
Contents lists available at ScienceDirect

European Journal of Internal Medicine

journal homepage: www.elsevier.com/locate/ejim

Original Article

ST-elevation myocardial infarction in a real world population - An
observational retrospective study with a sex perspective

Vojko Kanic⁎, David Suran, Igor Krajnc, Gregor Kompara
University Medical Center Maribor, Department of Cardiology and Angiology, Ljubljanska ulica 5, 2000 Maribor, Slovenia

A R T I C L E I N F O

Keywords:
ST-elevation myocardial infarction
Percutaneous coronary intervention
Mortality
Sex

A B S T R A C T

Background: Mortality after myocardial infarction is higher in women than in men. Data on the association
between sex and mortality are conflicting and inconclusive. We evaluated whether there is a sex difference in
survival and if sex is associated with the outcome in patients with ST-elevation myocardial infarction (STEMI).
Methods: We analyzed 3671 STEMI patients. Long-term and 30-day mortality in men and women were com-
pared.
Results: Unadjusted mortality at day 30 was higher in women [221 (8.7%) men died compared to 147 (13.1%)
women; p < 0.0001]. After multivariate adjustments, this became insignificant (OR 1.65; 95% CI; 0.81 to 1.40).
The long-term, unadjusted mortality was also higher in women [674 (26.3%) men died compared to 382 (34%)
women; p < 0.0001]. After multivariable adjustments, female sex (adjusted HR 0.81; 95% CI 0.71 to 0.93;
p= 0.002), bleeding (adjusted HR 1.79; 95% CI 1.52 to 2.10; p < 0.0001), renal dysfunction adjusted HR
(1.60; 95% CI 1.40 to 1.84; p < 0.0001), hyperlipidemia (adjusted HR 1.61; 95% CI 1.40 to 1.85; p < 0.0001),
arterial hypertension (adjusted HR 1.17; 95% CI 1.03 to 1.33; p= 0.015), diabetes (adjusted HR 1.55; 95% CI
1.35 to 1.78; p < 0.0001), age (adjusted HR 1.05; 95% CI 1.04 to 1.06; p < 0.0001), anemia on admission
(adjusted HR 1.38; 95% CI 1.23 to 1.58; p < 0.0001), and heart failure (adjusted HR 2.40; 95% CI 2.09 to 2.75;
p < 0.0001) predicted long-term mortality.
Conclusion: Female sex was associated with a lower risk of dying in the long term. However, risk factors, age,
and comorbidities associated with female patients affected the worse outcome.

1. Introduction

Many studies have observed a higher mortality in women with
myocardial infarction compared to men [1–8]. This may be explained
by their higher cardiovascular risk profile, differences in treatment or it
may be related to sex per se [1,9] The data on sex as a predictor of a
worse outcome are still inconclusive and conflicting [2–5,8,10–12].
Moreover, there is a persistent belief that after primary percutaneous
coronary intervention (PCI), women have a worse prognosis. [4,13]. A
limited number of studies have reported results on the medium or long-
term mortality in women with ST-elevation myocardial infarction
(STEMI) receiving modern treatment [1,5,10,12,13].

We evaluated the 30-day and long-term survival of STEMI patients
undergoing PCI and the possible association of sex with the outcome.

2. Materials and methods

A retrospective, single-center observational study was performed at
the University Medical Center Maribor, a tertiary referral hospital with
a 24/7 primary PCI service. We reviewed 3706 consecutive STEMI
patients with a diagnosis of acute STEMI who were treated with PCI
between January 2007 and December 2016. The diagnosis of STEMI
was established in accordance with published guidelines, including a
typical history of chest pain, diagnostic electrocardiographic changes,
and serial elevation of cardiac biomarkers [14] We excluded patients
with incomplete data (35), leaving 3671 for further analysis. Otherwise,
this was an all-comers study.

Primary PCI was performed in patients with symptoms ≤12 h in
duration as well as in patients with symptoms lasting 12–24 h if the
symptoms persisted at the time of admission. Patients were treated
according to the guidelines for STEMI management [14,15]. All
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therapeutic decisions were left to the operators' discretion. Patients
were pretreated with aspirin and P2Y12 inhibitors with the re-
commended loading doses; aspirin was continued indefinitely and
P2Y12 inhibitors were recommended for 12months. Unfractionated
heparin (initial bolus of 5000 IU) or bivalirudin (with a bolus of
0.75mg/kg and an infusion of 1.75mg/kg/h) were given according to
the operator's preference. All medical records were obtained from the
hospital information system to complete the data collection. Mortality
was assessed over a median period of 5 years (25th, 75th percentile:
3,8) up to January 1, 2018. The study was approved by the local ethics
committee. Data on dates of death were provided by the Slovenian
National Cause of Death Registry.

Anemia was defined as proposed by the World Health Organization:
a serum hemoglobin level< 130 g/L for men and< 120 g/L for women
[16]. The Bleeding Academic Research Consortium (BARC) bleeding
criteria and BARC 3a bleeding (Hb drop of 30–50 g/L or any transfu-
sion) were used [17]. Renal dysfunction on admission was defined as an
estimated glomerular filtration rate (GFR) ≤60mL/kg/1.73m2.

Heart failure was defined according to clinical criteria (bilateral
pulmonary rales, S3 gallop, edema or cardiogenic shock) and/or pul-
monary edema on chest X-ray and/or ejection fraction<30%. The
ventricular ejection fraction was assessed by bedside echocardiography
in the first 48 h after admission.

2.1. Outcome

The end point was all-cause 30-day and long-term mortality in male
and female patients.

2.2. Statistical methods

We counted end point events that occurred during the follow-up
period and compared their rates between men and women. The cu-
mulative incidence rates of the unadjusted long-term mortality were
estimated by the Kaplan–Meier method and compared by the log-rank
test. Binary logistic regression models were performed using the Enter
mode to identify independent predictors of 30-day mortality. Cox pro-
portional hazards regression was used to compute hazard ratios (HRs)
as estimates of long-term mortality. The models were adjusted for
variables that significantly differed in univariant analysis: age, diabetes,
hypertension, hyperlipidemia, heart failure, renal dysfunction, anemia,
bleeding, PCI of the circumflex artery, the usage of bivalirudin, and sex.

Differences between the groups in baseline clinical, angiographic,
and procedural characteristics were compared using the independent
samples t-test or the Mann-Whitney U test for continuous variables, and
the chi-square test for categorical variables, as appropriate.

Data were analyzed with SPSS 23.0 software for Windows (IBM
Corp., Armonk, NY). All p-values were two-sided and values< 0.05
were considered statistically significant.

3. Results

3.1. Descriptive data for patients

Out of 3671 STEMI patients, 1123 (30.6%) were female. Women
were, on average, seven years older. They suffered more often from
hypertension, diabetes, anemia, and renal dysfunction. On the contrary,
they had less hyperlipidemia. Bivalirudin was less frequently used and
fewer PCIs of the circumflex artery were performed in women. They
bled more, and suffered more heart failure.

Tables 1 and 2 show the basic clinical and procedural characteristics
of patients enrolled in the study.

3.2. Mortality

Unadjusted mortality at day 30 was higher in women [221 (8.7%)

men died compared to 147 (13.1%) women; p < 0.0001]. However,
after multivariate adjustments, this became insignificant (OR 1.65; 95%
CI; 0.81 to 1.40). Long-term, all-cause unadjusted mortality was also
higher in women [665 (26.1%) men died compared to 382 (34%)
women; p < 0.0001] (Fig. 1A). Surprisingly, after multivariable ad-
justments, women had a better long-term prognosis (adjusted HR 0.81;
95% CI 0.71 to 0.93; p=0.002) (Fig. 1B). Besides female sex (which
predicted lower mortality), heart failure, bleeding, renal dysfunction on
admission, hyperlipidemia, arterial hypertension, diabetes, age, and
anemia predicted higher long-term mortality (Table 3).

4. Discussion

There are limited data on sex differences in long-term mortality in
patients with STEMI [1,2,5,10,12,13],. In our long-term follow-up
study, we followed patients for up to 11 years, with a median of 5 years.
We found a higher unadjusted mortality but a 19% lower multivariable-
adjusted risk for long-term mortality in women compared to men. In
other words, women have a 19% lower risk of dying in the long-term
after STEMI than their age-matched male peers who have the same
comorbidities. This was rather a surprising finding, which, however, is
in line with previous observations [1]. However, data on sex as a pre-
dictive factor for outcome are inconclusive, conflicting and partly
contradictive [2–5,8,10–12,18,19]. Even our previous observations are
conflicting. We found that sex did not predict the two-year outcome in
STEMI patients [18], and in propensity-matched all-comers with myo-
cardial infarction who underwent PCI [19].

Table 1
Basic demographic characteristics of patients with ST-elevation myocardial
infarction.

Men
N=2548

Women
N=1123

p

Age, yearsa 61.6 (11.8) 68.6 (12.3) < 0.0001
Diabetes, N (%)b 471 (18.5) 272 (24.2) < 0.0001
Hypertension, N (%)b 1259 (49.4) 663 (59.0) < 0.0001
Dyslipidemia, N (%)b 1241 (48.7) 485 (41.4) < 0.0001
Renal dysfunction on admission,

N (%)b
446 (17.5) 363 (32.3) < 0.0001

Anemia, N (%)b 719 (28.2) 416 (37.0) < 0.0001

a Mean (standard deviation); comparison made using the t-test.
b Comparison made using the chi-square test; N=number.

Table 2
Procedural data of patients with ST-elevation myocardial infarction.

Men N=2548 Women
N=123

p

Dual antiplatelet therapy, N (%)a 2329 (91.4) 1017 (90.6) 0.41
Bivalirudin, N (%)a 366 (14.4) 127 (11.3) 0.013
GPIIb/IIIa receptor inhibitors, N

(%)a
1423 (55.9) 616 (54.9) 0.59

PCI left main coronary artery, N
(%)a

63 (2.5) 37 (3.3) 0.19

PCI left anterior descending
artery, N (%)a

1088 (42.7) 512 (45.6) 0.11

PCI circumflex artery, N (%)a 513 (20.1) 185 (16.5) 0.009
PCI right coronary artery, N (%)a 914 (35.9) 405 (36.1) 0.91
Drug-eluting stent, N (%)a 957 (37.6) 404 (36.0) 0.37
Intra-aortic balloon pump, N (%)a 52 (2.0) 33 (2.9) 0.097
TIMI flow 0/1 after PCI, N (%)a 133 (5.2) 72 (6.4) 0.16
Multivessel PCI, N (%)a 348 (13.7) 146 (13.0) 0.60
Radial access, N (%)a 403 (15.8) 174 (15.5) 0.84
Bleeding, N (%)a 199 (7.8) 132 (11.8) < 0.0001
Heart failure, N (%)a 483 (19.0) 258 (23.0) 0.007

N=number; PCI= percutaneous coronary intervention; TIMI flow 0/1 after
PCI= Thrombolysis in Myocardial Infarction grade flow 0/1.

a Comparison made using the chi-square test.
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There were several differences between our observations. In the
previous analysis, we lacked the data on anemia on admission,
bleeding, and heart failure [18,19]. We were unable to include the data
on time-to-reperfusion in the present analysis because of insufficient
data. All these parameters are well known to influence the outcome
[14]. The propensity-matching technique used in previous analysis
cannot adjust for residual confounders [19]. Furthermore, the number
of patients and the observation time were different. Comparisons must
be made in light of these differences and, in our opinion, these differ-
ences could explain the different results.

We found, as have others before us, that women were older, with
more comorbidities, tended to have a worse clinical presentation on
admission and had a higher unadjusted short and long-term mortality
[1,10,18,20–22]. Similar to previous studies, we found that bleeding,
renal dysfunction, hyperlipidemia, age, arterial hypertension, diabetes,
heart failure, and anemia were associated with higher mortality
[14,18,20,23–27]. Dyslipidemia was less frequently found in women in
our analysis. However, sex-specific data on lipids at admission and
outcome after myocardial infarction are lacking [20].

In contrast to most studies, there was no difference in treatment
between the sexes with regard to reperfusion therapy and dual anti-
platelet therapy in our study [1]. Unadjusted long-term mortality was

much higher, which sounds paradoxical, with the adjusted lower long-
term risk of dying in women.

It is necessary to take into account the fact that this unadjusted
mortality was almost entirely due to the age difference, heart failure,
anemia, renal dysfunction, diabetes, hypertension, and bleeding after
PCI, which are all well-known risk factors for mortality [14,20,23–27].

The multivariable-adjusted risk of dying, in the long run, was lower
in women. Our result suggests that the anemic woman with diabetes
and hypertension, who suffers a STEMI with consequent heart failure
and bleeds after PCI, is expected to have a higher long-term mortality
risk than a man who is seven years younger without comorbidities even
though she is just as likely to have received reperfusion therapy as the
man. According to our data, this is not because she is a female, but
because she is older and has associated illnesses, risk factors and
bleeding after PCI.

Our data suggest that female sex is somehow protective, but addi-
tional comorbidities, heart failure, age, risk factors, and bleeding de-
leteriously affect the prognosis in STEMI in women.

The result of our study has some potential clinical implications.
Women with STEMI are usually older at presentation, with more risk
factors and comorbidities, and are therefore at higher risk [9]. Clin-
icians should be aware of this crucial difference [10]. Special attention
to reducing under-treatment in the acute setting and preventive stra-
tegies to decrease bleeding (radial access, careful usage of GP IIb/IIIa
receptor inhibitors) and renal function (low contrast volume, crystal-
loid infusions, measures to ensure optimal hemodynamics, and dis-
continuation of nephrotoxic drugs) might provide a long-term benefit
[9,28].

In conclusion, we found that female sex predicts a lower risk of long-
term mortality in STEMI. However, women suffer STEMI at an older
age, with many comorbidities, which are the major determinants of
their poorer outcome.

5. Limitations

Our study has some notable limitations. This was an observational,
single-center study. Our data only encompassed all-cause mortality.
Data on previous myocardial infarction, obesity, smoking,

Fig. 1. Unadjusted (A) and adjusted (B) long-term mortality among men and women with ST-elevation myocardial infarction. Long-term, all-cause unadjusted
mortality was higher in women (Fig. 1A). After multivariable adjustments, women had a better long-term prognosis (Fig. 1B).

Table 3
Predictors of long-term mortality in patients with ST-elevation myocardial in-
farction.

Predictors Long-term mortality

Multivariable-adjusted hazard ratios p

Heart failure 2.40 (2.10–2.75) <0.0001
Bleeding 1.79 (1.52–2.10) <0.0001
Renal dysfunction 1.60 (1.40–1.84) <0.0001
Hyperlipidemia 1.61 (1.40–1.85) <0.0001
Arterial hypertension 1.17 (1.03–1.33) 0.015
Diabetes 1.55 (1.35–1.78) <0.0001
Age 1.05 (1.04–1.06) <0.0001
Anemia 1.39 (1.23–1.58) <0.0001
Female sex 0.81 (0.71–0.93) 0.002
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hyperuricemia, glucose, and pain-to-balloon time were not available for
a sufficient number of patients to be considered in the evaluation,
which is certainly a limitation of the study. Data on PCI complications
are also missing and data on medication (except for dual antiplatelet
therapy) after PCI were not available. In addition, we did not collect
data for the heart rate, and blood pressure, which are variables with a
strong impact on mortality. Finally, there were no exclusion criteria
regarding concomitant diseases, thus this population represents a real-
world experience of high-risk patients requiring PCI.

6. Conclusion

Women with STEMI were older, with more risk factors and co-
morbidities and suffered more heart failure and bleeding during hos-
pitalization than men. Unadjusted 30-day mortality was higher in
women but this disappeared after multivariable adjustments. The long-
term unadjusted mortality was also higher in women. After adjustment
for potential confounding factors, female sex was surprisingly asso-
ciated with the lower risk of long-term mortality. Risk factors, heart
failure, age, and comorbidities rather than sex per se affect the worse
outcome and special attention should be paid to these factors.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of Competing Interest

There is no conflict of interest on the part of any author.

References

[1] Lawesson SS, Alfredsson J, Fredrikson M, Swahn E. A gender perspective on short-
and long term mortality in ST-elevation myocardial infarction—a report from the
SWEDEHEART register. Int J Cardiol 2013;168:1041–7.

[2] Biava LM, Scacciatella P, Calcagnile C, Dalmasso P, Conrotto F, Fanelli AL, et al.
Sex-related differences in patients with ST-elevation myocardial infarction under-
going primary PCI: a long-term mortality study. Cardiovasc Revasc Med
2015;16:135–40.

[3] Sadowski M, Gasior M, Gierlotka M, Janion M, Poloński L. Gender-related differ-
ences in mortality after ST-segment elevation myocardial infarction: a large mul-
ticentre national registry. EuroIntervention 2011;6:1068–72.

[4] Calé R, de Sousa L, Pereira H, Costa M, de Sousa Almeida M, Intervenção.,
Investigadores do Registo Nacional de Cardiologia de. Primary angioplasty in
women: data from the Portuguese registry of interventional cardiology. Rev Port
Cardiol 2014;33:353–61.

[5] Jackson EA, Moscucci M, Smith DE, Share D, Dixon S, Greenbaum A, et al. The
association of sex with outcomes among patients undergoing primary percutaneous
coronary intervention for ST elevation myocardial infarction in the contemporary
era: insights from the blue cross blue shield of Michigan cardiovascular consortium
(BMC2). Am Heart J 2011;161:106–12.

[6] Bavishi C, Bangalore S, Patel D, Chatterjee S, Trivedi V, Tamis-Holland JE. Short
and long-term mortality in women and men undergoing primary angioplasty: a
comprehensive meta-analysis. Int J Cardiol 2015;198:123–30.

[7] Kuhn L, Page K, Rahman MA, Worrall-Carter L. Gender difference in treatment and
mortality of patients with ST-segment elevation myocardial infarction admitted to

Victorian public hospitals: a retrospective database study. Aust Crit Care
2015;28:196–202.

[8] Velders MA, Boden H, van Boven AJ, van der Hoeven BL, Heestermans AA,
Cannegieter SC, et al. Influence of gender on ischemic times and outcomes after ST-
elevation myocardial infarction. Am J Cardiol 2013;111:312–8.

[9] Andreotti F, Marchese N. Women and coronary disease. Heart 2008;94:108–16.
[10] van der Meer MG, Nathoe HM, van der Graaf Y, Doevendans PA, Appelman Y.

Worse outcome in women with STEMI: a systematic review of prognostic studies.
Eur J Clin Invest 2015;45:226–35.

[11] Bufe A, Wolfertz J, Dinh W, Bansemir L, Koehler T, Haltern G, et al. Gender-based
differences in long-term outcome after ST-elevation myocardial infarction in pa-
tients treated with percutaneous coronary intervention. J Womens Health
(Larchmt) 2010;19:471–5.

[12] Sjauw KD, Stegenga NK, Engström AE, van der Schaaf RJ, Vis MM, Macleod A, et al.
The influence of gender on short- and long-term outcome after primary PCI and
delivered medical care for ST-segment elevation myocardial infarction.
EuroIntervention 2010(7):780–7.

[13] Wijnbergen I, Tijssen J, van 't Veer M, Michels R, Pijls NH. Gender differences in
long-term outcome after primary percutaneous intervention for ST-segment eleva-
tion myocardial infarction. Catheter Cardiovasc Interv 2013;82:379–84.

[14] Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, Bueno H, et al. 2017
ESC Guidelines for themanagement of acutemyocardial infarction in patients pre-
senting with ST-segment elevation. Eur Heart J 2018;39:119–77.

[15] Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, et al. Fourth
universal definition of myocardial infarction (2018). Eur Heart J 2018 Aug:25.
https://doi.org/10.1093/eurheartj/ehy462.

[16] Nutritional anaemias. Report of a WHO scientific group. Haemoglobin concentra-
tions for the diagnosis of Anaemia and assessment of severity VMNIS. Geneva:
World Health Organization; 1968.

[17] Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom J, et al.
Standardized bleeding definitions for cardiovascular clinical trials: a consensus
report from the bleeding academic research consortium. Circulation
2011(23):2736–47.

[18] Kanic V, Vollrath M, Naji FH, Sinkovic A. Gender related survival differences in ST-
elevation myocardial infarction patients treated with primary PCI. Int J Med Sci
2016;13:440–4.

[19] Kanic V, Vollrath M, Tapajner A, Sinkovic A. Sex-related 30-day and long-term
mortality in acute myocardial infarction patients treated with percutaneous cor-
onary intervention. J Womens Health (Larchmt) 2017;26:374–9.

[20] Mehta LS, Beckie TM, DeVon HA, Grines CL, Krumholz HM, Johnson MN, et al.
Acute myocardial infarction in women: a scientific statement from the American
heart association. Circulation 2016;133:916–47.

[21] Berger JS, Elliott L, Gallup D, Roe M, Granger CB, Armstrong PW, et al. Sex dif-
ferences in mortality following acute coronary syndromes. JAMA 2009;302:874–82.

[22] Leifheit-Limson EC, D'Onofrio G, Daneshvar M, Geda M, Bueno H, Spertus JA, et al.
Sex differences in cardiac risk factors, perceived risk, and health care provider
discussion of risk and risk modification among young patients with acute myo-
cardial infarction. The VIRGO study. J Am Coll Cardiol 2015;66:1949–57.

[23] Hamon M, Filippi-Codaccioni E, Riddell JW, Lepage O. Prognostic impact of major
bleeding in patients with acute coronary syndromes.A systematic review and meta-
analysis. EuroIntervention 2007;3:400–8.

[24] Younge JO, Nauta ST, Akkerhuis KM, Deckers JW, van Domburg RT. Effect of an-
emia on short- and long-term outcome in patients hospitalized for acute coronary
syndromes. Am J Cardiol 2012;109:506–10.

[25] Bolińska S, Sobkowicz B, Zaniewska J, Chlebińska I, Boliński J, Milewski R, et al.
The significance of anaemia in patients with acute ST−elevation myocardial in-
farction undergoing primary percutaneous coronary intervention. Kardiol Pol
2011;69:33–9.

[26] Karimi Galougahi K, Karmpaliotis D, Kirtane AJ, Ali ZA. Shedding blood: anemia
and adverse events after percutaneous coronary intervention (PCI). J Thorac Dis
2016;8:303–6.

[27] Aronson D, Suleiman M, Agmon Y, Suleiman A, Blich M, Kapeliovich M, et al.
Changes in haemoglobin levels during hospital course and long-term outcome after
acute myocardial infarction. Eur Heart J 2007;28:1289–96.

[28] Kanic V, Suran D, Vollrath M, Tapajner A, Kompara G. Influence of minor dete-
rioration of renal function after PCI on outcome in patients with ST-elevation
myocardial infarction. J Interv Cardiol 2017;30:473–9.

V. Kanic, et al. European Journal of Internal Medicine 66 (2019) 81–84

84

http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0005
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0005
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0005
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0010
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0010
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0010
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0010
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0015
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0015
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0015
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0020
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0020
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0020
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0020
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0025
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0025
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0025
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0025
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0025
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0030
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0030
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0030
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0035
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0035
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0035
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0035
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0040
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0040
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0040
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0045
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0050
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0050
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0050
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0055
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0055
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0055
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0055
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0060
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0060
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0060
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0060
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0065
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0065
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0065
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0070
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0070
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0070
https://doi.org/10.1093/eurheartj/ehy462
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0080
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0080
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0080
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0085
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0085
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0085
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0085
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0090
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0090
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0090
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0095
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0095
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0095
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0100
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0100
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0100
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0105
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0105
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0110
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0110
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0110
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0110
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0115
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0115
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0115
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0120
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0120
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0120
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0125
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0125
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0125
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0125
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0130
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0130
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0130
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0135
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0135
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0135
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0140
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0140
http://refhub.elsevier.com/S0953-6205(19)30187-6/rf0140

	ST-elevation myocardial infarction in a real world population - An observational retrospective study with a sex perspective
	Introduction
	Materials and methods
	Outcome
	Statistical methods

	Results
	Descriptive data for patients
	Mortality

	Discussion
	Limitations
	Conclusion
	Funding
	mk:H1_12
	References




