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Abstract

Background: Current evidence regarding the optimal length of hospital stay (LOS)
following myocardial infarction (MlI) is limited. This study aimed to examine LOS pol-
icy for Ml patients and to assess the safety of early discharge.

Methods: A prospective observational study that included patients with STEMI and
NSTEMI enrolled in the Acute Coronary Syndrome Israeli Survey (ACSIS) during the
years 2000-2016. Patients were divided into three subgroups according to their
LOS: <3 days (short-LOS), 3-6 days (intermediate-LOS) and >6 days (long-LOS). We
compared baseline characteristics, management strategies and clinical outcomes at
30 days and 1 year in these groups.

Results: Ten thousand four hundred and fifty eight patients were enrolled in the
study. The LOS of MI patients gradually decreased over time. Short-LOS and
intermediate-LOS patients had similar clinical characteristics while patients in the
long-LOS group were older with more co-morbidity. There was no difference in the
clinical outcomes, including re-Ml, arrhythmias, 30 days MACE, and 30 days mortality
between the short-LOS and intermediate-LOS groups. However, the rate of re-
hospitalizations was higher in the short-LOS group (20.9% vs. 17.8%, p = .004) with-
out evidence of increased cardiovascular events. In multivariate analysis, the LOS did
not predict either 30 days mortality (HR: 1.3; CI:0.45-5.48), nor MACE at 30 days
(HR: 1.1; CI:0.79-1.56).

Conclusion: Our study suggests that an early discharge strategy of up to 3 days from
admission is safe for low and intermediate-risk patients after both STEMI and
NSTEMI. Nevertheless, this strategy is associated with an increased risk of potential
avoidable readmission and there might be psychological and social factors that may

warrant a longer stay.
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1 | INTRODUCTION

Until the 1950s, patients with myocardial infarction (MI) were treated
by immobilization and prolonged hospital stay (4-6 weeks).>™3 This
policy gradually changed in the following decades with a median
hospitalization of 21 days in 1970, 14 days in 1980, and less there-
after.* Improvement in the management of acute MI over the past
several decades, in conjunction with a policy of early mobilization,
has led to a dramatic decline in overall mortality with a steady
decrease in the length of hospital stay (LOS).>~” Though decreased
LOS provides a significant cost savings for health care systems,
there is concern that this policy might put patients at risk due to
premature discharge.

The available evidence regarding the optimal LOS after a Ml is
scarce. The guidelines of the European Society of Cardiology® cur-
rently recommend that the optimal LOS should be determined on an
individual basis, according to the patient's cardiac risk, comorbidities,
functional status, and social support.

Several studies have shown that patients with STEMI who under-
went successful primary PCl and complete revascularization can be
safely discharged from hospital within 48-72 h.3?"1* These low-risk

9-13

patients can be recognized using various risk score systems such

as the Second Primary Angioplasty in Myocardial Infarction (PAMI-II)
criteria® or the Zwolle primary PCl Index. 103
Only a few studies which investigated the safety of early dis-

911121516 host MI were randomized and most of them were

charge
relatively small and underpowered. Moreover, there are no actual
guidelines recommendations concerning the optimal LOS following
NSTEMI.Y7-1?

In the present study, we used the large ACSIS (Acute Coronary
Syndrome Israeli Survey) database, in order to assess whether an early
discharge strategy is safe, and to define the characteristics of patients

who could benefit the most from this strategy.

2 | METHODS

21 | Setting

An observational study using the Acute Coronary Syndrome Israeli
Survey (ACSIS) database. The ACSIS is a biannual nationwide survey
performed since the year 2000 that includes all ACS patients admit-
ted during a 2-month period to the intensive cardiac care units and
cardiology wards of 26 public Israeli hospitals. This survey was
approved by the Institutional Review Boards of each site and all
patients signed a written informed consent. The survey prospec-
tively collects pre-specified data on patients admitted with the diag-
nosis of ACS including unstable angina, non-ST-segment elevation
myocardial infarction (NSTEMI) and ST-segment elevation myocar-
dial infarction (STEMI). Experienced nurses and study coordinators
collect follow-up information at 30 days. Mortality at 1 year is
obtained from the Israeli National Population registry. The present
analysis included all patients with acute MI (STEMI or NSTEMI) who
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participated in the survey throughout 2000-2016. Patients who died
during hospitalization and those who underwent CABG were
excluded. The ACSIS survey was approved by the Institutional
Review Boards of each site.

2.2 | Design
All patients were segregated according to their LOS (LOS): up to 3,
3-6, and over 6 days. The short LOS was chosen based on previous
studies and guidelines of early discharge after STEMI.®?1%12 The
intermediate LOS was chosen arbitrary representing the next 72 h
(3-6 days). The long LOS was all other patients. We compared the
groups for baseline demographic and clinical characteristics, manage-
ment strategies during the index event, and outcome at 30 days
and mortality at 1 year. Outcomes included all-cause mortality, Ml,
recurrent angina or revascularization (defined as new unplanned
need for percutaneous coronary intervention or coronary artery
bypass grafting surgery), arrhythmias and re-hospitalization from any
cause. Major adverse cardiovascular event (MACE) was defined as the
composite of death, unstable angina, Ml/ischemia, cerebrovascular
event, stent thrombosis and an unplanned need for revascularization
procedure.

Additional comparisons were made between STEMI and NSTEMI
patients and according to the GRACE-score (Global Registry of Acute
Coronary Events Risk Score) tertiles.

2.3 | Statistical analysis

Differences between groups were tested with chi-square for categori-
cal variables and with t-test or Mann-Whitney test as appropriate for
normally or non-Gaussian distributed continuous variables. Logistic
regression, presented as a forest plot, was calculated to assess the
relationship between baseline characteristics and LOS to the risk of
re-hospitalization.

Survival curve plots were conducted using Kaplan-Meier estima-
tor and differences between survival curves were tested using the
Log-rank test. In order to explore the effect of LOS on survival or on
30 days MACE, logistic or Cox models adjusted for selected covariates
were utilized.

Statistical analyses were performed using R Core Team (2015).%°

Statistical significance was defined as p-value <.05.

3 | RESULTS

3.1 | Trends

A total of 13 438 patients were included in the study, of which, 1703
patients were in the short LOS (<3 days), 7880 in the intermediate
LOS (3-6 days), and 3855 in the long LOS (more than 6 days) catego-
ries. Hospital stay for MI has significantly shortened throughout the
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TABLE 1 Baseline characteristics of the three LOS groups
Hospitalization duration (days)
Short (<3) Intermediate (3-6) Long (>6)
Number of patients 1703 7890 3865
Baseline characteristics
Age, years (mean * SD) 61.39 +12.31 61.94 + 12.69 66.77 £ 12,94
Gender (male) 1397 (82.0) 6265 (79.4)° 2768 (71.6)°
Higher education/academic 189 (29.3) 753 (32.0) 138 (23.4)7
Marital status: married/attached 865 (83.5) 3181 (79.5)° 958 (72.9)°
Dyslipidemia 1227 (72.3) 5187 (65.9)° 2298 (59.6)°
Hypertension 1042 (61.4) 4384 (55.7)° 2339 (60.7)*
Current smokers 663 (39.1) 3231 (41.2) 1174 (30.6)°
Diabetes mellitus 609 (35.8) 2534 (32.2)° 1507 (39.1)°
Family history of CAD 472 (29.9) 2094 (28.4) 713 (19.37
BMI (kg/m?), (mean = SD) 28.29 +11.23 27.92 +8.99 27.95 +12.86
Prior IHD 829 (48.7) 2946 (37.3)° 1596 (41.3)
History of CHF 88(5.2) 452 (5.7) 432 (11.2)°
Chronic renal failure 131 (7.7) 638 (8.1) 591 (15.3)
PVD 96 (5.7) 525 (6.7) 441 (11.4)
s/p CVA/TIA 101 (5.9) 504 (6.4) 398 (10.3)
ECG pattern: ST elevation 451 (26.5) 3726 (47.3)° 1937 (50.3)°
Grace score>140 110(12.3) 656 (12.9) 552 (27.2)?

Abbreviation: CAD, Coronary Artery Disease, CHF, Congestive Heart Failure, LOS, length of hospital stay, CVA, Cerbro Vascular Accident, IHD, Ischemic
Heart Disease, PVD, Peripheral Vascular Disease, s/p, status post, TIA, Transient Ischemic Accident..

?p<.05, comparison between all three groups. Brackets represent percentage.

bp<.05, intermediate-LOS compared to the short-LOS (<3 days) group.

years (Supplementary Figure 1 shows the percentage of patients in
each LOS group). In 2000, most patients were hospitalized for more
than 6 days (>50%), and only a small percentage (<5%) was discharged
early, whereas by 2016 more than a quarter of patients were dis-
charged very early and the number of long hospitalizations dropped
significantly (<20%).

3.2 | Baseline and clinical characteristics

Baseline characteristics of the three groups are shown in Table 1.
Patients in the long LOS group (>6 days) were older with more co-
morbidities and risk-factors than patients in the intermediate and
short LOS groups. The two latter groups were comparable, with a sim-
ilar GRACE risk score (Table 1 and Figure 1A). Further analysis
focused on the short and intermediate LOS groups (LOS <3 and 3-
6 days) since the hospital duration of the long LOS group was driven
by clinical indications and not by routine policies.

The short LOS group had a significantly higher percentage of male
and married subjects compared to the intermediate LOS group. Inter-
estingly, there was a higher proportion of patients with risk factors,
such as dyslipidemia, hypertension, and diabetes mellitus and known
ischemic heart disease in the short LOS group. Other co-morbidities,
such as smoking, renal failure or heart failure, were similar between

groups.
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FIGURE 1 (A) Global Registry of Acute Coronary Events Risk
(GRACE) risk score probability densities of patients in the
intermediate-length of hospital stay (LOS) and short-LOS groups (data
available for N = 6160). Distribution was not significantly different

(p = .092). (B) One-year Kaplan-Mayer survival curves of the short
and intermediate length of hospital stay groups
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TABLE 2 Clinical outcome and mortality rates at 30 days

Hospitalization duration (days)

<3 3-6 p value

Number of patients 1703 7890

Re-hospitalization 330 (20.9) 1330 (17.8) .004
RE-MI 19(1.2) 95(1.3) 716
Angina 42 (3.8) 191 (4.0) 822
Arrhythmia 7(0.39) 33(0.3) 423
30-day MACE 120 (7.0) 640 (8.1) .154
30-day mortality 12 (0.7) 56 (0.7) 1.000

Note: Numbers in brackets represent percentage.
The bold numbers are the ones the are satistically significant, i.e. p-value
smaller than 0.05.

Comparison of clinical characteristics (Supplementary Table 1)
reveals that NSTEMI, normal ejection faction, non-significant coronary
disease and radial access were more frequent in the short-LOS group.
In hospital complication rate was low in both groups but still more fre-
guent in the intermediate LOS group compared with the short LOS
group (Supplementary Table 1).

3.3 | Outcomes
Major clinical outcomes in the short and intermediate LOS groups are
shown in Table 2. The rate of re-hospitalization was higher in the
short-LOS group. All other outcome endpoints including MACE and
mortality were not different between groups. These results were simi-
lar when sub-divided into STEMI and NSTEMI patients (data not
shown), or when sub-divided between early period (2000-2008) and
late period (2010-2016) (Supplementary Table 2). Interestingly, re-
hospitalization was significantly higher only in the early period.
One-year mortality rate was also not different between groups
(Figure 1B, p = .36).

FIGURE 2 Multivariate analysis of
predictors for re-hospitalization in
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We analyzed clinical outcomes by dividing the study population
into tertiles according to their GRACE risk score (see Supplementary
Table 3). As expected, the rate of adverse events and mortality
increased with increasing GRACE score. However, no statistically-
significant difference in outcomes was found between the short-LOS
and intermediate-LOS groups except for the rate of re-hospitalization
which was higher in the highest GRACE score (>115) group (p = .03).

We performed a multivariate analysis to identify significant pre-
dictors for re-hospitalization within 30 days. Short length of stay, dia-
betes mellitus and a reduced ejection fraction were independently
significant predictors for re-hospitalization (Figure 2).

Logistic regression for the 30-day MACE was performed using
selected co-variables. The 30 days MACE was assessed both in all
patients and among STEMI patients separately (Table 3).

Length of stay (short compared to intermediate length) was not
associated with MACE at 30 days, both in all MI patients and in
STEMI patients alone. The strongest predictors for MACE at 30 days
were age and LV systolic function. Logistic regression analysis for
30 days mortality (data not shown) showed higher mortality
for patients with higher GRACE score (HR 3.01, Cl 1.09-8.61) and
low EF (HR for normal EF: 0.23, Cl 0.08-0.55) and a trend for older
age (HR 1.04, Cl 1-1.08). No other variables including LOS were sig-
nificantly associated with mortality.

4 | DISCUSSION

In the present study, we examined trends of hospital discharge of
patients with Ml since 2000 and assessed whether differences in LOS
were associated with outcomes.

Consistent with general global trends,® the LOS after acute Ml
gradually decreased throughout the years in our cohort. We examined
whether very early discharge strategy, 3 days or less from admission,
is safe for low and intermediate-risk patients. Patients with long LOS
(more than 6 days) were excluded as they were clearly older with
more co-morbidities (Table 1), had a more complicated course and

OR (95% CI) P-value

30 days LOS:3-6 (vs. <3) e 0.63(0.52,0.78) <0.001
Age > 65 e 1.12 (0.94,1.33) 0.218
Male (vs. Female) 0.99(0.81,1.2) 0.891
Dyslipidemia e m— 0.98 (0.83,1.15) 0.773
Hypertension —_—f—— 0.95(0.8,1.12) 0.541
Diabetes ——— 1.29(1.09,1.51) 0.002
Prior IHD — e — 0.95(0.8,1.14)  0.595
Prior CRF 1.1(0.83,1.44) 0.518
EF > 50% G — 0.75 (0.65, 0.88) <0.001
GRACE > 140 1.21(0.94,1.56) 0.129

0 0.5 1 1.5
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TABLE 3 Logistic regression for MACE at 30 days

Variable:

Hosp. duration: 3-6 (vs. <3)
Age (per year)
Male
Dyslipidemia
Hypertension
Diabetes

Prior IHD

Prior CRF

Normal EF (>50%)
GRACE >140

Observations

All patients HR (CI)
1.10(0.79,1.56) p = .59
1.03 (1.01,1.04) p < .0001
1.02(0.77,1.37) p = .89
0.80 (0.63,1.03) p = .08
0.93(0.72,1.2) p = .58
1.12 (0.88,1.43) p = .35
1.23(0.95,1.59) p = .11
1.15(0.77,1.67) p = .49
0.75 (0.60,0.94) p = .02
0.81(0.56,1.16) p = .26
4930/9593

STEMI only HR (CI)

0.75 (0.46,1.28) p = .27
1.03 (1.01,1.05) p = 00005
1.03 (0.67,1.62) p = .89
0.78 (0.55,1.10) p = .16
0.78(0.55, 1.14) p = .21
1.22 (0.84,1.75) p = .29
1.55(1.06,2.26) p = .03
0.78 (0.33,1.61) p = .54
0.58 (0.40,0.83) p = .004
0.71(0.33,1.42) p = .35
2500/4212

Abbreviations: Cl, confidence interval; GRACE, Global Registry of Acute Coronary Events Risk; HR, hazard ratio.

therefore were not eligible for early discharge based on clinical judg-
ment. Hence, we focused on the comparison between the short-LOS
(<3 days) and intermediate-LOS (4-6 days) patient groups as done
previously in similar studies.?*

The vast majority of these patients had an uncomplicated clinical
course and in many cases stayed in hospital for observation as part of
conservative and traditional policies. Indeed, we found that both
groups had comparable baseline characteristics (Table 1). Surprisingly
in the short-LOS group there were more patients with risk factors and
known ischemic heart disease. This may be due to a smaller need for
evaluation time and medical adjustments for already medically treated
patients or because patients with recurrent events are more familiar
with the procedures and treatments and consequently do not require
long hospital stay.

The short-LOS group consisted of patients who were in slightly
better clinical condition upon admission with fewer in-hospital compli-
cations (which were low in both groups). More importantly, the clinical
outcomes at 30 days as well as the 1-year mortality were not different
between the groups. Nevertheless, the rate of re-hospitalizations was
higher in the short-LOS group but without evidence of cardiovascular
events. Same results of higher rate of re-hospitalizations after short
LOS were noted in previous studies.?? The risk for re-hospitalization
correlated with the GRACE risk score and was very low for patients
with GRACE score under 115. The rate of re-hospitalization decreased
throughout the years of the study, and correlation with short-LOS
became non-significant in the later years (2010-2016). Re-
hospitalization was more common in older patients and in patients with
diabetes mellitus and a reduced ejection fraction. This may indicate that
a more conservative approach for these sub-populations is warranted.

Our study supports current guidelines advocating discharge 48-
72 h after admission for an uncomplicated STEMI.Z However, there is
inconsistency in the literature about the optimal score for assessing
the risk after Ml in order to determine the desired length of stay.
Most studies defined the threshold for early discharge as an extremely

low risk in STEMI patients.”*%121516.23 Oyr study incorporated a

much wider spectrum of patients by the GRACE risk score, and dem-
onstrated the same outcomes for both STEMI and NSTEMI patients
at low to intermediate risk. When using a multivariate analysis, the
LOS did not predict neither mortality nor MACE at 30 days (Table 3).
Furthermore, there are no guideline recommendations for optimal
LOS following NSTEMI*”~? and our study supports an approach of
early discharge after an uncomplicated course.

4.1 | Limitations

The major limitation of our observational study is that we cannot
demonstrate causality but only an association between variables and
outcome, along with the risk of overlooked confounders. In addition,
the data was collected over a 16-year period during in which various
changes in therapies and intervention policies occurred that may have
influenced the changes in LOS and prognosis.

The data were collected by many investigators, which may lead to
different interpretations of the study questionnaire. In addition, re-
admissions were not divided into emergent and elective, and there-
fore may include some elective admissions such as planned PCl to a
non-culprit vessel. Finally, we could not account for patients admitted
for very short time because of leaving against medical advice, a factor
that may also portend worse outcomes secondary to noncompliance.

5 | CONCLUSIONS

Our study suggests that an early discharge strategy of up to 3 days
from admission is safe for low and intermediate-risk STEMI and
NSTEMI patients (GRACE score <115). The cause of increased re-
hospitalization in some populations remains unclear and might be
related to non-medical conditions. Potentially, more patients may ben-
efit from an early discharge policy and shorter hospital stay, a policy

that may be particularly relevant during the COVID-19 pandemic.



TOMER ET AL.

DATA AVAILABILITY STATEMENT

Data available in article supplementary material.

ORCID

Orr Tomer
David Leibowitz

https://orcid.org/0000-0002-3752-1411
https://orcid.org/0000-0001-7765-6364

REFERENCES

1.

10.

11.

12.

Levine SA, Lown B. "armchair" treatment of acute coronary thrombo-
sis. Jama. 1952;148(16):1365-1369. https://doi.org/10.1001/jama.
1952.02930160001001.

Antman EM, Kuntz KM. The length of the hospital stay after myocar-
dial infarction. N Engl J Med. 2000;342(11):808-810. https://doi.org/
10.1056/NEJM200003163421109.

Noman A, Zaman AG, Schechter C, Balasubramaniam K, Das R. Early
discharge after primary percutaneous coronary intervention for ST-
elevation myocardial infarction. Eur Heart J Acute Cardiovasc Care.
2013;2(3):262-269. https://doi.org/10.1177/2048872612475231.
Wenger NK, Hellerstein HK, Blackburn H, Castranova SJ. Physician
practice in the management of patients with uncomplicated myocar-
dial infarction: changes in the past decade. Circulation. 1982;65(3):
421-427. https://doi.org/10.1161/01.cir.65.3.421.

Topol EJ, Burek K, O'Neill WW, et al. A randomized controlled trial of
hospital discharge three days after myocardial infarction in the era
of reperfusion. N Engl J Med. 1988;318(17):1083-1088. https://doi.
org/10.1056/NEJM198804283181702.

Saczynski JS, Lessard D, Spencer FA, et al. Declining length of stay for
patients hospitalized with AMI: impact on mortality and readmissions.
Am J Med. 2010;123(11):1007-1015. https://doi.org/10.1016/j.
amjmed.2010.05.018.

Berger AK, Duval S, Jacobs DR, et al. Relation of length of hospital
stay in acute myocardial infarction to postdischarge mortality.
Am J Cardiol. 2008;101(4):428-434. https://doi.org/10.1016/j.
amjcard.2007.09.090.

Ibanez B, James S, Agewall S, et al. 2017 ESC guidelines for the man-
agement 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 eleva-
tion of the European Society of Cardiology (ESC). Eur Heart J. 2018;
39(2):119-177. https://doi.org/10.1093/eurheartj/ehx393.

Grines CL, Marsalese DL, Brodie B, et al. Safety and cost-
effectiveness of early discharge after primary angioplasty in low risk
patients with acute myocardial infarction. PAMI-II investigators. Pri-
mary angioplasty in myocardial infarction. J Am Coll Cardiol. 1998;31
(5):967-972. https://doi.org/10.1016/s0735-1097(98)00031-x.

De Luca G, Suryapranata H, Arnoud van't Hof AW, et al. Prognostic
assessment of patients with acute myocardial infarction treated
with primary angioplasty: implications for early discharge. Circula-
tion. 2004;109(22):2737-2743. https://doi.org/10.1161/01.CIR.
0000131765.73959.87.

Azzalini L, Solé E, Sans J, et al. Feasibility and safety of an early dis-
charge strategy after low-risk acute myocardial infarction treated
with primary percutaneous coronary intervention: the EDAMI pilot
trial. Cardiology. 2015;130(2):120-129. https://doi.org/10.1159/
000368890.

Melberg T, Jgrgensen M, @rn S, Solli T, Edland U, Dickstein K. Safety
and health status following early discharge in patients with acute
myocardial infarction treated with primary PCI: a randomized trial. Eur
J Prev Cardiol. 2015;22(11):1427-1434. https://doi.org/10.1177/
2047487314559276.

13.

14.

15.

16.

17.

20.

21

22.

23.

e \V1LEY-L =

Jones DA, Rathod KS, Howard JP, et al. Safety and feasibility of hos-
pital discharge 2 days following primary percutaneous intervention
for ST-segment elevation myocardial infarction. Heart. 2012;98(23):
1722-1727. https://doi.org/10.1136/heartjnl-2012-302414.
Satilmisoglu MH, Gorgulu S, Aksu HU, et al. Safety of early discharge
after primary percutaneous coronary intervention. Am J Cardiol.
2016;117(12):1911-1916.  https://doi.org/10.1016/j.amjcard.2016.
03.039.

Kotowycz MA, Cosman TL, Tartaglia C, Afzal R, Syal RP,
Natarajan MK. Safety and feasibility of early hospital discharge in ST-
segment elevation myocardial infarction—a prospective and random-
ized trial in low-risk primary percutaneous coronary intervention
patients (the safe-depart trial). Am Heart J. 2010;159(1):117.
e111-116. https://doi.org/10.1016/j.ahj.2009.10.024.

Jirmar R, Widimsky P, Capek J, Hlinomaz O, Groch L. Next day dis-
charge after successful primary angioplasty for acute ST elevation
myocardial infarction. An open randomized study "Prague-5". Int
Heart J. 2008;49(6):653-659. https://doi.org/10.1536/ihj.49.653.
Amsterdam EA, Wenger NK, Brindis RG, et al. 2014 AHA/ACC guide-
line for the Management of Patients with non-ST-elevation acute cor-
onary syndromes: a report of the American College of
Cardiology/American Heart Association task force on practice guide-
lines. J Am Coll Cardiol. 2014;64(24).e139-e228. https://doi.org/10.
1016/j.jacc.2014.09.017.

. Collet JP, Thiele H, Barbato E, et al. 2020 ESC guidelines for the man-

agement of acute coronary syndromes in patients presenting without
persistent ST-segment elevation. Eur Heart J. 2021;42(14):1289-
1367. https://doi.org/10.1093/eurheartj/ehaa575.

. Vavalle JP, Lopes RD, Chen AY, et al. Hospital length of stay in

patients with non-ST-segment elevation myocardial infarction.
Am J Med. 2012;125(11):1085-1094. https://doi.org/10.1016/].
amjmed.2012.04.038.

R: A language and environment for statistical computing. R Foun-
dation for Statistical Computing [computer program]. Vienna,
Austria.2015.

Swaminathan RV, Rao SV, McCoy LA, et al. Hospital length of stay
and clinical outcomes in older STEMI patients after primary PCI: a
report from the National Cardiovascular Data Registry. J Am Coll Car-
diol. 2015;65(12):1161-1171. https://doi.org/10.1016/j.jacc.2015.
01.028.

Kociol RD, Lopes RD, Clare R, et al. International variation in and fac-
tors associated with hospital readmission after myocardial infarction.
Jama. 2012;307(1):66-74. https://doi.org/10.1001/jama.2011.1926.
Diez-Delhoyo F, Valero-Masa MJ, Velasquez-Rodriguez J, et al. Very
low risk ST-segment elevation myocardial infarction? It exists and
may be easily identified. Int J Cardiol. 2017;228:615-620. https://doi.
org/10.1016/j.ijcard.2016.11.276.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Tomer O, Leibowitz D, Einhorn-
Cohen M, et al. The impact of short hospital stay on prognosis
after acute myocardial infarction: An analysis from the ACSIS
database. Clin Cardiol. 2021;44(6):748-753. https://doi.org/
10.1002/clc.23652


https://orcid.org/0000-0002-3752-1411
https://orcid.org/0000-0002-3752-1411
https://orcid.org/0000-0001-7765-6364
https://orcid.org/0000-0001-7765-6364
https://doi.org/10.1001/jama.1952.02930160001001
https://doi.org/10.1001/jama.1952.02930160001001
https://doi.org/10.1056/NEJM200003163421109
https://doi.org/10.1056/NEJM200003163421109
https://doi.org/10.1177/2048872612475231
https://doi.org/10.1161/01.cir.65.3.421
https://doi.org/10.1056/NEJM198804283181702
https://doi.org/10.1056/NEJM198804283181702
https://doi.org/10.1016/j.amjmed.2010.05.018
https://doi.org/10.1016/j.amjmed.2010.05.018
https://doi.org/10.1016/j.amjcard.2007.09.090
https://doi.org/10.1016/j.amjcard.2007.09.090
https://doi.org/10.1093/eurheartj/ehx393
https://doi.org/10.1016/s0735-1097(98)00031-x
https://doi.org/10.1161/01.CIR.0000131765.73959.87
https://doi.org/10.1161/01.CIR.0000131765.73959.87
https://doi.org/10.1159/000368890
https://doi.org/10.1159/000368890
https://doi.org/10.1177/2047487314559276
https://doi.org/10.1177/2047487314559276
https://doi.org/10.1136/heartjnl-2012-302414
https://doi.org/10.1016/j.amjcard.2016.03.039
https://doi.org/10.1016/j.amjcard.2016.03.039
https://doi.org/10.1016/j.ahj.2009.10.024
https://doi.org/10.1536/ihj.49.653
https://doi.org/10.1016/j.jacc.2014.09.017
https://doi.org/10.1016/j.jacc.2014.09.017
https://doi.org/10.1093/eurheartj/ehaa575
https://doi.org/10.1016/j.amjmed.2012.04.038
https://doi.org/10.1016/j.amjmed.2012.04.038
https://doi.org/10.1016/j.jacc.2015.01.028
https://doi.org/10.1016/j.jacc.2015.01.028
https://doi.org/10.1001/jama.2011.1926
https://doi.org/10.1016/j.ijcard.2016.11.276
https://doi.org/10.1016/j.ijcard.2016.11.276
https://doi.org/10.1002/clc.23652
https://doi.org/10.1002/clc.23652

	The impact of short hospital stay on prognosis after acute myocardial infarction: An analysis from the ACSIS database
	1  INTRODUCTION
	2  METHODS
	2.1  Setting
	2.2  Design
	2.3  Statistical analysis

	3  RESULTS
	3.1  Trends
	3.2  Baseline and clinical characteristics
	3.3  Outcomes

	4  DISCUSSION
	4.1  Limitations

	5  CONCLUSIONS
	  DATA AVAILABILITY STATEMENT

	REFERENCES


