between the groups with p<0.05 were
analyzed by stepwise elimination (p <0.05 to remain in the model). Results were presented as the hazard ratio
(HR) with a 95% confidence interval (CI).

Results

Baseline characteristics

The cohort consisted of 6063 patients, with 3220 females and 2843 male patients (53.1%vs.46.9%) (Fig. 1).
Several differences between female and male patients were observed. Males were younger (years (Q1-Q3): (63
(55-74) vs. 71 (61-79) years, p=<0.05) and less frequently diabetic (20.1% vs. 24.1%, p<0.05). Hypertension
was less common in the male group (76.9% vs. 68.4%, p <0.05).

Male patients were more likely to present with heart failure (9.07% vs. 6.98%, p=0.05), previous peripheral
artery diseases (5.2% vs. 3.2%, p <0.05) and previous lung diseases (5.1% vs. 3.7%, p <0.05). Males were less often
obese (16.1% vs. 19.3%, p <0.05). There were no significant differences in terms of previous stroke or previous
kidney disease. The baseline characteristics are summarized in Table 1.

Medications at discharge

ASA and P2Y12 inhibitors were prescribed at discharge less frequently to men (respectively: 84.8% vs. 86.8%,
p<0.05 and 60.1% vs. 63.4%, p <0.05). Furthermore, males received beta-blockers and statins less often (75.6%
vs. 77.9%, p <0.05 and 78.5% vs. 83.0%, p <0.05). On the other hand, no statistical differences between men and
women were observed in angiotensin-converting enzyme inhibitors, nitrates, and oral anticoagulation treatment
(69.5% vs. 70.2%, p=0.670, 9.8% vs. 9.2%, p=0.45 and 6.2% vs. 5.6%, p=0.34). Medications at discharge are
presented in Table 2.

Clinical outcomes
In-hospital mortality was not statistically different between groups (1.5 vs. 1.5%, p=0.99). At both 1- and
3-years follow-up male patients had significantly higher rates of MI (4.7% vs. 3.2% p<0.05 at 1 year and 7.0%
vs. 5.5%, p<0.05 at 3 years) (Fig. 2A). Male patients also presented a higher, all-cause mortality (11.8% vs.
10.2%, p<0.05 at 1 year and 17.6 vs. 15.0, p<0.05 at 3 years) (Fig. 2B). Comparable results were obtained in the
group of patients who survived until hospital discharge (Fig. 2C and D). After correcting for the differences in
baseline characteristics between the male and female population, multivariate analysis demonstrated that the
Male sex was an independent predictor of re-MI at 3 years. Furthermore, male sex was independently associated
with increased mortality at 3 years (HR=1.38; CI 1.16-1.64; p <0.05) (Fig. 3). Furthermore, landmark analysis
of patients that survived until discharge at index hospitalization also demonstrated higher MI and all-cause
mortality rates among male patients. There were no differences in rates of stroke. All-cause readmission rates
were similar in both groups (46.1% in men vs. 44.4% in women, p=0.20 at 1 year and 56.4% vs. 56.5%, p=0.94
at 3 years). However, men more often experienced CV-related hospital readmissions (33.9% vs. 29.1% p <0.05
at 1 year and 41.0% vs. 37.6%, p<0.05 at 3 years). After performing a sub-analysis for both sexes, stratified by
the median age, proportional results were observed between genders in the groups of patients below and above
the median age. However, in patients older than the median age, there was a higher number of deaths and
hospitalizations, which is associated with a greater risk on these patients (Kaplan-Meier curves, stratified by the
median age are presented in Fig. 4).

Patient’s outcomes are summarized in Table 3. The readmission rates are summarized in Table 4. Sub-analysis
for both sexes stratified by the median age are summarized in Table 5.

Discussion

In this largescale, retrospective study, we evaluated the impact of sex-based differences in baseline characteristics
and clinical outcomes in patients with suspected MINOCA. The key finding was that at 3 years follow-up rates
of adverse events, including death and MI, were higher among male patients presenting with MINOCA despite
being significantly younger than female patients. Furthermore, multivariate analysis confirmed that male sex
was one of the independent predictors of both death and MI at 3 years.

In large studies MINOCA patients constitute 3-15% of all AMI population®~*. This is consistent with our study
in which MINOCA was present in 2.9% of patients (n=6063) from the whole study group. Furthermore, the
proportion of women in MINOCA is higher than men, ranging from 50 to 62%>*!4"1”. Our study demonstrated
related results with larger proportion of women (53%) with a MINOCA working diagnosis. In our study female
patients with MINOCA were an average of 8 years older than male patients. What is more, women more
frequently presented with diabetes, hypertension, and obesity. In contrast male patients were more likely to have
heart failure and a lower LVEF during admission analogous to previously published studies'®!8.

Previously published studies demonstrated that in the MINOCA population in-hospital mortality amongst
men and women were similar'®!®. This was in keeping with the results of our study. In contrast, there is a
paucity of data reporting long-term outcomes in the MINOCA patients. Previous studies demonstrated similar
mortality in female and male patients. In contrast our study showed higher all-cause mortality in male patients
than women during follow up (11.8% vs. 10.2%, p<0.05 at 1 year and 17.6 vs. 15.0, p<0.05 at 3 years). Even
after correcting for the differences in baseline characteristics multivariate analysis demonstrated that the male
sex was independently associated with increased mortality (HR=1.38; CI 1.16-1.64; p<0.05). AMI rates in
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Patients from PL-ACS, AMI-PL and SILCARD
databases presented with AMI

n= 205 606
Patients with history of MI/PCI/CABG
—» n=46 005
n=159 601
No coronarography performed and/or
thrombolysis treatment
v n=18 818
n=140 783
PCl or CABG performed
n=127 111
n=13 672
Presence of coronary stenosis >50%
n=7 150
n=6 522
Cardiac arrest, cardiogenic shock and/or
E— pulmonary edema during admission
v n=459

Patients with MINOCA (2,94% of all AMI)

n=6 063

Fig. 1. Study flowchart.

long term observation tend to be similar in previously published papers between men and female patients in
MINOCA patients®?’. However, our study demonstrated that at both 1- and 3-years follow-up male patients
had significantly higher rates of subsequent AMI (4.7% vs. 3.2% p <0.05 at 1 year and 7.0% vs. 5.5%, p <0.05 at
3 years). Furthermore, multivariate analysis demonstrated that Male sex was an independent predictor of re-MI

at 3 years (HR=1.39; CI 1.1-1.75, p<0.05).

There are physiological and pathophysiological differences in females and males that may impact differences
in mortality between the sexes among MINOCA patients, but direct connections are not fully elucidated. It must
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Overall Study Population | Male Female
Variable n=6063 n=2843 n=3220 p Value
Baseline
Age (years (Q1-Q3)) 67 (58-77) 63 (55-74) 71 (61-79) <0.001
DM 2, N(%) 1347 (22.31) 571 (20.1) 776 (24.1) <0.001
Hypertension, N (%) 4421 (73.02) 1945 (68.4) 2476 (76.9) <0.001
Hypercholesterolemia, N (%) 2240 (36.94) 1006 (35.4) 1233 (38.3) 0.019
Previous CAD (coronary stenosis < 50%, no-PCI and no-CABG performed), N (%) | 445 (7.34) 190 (6.7) 254 (7.9) 0.072
Previous stroke, N (%) 205 (3.41) 102 (3.6) 103 (3.2) 0.469
Previous kidney diseases, N (%) 348 (5.76) 168 (5.9) 180 (5.6) 0.590
Previous lung diseases, N(%) 264 (4.34) 145 (5.1) 119 (3.7) 0.012
Previous PAD, N (%) 251 (4.15) 148 (5.2) 103 (3.2) <0.001
Obesity, N (%) 1079 (17.86) 458 (16.1) 621 (19.3) 0.001
SBP (mmHg) [Q1-Q3] 130 (110-150) 130 (110-150) | 130 (110-150) | 0.160
DBP (mmHg) 80 (70-90) 80 (80-100) 80 (75-100) 0.001
HR (bpm) [Q1-Q3] 76 (70-90) 77 (70-90) 76 (70-90) 0.582
Sinus ECG, N (%) 5257 (86.75) 2436 (85.7) 2821 (87.6) 0.033
FA ECG, N (%) 582 (9.58) 299 (10.5) 283 (8.8) 0.025
PM ECG, N (%) 67 (1.11) 26 (0.9) 42 (1.3) 0.203
Symptoms
Angina, N (%) 5288 (87.27) 2445 (86.0) 2843 (88.3) 0.010
Dyspnoea, N (%) 385 (6.34) 205 (7.2) 180 (5.6) 0.017
Syncope, N (%) 88 (1.43) 40 (1.4) 48 (1.5) 0.832
Fatigue, N (%) 76 (1.28) 37(1.3) 39(1.2) 0.687
Heart failure
Previously diagnosed HE, N (%) 483 (7.96) 258 (9.07) 225 (7.0) 0.004
LVEE N (%) 50 (44.5-60) 50 (40-60) 52 (45-60) <0.001
NYHA I, N (%) 3806 (62.78) 1735 (61.03) | 2070 (643) | 0.017
NYHA I, N (%) 1877 (30.95) 914 (32.14) | 963 (29.9) 0.092
NYHA IIL, N (%) 269 (4.45) 137 (4.83) 132 (4.1) 0.230
NYHA IV, N (%) 109 (1.82) 57 (2.01) 52 (1.6) 0.344
Table 1. Baseline characteristics.
Overall Study Population | Male Female

Variable n=6063 n=2843 n=>3220 p Value

ASA, N (%) 5206 (85.9) 2411 (84.8) | 2795 (86.8) | 0.021

P2Y12 inhibitors, N (%) 3750 (61.9) 1709 (60.1) | 2041 (63.4) | 0.010

ACE inhibitors, N (%) 4230 (69.8) 1976 (69.5) | 2254 (70.0) | 0.670

Beta-adrenolytics, N (%) 4657 (76.8) 2149 (75.6) | 2508 (77.9) | 0.031

Statins, N (%) 4905 (81.0) 2232 (78.5) | 2673 (83.0) | <0.001

Nitrates, N (%) 575 (9.5) 279(9.8) |296(9.2) | 0.449

LWMH, N (%) 289 (4.7) 154 (5.4) 135 (4.2) 0.029

Oral anticoagulants, N (%) | 356 (5.9) 176 (6.2) 180 (5.6) 0.341

Table 2. Medications at discharge.

be stressed that heart failure rate in male patients was significantly higher in the studied population, which might
partially explain their worse prognosis. Furthermore, it cannot be excluded that in a substantial proportion of
the analyzed population the initial diagnosis of increased cardiac biomarker levels due to cardiomyopathies
might have been overlooked, which might partially impact the results. Also, it has been demonstrated previously
that myocardial apoptosis in peri-infarct areas is higher in males dying late after AMI than in females, which
may explain the more aggressive course of post-infarction HF in men and the relatively more benign post-
infarction remodeling in women, potentially suggesting an increased resistance to ischemia in females?!. Male
patients were significantly less frequently prescribed with aspirin, P2Y12 inhibitors and statins at discharge,
which indicate that they received less frequently optimal secondary prevention than female patients. Some
studies show that in MINOCA patients statins, beta-blockers, DAPT and ACEI/ARB reduce all-cause death?!-2
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and statins, beta-blockers and ACEI/ARB reduce the risk of MACE?*2%4-26, This can also partially explain worse
outcomes of male patients in our study because male patients less frequently were prescribed with ASA, P2Y12
inhibitors, ACE inhibitors, Beta-adrenolytic and statins. Furthermore, the undertreatment of the MINOCA
patients in everyday practice should be emphasized. The phenomenon of re-AMI after MINOCA occurs in
approximately 6-8% of patients. In a study by Ciliberti et al. re-AMI concerned almost 8% of MINOCA patients.
Among these 41.7% showed obstructive coronary atherosclerosis and only 4.5% had low-density lipoprotein
cholesterol (LDL-C) under 55 mg/dL during observation?’. In another study by Nordenskjold et al. 6.3% of
MINOCA patients had re-AMI. The median time of readmission was 17 months®. Finally, the etiology of
MINOCA is likely to differ between males and females and this may contribute to the differences in outcomes.
Furthermore, CMR is a viable tool in distinguishing AMI from myocarditis or Takotsubo syndrome and plays
a vital role in differentiating ischemic from non-ischemic mechanisms of etiology?**’. However, one of the
limitations of our study was lack of CMR data and we cannot exclude that some of the patients could have
been reclassified®!. Potentially, the overlooked cardiomyopathies during the initial admission might explain
the higher mortality in the male population. Moreover, ischemic cardiomyopathies are believed to have worse
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Fig. 4. The 3-years Kaplan-Meier curve shows the cumulative incidence rates of death (A, C) and myocardial
infarction (B, D), stratified by the median age.

outcomes than non-ischemic cardiomyopathies*»*. A previous study demonstrated that the readmission rates
due to unstable angina or heart failure in MINOCA population was similar in male and female patients'®. The
advantages of the presented study are evaluation of readmissions and their causes up to 3 years follow up. In our
study all-cause readmission rates were similar in both groups although men more often experienced CV-related
hospital readmissions at 1 and 3 years mostly driven by higher rates of CAD readmissions. Due to the gaps in
literature, this topic requires further attention in future studies.

Limitations

We acknowledge certain limitations of this study. First, a universal, broad definition of MINOCA has been
used, which encompassed individuals with suspected MINOCA. CMR was not routinely performed in patients
included in our study, which may have caused non-ischemic causes to be missed. Furthermore, we lack the
information on how many patients underwent further testing to determine the primary cause of MINOCA.
Moreover, our research was limited by its observational nature. Another issue was the absence of intracoronary
imaging, pressure or doppler wire, as well as provocative spasm testing data. This limitation in data prevented
us from dividing patients into subgroups based on the pathomechanism. Also, the core laboratory did not
evaluate the results of coronary angiographies, which were assessed at individual hospitals. What is more, we
have excluded patients with cardiogenic shock and pulmonary edema in our study®*. Finally, the National Health
Fund was the sole provider of follow-up data, so the exact causes of death in the studied population were not
available.

Conclusions

This large-scale registry-based analysis demonstrated higher 3 years crude rates of adverse events including death
and MI among male patients. Furthermore, male sex was found to be one of independent risk factors of 3 years
mortality and MI in multivariate analysis. Also, our study showed higher rate of cardiovascular readmissions in
male population up to 3 years follow-up.
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Overall Study Population | Male Female

Variable n=6063 n=2843 | n=3220 |p Value

In hospital

Cardiac arrest, N (%) 57(0.9) 31(1.1) 26 (0.8) 0.242

Pulmonary edema, N (%) 17 (0.3) 11 (0.4) 6(0.2) 0.063

Cardiogenic shock, N (%) 20(0.3) 14 (0.5) 6(0.2) 0.083

Miocardial infarction, N (%) | 6 (0.1) 3(0.1) 3(0.1) 0.305

Death, N (%) 91 (1.5) 43 (1.5) 48 (1.5) 0.988

Stroke, N (%) 9(0.1) 3(0.1) 6(0.2) 0.452

1 Year

Myocardial infarction, N (%) | 237 (3.9) 134 (4.7) |103(3.2) |0.002

Death, N (%) 683 (11.3) 335(11.8) | 348 (10.8) | 0.003

Stroke, N (%) 112 (1.8) 54 (1.9) 58 (1.8) 0.826

Coronarography, N (%) 423 (7.0) 256 (9.0) | 167(5.2) |<0.001

PCI, N (%) 268 (4.5) 168 (5.9) | 100 (3.1) |<0.001

CABG, N (%) 190 (3.1) 119 (4.2) |71(2.2) <0.001

Ablation, N (%) 57 (1.0) 31(1.1)  |26(0.8) |0.364

ICD/CRT-D, N (%) 79 (1.3) 63(2.2) 16 (0.5) <0.001

3 Years

Myocardial infarction, N (%) | 376 (6.2) 199 (7.0) | 177 (5.5) |0.018

Death, N (%) 983 (16.2) 500 (17.6) | 483 (15.0) | 0.007

Stroke, N (%) 188 (3.1) 91(3.2) 97 (3.0) 0.782

Coronarography, N (%) 601 (9.9) 350(12.3) | 251 (7.8) |<0.001

PCI, N (%) 354 (5.8) 219(7.7) | 135(4.2) |<0.001

CABG, N (%) 196 (3.2) 122 (4.3) |74 (2.3) <0.001

Ablation, N (%) 82 (1.3) 43(15) |39(12) | 0227

ICD/CRT-D, N (%) 100 (1.7) 77 (2.7) 23(0.7) <0.001

Table 3. Patients outcomes.
Overall Study Population | Male Female

Variable n=6063 n=2843 n=3220 p Value
1 Year

All cause readmission, N (%) 2742 (45.2) 1311 (46.1) | 1431 (44.44) | 0.203
Cardiovascular readmission, N (%) 1901 (31.4) 964 (33.9) |937(29.1) <0.001
CAD, N (%) 2695 (44.5) 1382 (48.6) | 1313 (40.79) | 0.001
HF and Cardiomyopathies, N (%) 1082 (17.9) 526 (18.5) | 556(17.26) | 0.491
Arrythmias, N (%) 813 (13.3) 318 (11.2) | 495(15.38) | 0.008
Cerebrovascular disease, N (%) 327(5.3) 128 (4.5) 199 (6.17) 0.097
Hypertension, N (%) 324 (5.3) 68 (2.4) 256 (7.95) <0.001
Valvular disease and infective endocarditis, N (%) | 293 (4.9) 165 (5.8) 128 (3.97) 0.060
Disease of arteries. arterioles and capillaries, N (%) | 221 (3.6) 100 (3.5) 121 (3.77) 0.760
Different, N (%) 306 (5.0) 154 (5.4) 152 (4.71) 0.482
3 Years

All cause readmission, N (%) 3422 (56.4) 1603 (56.4) | 1819 (56.5) | 0.939
Cardiovascular readmission, N (%) 2377 (39.2) 1166 (41.0) | 1211 (37.6) | 0.007
CAD, N (%) 2638 (43.7) 1350 (47.5) | 1288 (40.0) | <0.001
HF and Cardiomyopathies, N (%) 1052 (17.4) 517 (18.2) | 535(16.6) 0.312
Arrythmias, N (%) 834 (13.7) 341 (12.0) | 493 (15.3) 0.021
Cerebrovascular disease, N (%) 354 (5.8) 145 (5.1) 209 (6.5) 0.128
Hypertension, N (%) 375 (6.0) 82(2.9) 293 (9.1) <0.001
Valvular disease and infective endocarditis, N (%) | 275 (4.6) 159 (5.6) 116 (3.6) 0.216
Disease of arteries. arterioles and capillaries, N (%) | 221 (3.6) 105 (3.7) 116 (3.6) 0.871
Table 4. Readmissions at 1 and 3 years.
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Overall study population | Male Female

Variable n=3158 n=1754 n=1404 p value
Group below the median age

Age (years]) 57 (52-63) 57 (50-62) | 59 (54-64) | <0.001
DM 2 (%) 507 (16.0) 276 (15.7) | 231(16.5) |0.573
LVEF (%) 53 (47-60) 52 (45-60) | 55 (50-60) | <0.001
Previously diagnosed HE, N (%) 167 (5.3) 116 (6.6) 51 (3.6) <0.001
Hypertension (%) 2095 (66.3) 1124 (64.1) | 971 (69.2) | 0.028
In-hospital death (%) 16 (0.5) 11 (0.6) 5(0.4) 0.294
12-months MI (%) 100 (3.2) 69 (3.9) 31(2.2) 0.006
12-months Death (%) 168 (5.3) 110 (6.3) 58 (4.1) 0.008
36-month MI (%) 162 (5.1) 102 (5.8) 60 (4.3) 0.050
36-months Death (%) 267 (8.4) 172 (9.9) 95 (6.8) 0.002
12-months all cause readmission (%) | 1333 (42.2) 748 (42.6) | 585 (41.6) |0.612
12-months CV readmission (%) 890 (28.2) 550 (31.4) | 340(24.2) | <0.001
36-months all cause readmission (%) | 1659 (52.5) 922 (52.6) | 737 (52.5) | 0.987
36-months CV readmission (%) 784 (24.8) 658 (37.5) | 426(30.3) | <0.001

Overall study population | Male Female P

Variable n=2905 n=1089 n=1816 value
Group above the median age

Age (years]) 77 (73-82) 77 (72-81) | 78 (73-82) | <0.001
DM 2 (%) 844 (29.1) 303 (27.8) 541 (29.8) |0.265
LVEF (%) 47 (39-57) 46 (38-55) | 50 (44-58) | <0.001
Previously diagnosed HE, N (%) 314 (10.8) 144 (13.2) | 170(9.4) 0.002
Hypertension (%) 2327 (80.1) 825 (75.8) (185;)27) <0.001
In-hospital death (%) 78 (2.7) 34 (3.1) 44 (2.4) 0.284
12-months MI (%) 139 (4.8) 66 (6.1) 73 (4.0) 0.009
12-months death (%) 500 (17.2) 233 (214) | 267 (14.7) | <0.001
36-months MI (%) 214 (7.4) 98 (9.0) 116 (6.4) 0.012
36-months death (%) 720 (24.8) 335(30.8) 385(21.2) | <0.001
12-months all cause readmission (%) | 1468 (50.5) 596 (54.7) | 872 (48.0) |0.001
12-months CV readmission (%) 1008 (34.7) 427(39.2) | 581(32.0) | <0.001
36-months all cause readmission (%) | 1724 (59.3) 673 (61.8) 22519) 0.062
36-months CV readmission (%) 1216 (41.2) 490 (45.0) | 726 (40.0) | 0.015

Table 5. Sub-analysis stratified by the median age in the groups of patients below and above the median age.
AMI Acute myocardial infarction, PCI Percutaneous coronary intervention, CABG Coronary artery by-pass
grafting, DM 2 Diabetes Mellitus type 2, CAD Coronary artery disease, PAD Peripheral artery disease, SBP
Systolic blood pressure, DBP Diastolic blood pressure, HR Heart rate, HF Heart failure, LVEF Left ventricle
ejection fraction, NYHA New York Heart Association, ECG- Electrocardiograph, FA Atrial Fibrilation, PM
Pacemaker, ASA Aspirin, ACE Angiotensin-converting enzyme, LMWH low molecular weight heparin, ICD
Implantable cardioverter defibrillator, CRT-D Cardiac resynchronization therapy defibrillator.
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