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Abstract

Aims The aim was to describe the prevalence, characteristics, and outcome of patients with acute myocardial infarction (MI)
developing left ventricular (LV) systolic dysfunction or pulmonary congestion by applying different criteria to define the
population.
Methods and results In patients with MI included in the Swedish web-system for enhancement and development of
evidence-based care in heart disease (SWEDEHEART) registry, four different sets of criteria were applied, creating four not mu-
tually exclusive subsets of patients: patients with MI and ejection fraction (EF) < 50% and/or pulmonary congestion (subset 1);
EF < 40% and/or pulmonary congestion (subset 2); EF < 40% and/or pulmonary congestion and at least one high-risk feature
(subset 3, PARADISE-MI like); and EF < 50% and no diabetes mellitus (subset 4, DAPA-MI like). Subsets 1, 2, 3, and 4 consti-
tuted 31.6%, 15.0%, 12.8%, and 22.8% of all patients with MI (n = 87 177), respectively. The age and prevalence of different
co-morbidities varied between subsets. For median age, 70 to 77, for diabetes mellitus, 22 to 33%; for chronic kidney disease,
22 to 38%, for prior MI, 17 to 21%, for atrial fibrillation, 7 to 14%, and for ST-elevations, 38 to 50%. The cumulative incidence
of death or heart failure hospitalization at 3 years was 17.4% (95% CI: 17.1–17.7%) in all MIs; 26.9% (26.3–27.4%) in subset 1;
37.6% (36.7–38.5%) in subset 2; 41.8% (40.7–42.8%) in subset 3; and 22.6% (22.0–23.2%) in subset 4.
Conclusions Depending on the definition, LV systolic dysfunction or pulmonary congestion is present in 13–32% of all pa-
tients with MI and is associated with a two to three times higher risk of subsequent death or HF admission. There is a need
to optimize management and improve outcomes for this high-risk population.
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Introduction

Although the prognosis after acute myocardial infarction (MI)
has improved significantly in the last years, patients who de-
velop heart failure (HF) or left ventricular (LV) systolic dys-
function after acute MI are still a vulnerable population with
a poor outcome.1–3 The risk and trends in developing HF after

an index MI have previously been studied.4–6 However, there
is a lack of studies describing a more contemporary and rep-
resentative population of post-MI patients with different de-
grees of LV systolic dysfunction and/or pulmonary
congestion.

New treatment options for patients with chronic HF have
recently been found effective. Sacubitril/valsartan (ARNI)
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was superior to the angiotensin-converting enzyme (ACE) in-
hibitor enalapril in reducing the risks of death and hospitali-
zation for HF. Sodium-glucose co-transporter 2 (SGLT-2) inhi-
bition has been shown to reduce cardiovascular death or
worsening of HF in patients with established HF and reduced
ejection fraction (EF).7,8 These studies enrolled patients with
chronic HF; the population with post-MI HF has not been
thoroughly studied. The recently reported Prospective ARNI
vs. ACE Inhibitor Trial to Determine Superiority in Reducing
Heart Failure Events After MI (PARADISE-MI) compared sacu-
bitril/valsartan with ramipril in a high-risk post-MI population
with impaired LVEF (≤40%) or signs of pulmonary
congestion,9 whereas the Dapagliflozin Effects on Cardiovas-
cular Events in Patients With an Acute Heart Attack
(DAPA-MI) is an ongoing randomized clinical trial comparing
dapagliflozin with placebo in a post-MI population with im-
paired LVEF (<50%) (NCT04564742). Knowledge about prev-
alence, patient characteristics, and outcome, when different
criteria to define the population with LV systolic dysfunction
and/or pulmonary congestion after MI is applied, is
important for the understanding of the consequences of im-
plementing new treatment strategies in clinical practice.

The purpose of this study was to describe the size (as a
proportion of the total post-MI population), patient charac-
teristics, and long-term outcome of a real-world cohort of pa-
tients discharged alive after an acute MI during the years
2011–2018 applying different criteria to define the popula-
tion with LV systolic dysfunction and/or pulmonary conges-
tion. We wanted to describe a high-risk population like the
one in the PARADISE-MI trial and a population with lower
risk, like the DAPA-MI trial population.

Methods

Since 1995, the SWEDEHEART registry has been an estab-
lished national quality register including all Swedish hospitals
that provide acute coronary care (n = 72). Almost all patients
admitted to the hospital with an acute MI are continuously
enrolled. More than 100 variables are collected prospectively.
The database has been described elsewhere.10 Each hospital
is monitored every second year with a 95–96% agreement
between the registry and the electronic health records.

Study population

The main population consisted of all patients, at least 18 years
of age and Swedish residents, discharged alive after a
spontaneous (type 1) MI (according to the European Society
of Cardiology, American College of Cardiology, and American
Heart Association consensus documents10) registered in
SWEDEHEART between 2011 and 2018. Patients with a his-
tory of chronic HF or LV systolic dysfunction prior to index

MI and those undergoing coronary artery by-pass grafting
during initial hospitalization were excluded. From the main
population, four subsets were derived by using different
criteria for LV systolic impairment during the hospital stay
as well as the presence or not of pulmonary congestion, dia-
betes mellitus, and other high-risk features. Note that a case
could meet criteria for more than one subset and thus be in-
cluded in two or more subsets.

1. Subset 1: Evidence of any LV systolic dysfunction
(EF < 50% assessed by echocardiography) and/or pulmo-
nary congestion supported by clinical assessment (Killip
class II or higher) requiring iv treatment (at least one of di-
uretics, vasodilators, vasopressors, and/or inotropes).

2. Subset 2: Evidence of at least moderate LV systolic
dysfunction (EF < 40%) as assessed by echocardiography
and/or pulmonary congestion (same definition as in
subset 1).

3. Subset 3 (PARADISE-MI like): Evidence of at least moder-
ate LV systolic dysfunction (EF< 40% as assessed by echo-
cardiography) and/or pulmonary congestion (same
definition as in subset 1) and at least one of eight
high-risk factors, associated with a worse outcome (used
as entry criteria to PARADISE-MI to increase the event
rate in the trial) (age ≥ 70 years, eGFR < 60 mL/min/
1.73 m2, diabetes mellitus, documented history of prior
MI, atrial fibrillation as noted by ECG associated with in-
dex MI, EF < 30% associated with index MI, Killip class
III or IV associated with index MI requiring intravenous
treatment, ST-elevation myocardial infarction (STEMI)
without reperfusion therapy within the first 24 h after
presentation).

4. Subset 4 (DAPA-MI like): Evidence of any LV systolic dys-
function (EF < 50%) as assessed by echocardiography
and not previously known diabetes mellitus.

The study was approved by the regional ethics committee
(Dnr: 2019-04277) and complied with the Declaration of
Helsinki.

Clinical characteristics and diagnoses

Baseline characteristics, in-hospital course data (including
examinations, interventions, and complications), discharge
medications, and diagnoses were obtained from
SWEDEHEART. The study database was merged with data
from the National Patient Registry (NPR) regarding the his-
tory of diabetes mellitus, renal failure, MI, stroke, peripheral
artery disease, HF, chronic pulmonary disease, dementia, and
cancer. The NPR includes discharge diagnoses for all patients
hospitalized in Sweden since 1987. Details regarding
ICD-codes are listed in Table S1. To estimate the glomerular
filtrate rate (eGFR) the CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration) equation was used. eGFR was
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calculated in mL/min/1.73m2 and dichotomized at <60 mL/
min/1.73 m2 (normal/impaired renal function).

Outcomes

The primary outcome was the time to the first occurrence of
all-cause mortality or HF hospitalization (defined as a diagno-
sis of HF registered in the patient registry). Secondary out-
comes were time to all-cause mortality, first HF admission,
non-fatal MI admission (‘blanking’ the first 30 days due to in-
ability to separate index event from any new event during
this period), and non-fatal stroke admission. We also
followed the total number of HF admissions up to three
events. Data regarding readmissions were retrieved from
the NPR. Heart failure hospitalization was defined as an inpa-
tient stay where HF was registered as the primary diagnosis,
whereas the occurrence of MI and stroke as either primary
or secondary diagnoses were considered an episode of the
respective diagnosis. Mortality data were obtained from the
Swedish population registry.

Statistical analyses

Descriptive analyses for patient demographics and character-
istics at baseline are shown as numbers and proportions (95%
CI) for categorical variables, and median (IQR) and mean
(95% CI) for continuous variables. The 95% CIs are shown in
Tables S2 and S3. The number of patients with missing data
is listed in Tables S4 and S5. Bar charts are used to illustrate
differences between groups. The incidence of
time-dependent outcomes was illustrated using Kaplan–
Meier curves. The log-rank test was used to test for differ-
ences in outcome between independent groups. Outcomes
are also given as incident rates per 100 person-years with
95% CI and as cumulative incidence with 95% CI at 3 years
of follow-up. When analysing the risk of HF, MI, and stroke
hospitalization alone, patients were censored for death.
There was no adjustment for competing risk. A multivariable
Cox regression analysis was used to examine the independent
association between high-risk factors (age ≥ 70, eGFR < 60,
diabetes mellitus, prior MI, atrial fibrillation, EF < 30%, Killip
III–IV, and STEMI without reperfusion therapy), number of
high-risk factors, and death or readmission because of HF in
subset 2. Because of a low number of missing values, we per-
formed complete case analyses. As a sensitivity analysis, we
also performed a multivariable Cox regression analysis in
which missing values were replaced by multiple imputations
resulting in five complete data sets. A multivariable Cox re-
gression analysis was also used to examine the association
between the presence of pulmonary rales, different degrees
of LV systolic dysfunction, and 3 year risk of death and HF re-
admission, adjusting for high-risk factors in all MI patients. All

analyses were performed with IBM SPSS version 25 (IBM,
Armonk, NY).

Results

Study population

Out of 136 161 admissions with acute MI between 1 January
2011 and 20 May 2018, 105 334 individuals were fulfilling the
inclusion criteria. Out of these, 12 772 had a previous diagno-
sis of HF, and 5385 underwent CABG during hospitalization,
leaving 87 177 to be included in the present analyses
(Figure S1).

Out of those, 27 568 (31.2%) had evidence of any LV sys-
tolic dysfunction (EF < 50%) and/or pulmonary congestion
(subset 1). If evidence of LV systolic dysfunction was defined
as EF < 40% (subset 2), the number was 13 038 (15.0%). Out
of these, 11 175 (85.7%) (12.8% of all individuals with MI) had
at least one high-risk factor (subset 3). A total of 19 906
(22.8%) patients had any LV systolic dysfunction (EF < 50%)
and no previously known diabetes mellitus (subset 4). The
sizes and relations between the subsets and the total popula-
tion are presented in a Venn diagram (Figure S2). The figure
demonstrates the (expected) overlap between groups.

Subsets 1 and 2

Using all MI patients as a reference, those with EF < 50%
(and/or pulmonary congestion) (subset 1) and those with
EF < 40% (and/or pulmonary congestion) (subset 2) were
older with the highest age in subset 2. In addition, the pro-
portion of patients with diabetes mellitus and chronic kidney
disease was higher in subsets 1 and 2. At the same time, the
proportion of other risk factors, such as BMI and smoking, did
not differ (Table 1). Regarding other co-morbidities, there
were small differences, with a somewhat higher proportion
with previous stroke, peripheral artery disease, and chronic
obstructive pulmonary disease in subsets 1 and 2, but no dif-
ferences regarding previous myocardial infarction, dementia,
and cancer. Those with the worst systolic LV dysfunction (sub-
set 2) had less often chest pain as their main complaint, more
often atrial fibrillation, and more often Killip class 2 or more
at presentation.

Coronary angiography (83% vs. 88–89%) and subsequent
PCI (73% vs. 77–79%) were performed less often in subset 2
than in subset 1 and all MI patients (Table 2). In all patients,
in subset 1 and in subset 2, iv-diuretics was used in 14%, 31%,
and 50% and iv inotropic drugs in 2%, 5%, and 9%, respec-
tively. Although the percentage of reinfarction during the
hospital stay where similar in the different subsets, there
were differences in cardiac arrest in-hospital (2%, 4%, and
5%), cardiogenic shock (1%, 3%, and 4%), and episodes of
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atrial fibrillation (10%, 16%, and 21%), with the highest pro-
portion in subset 2. Compared with all MI patients, patients
in subset 2 were prescribed less aspirin (91% vs. 95%),
P2Y12-receptor blockade (88% vs. 92%) and statins (88% vs.
92%) and more beta-blockers (93% vs. 88%), ACEI/ARB (88%
vs. 81%), MRA (21% vs. 6%), and diuretics (45% vs. 21%).

Subsets 3 and 4

As expected, subset 3 was older (76 vs. 73) and had more of-
ten hypertension (63% vs. 59%), diabetes mellitus (33% vs.
28%), CKD (38% vs. 32%), and prior MI (21% vs. 18%)
(Table 1). Subsets 3 and 2 were similar regarding presenta-
tion, whereas subset 3 less often underwent coronary angiog-
raphy (80% vs. 83% and PCI (70% vs. 73%) (Table 2). There

were no major differences regarding in-hospital complica-
tions and medication at discharge.

When comparing subset 1 with those with EF < 50% and
no diabetes mellitus (subset 4), the latter had less often hy-
pertension (48% vs. 55%), hyperlipidaemia (18% vs. 24%),
chronic kidney disease (22% vs. 26%), previous MI (13% vs.
16%), and more seldom Killip class 2 or worse (10% vs.
16%) (Table 1) and accordingly less often treated with iv di-
uretics (25% vs. 31%) (Table 2).

Long-term outcomes

For the primary outcome, all-cause death or readmission be-
cause of HF, the incidence rate for all MI-patients was 5.6
(95% CI: 5.5–5.7) per 100 person-years, and the cumulative

Figure 1 A Kaplan–Meier curve showing time to the combined endpoint of all-cause death or readmission for HF (primary diagnosis). Groups: subset
1: EF < 50% a/o pulmonary congestion; subset 2: EF < 40% a/o pulmonary congestion; subset 3/PARADISE-MI like: EF < 40% a/o pulmonary conges-
tion and high-risk; subset 4/DAPA-MI like: EF < 50% and no diabetes mellitus.
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incidence at 3 years 17.4% (95% CI: 17.1–17.7%) (Figure 1).
For subset 1, the incidence rate was higher than for all MI pa-
tients (9.6 (95% CI: 9.4–9.9) per 100 person-years) with a cu-
mulative incidence of 26.9% (95% CI: 26.3–27.4%). For subset
2, the incidence rate was almost 3 times higher (15.4 (95% CI:
15.0–15.8) per 100 person-years), and the cumulative inci-
dence was more than twice as high at 3 years 37.6% (95%
CI: 36.7–38.5%). For subset 3, the incidence rate was even
higher (17.8 (95% CI: 17.3–18.3) per 100 person-years) with
a cumulative incidence of 41.8% (95% CI: 40.7–42.8), whereas
for subset 4 the incidence rate was 7.8 (95% CI: 7.6–8.0) per
100 person-years with a cumulative incidence of 22.6% (95%
CI: 22.0–23.2). When the composites of the primary endpoint
were considered separately, both endpoints contributed to
the difference between the subsets. In the order of increas-
ing risk, going from all MI patients to subset 4, 1, 2, and 3,
the cumulative incidence of all-cause death at 3 years went
from 13.8%, 16.2%, 19.6%, 27.1% to 30.5% (Figure 2A), and
the cumulative incidence of re-admission because of HF at
3 years went from 6.5%, 10.7%, 12.9%, 19.7% to 22.0%
(Figure 2B).

Regarding the risk of subsequent ischemic events, i.e., MI
and stroke, differences in outcome between the populations
were small. Going from all MI patients to subsets 1, 2, 3 and
4, the cumulative incidence of MI at 3 years was 9.8%, 10.7%,

12.4%, 13.9%, and 8.5% (Figure 2C) and the cumulative inci-
dence of re-admission because of stroke at 3 years 4.0%,
5.0%, 6.2% to 7.0% and 4.5% (Figure 2D). Comparisons re-
garding outcome in patients included and not included in
each subset are presented in Figure S3a–t.

When comparing all MI patients with subsets 1, 2, and 3,
the proportion of patients with at least two readmissions be-
cause of HF increased from 5.8%, 11.9%, 18.3%, and 20.3%,
and the proportion with at least thre readmissions because
of HF increased from 3.2%, 6.6%, 10.2%, and 11.4%
(Figure S4). Subset 4 had a lower risk than others with LV sys-
tolic dysfunction, with at least two admissions because of HF
in 10.0% and at least three admissions in 5.5%.

High-risk factors for readmission for HF and death

The relationship between each high-risk factor used to define
the high-risk population (subset 3) and the occurrence of
all-cause death or HF admission after acute MI are presented
as Kaplan–Meier curves (Figure S5a–h). All high-risk factors
were independently associated with the primary outcome
(Table 3). The associations were similar when the same anal-
ysis was performed after multiple imputations (Table S6).
Twenty-seven per cent had two high-risk factors, and only

Figure 2 Kaplan–Meier curves showing time to all-cause death (A), readmission for HF (B), readmission for MI (C), and stroke (D). Groups: subset 1:
EF < 50% a/o pulmonary congestion, subset 2: EF < 40% a/o pulmonary congestion, subset 3/PARADISE-MI like: EF < 40% a/o pulmonary congestion
and high-risk, subset 4/DAPA-MI like: EF < 50% and no diabetes mellitus.
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1% had six high-risk factors or more (Figure 3A). The cumula-
tive incidence of all-cause death or readmission because of
HF was higher with more high-risk factors (HR (95% CI):1.48
(1.44–1.51) for every additional high-risk factor) (Figure 3B).
When examining the association between the presence of
pulmonary rales, different degrees of LV systolic dysfunction,
and 3 year risk of death and HF readmission, adjusting for
high-risk factors in all MI patients, both pulmonary rales

(HR (95% CI):1.85 (1.73–1.96), and decreasing EF (40–49%:
HR (95% CI) 1.70 (1.61–1.79), 30–39%: 2.65 (2.51–2.80),
<30%: 4.26 (3.98–4.57)) were associated higher event rates.

Discussion

In patients with acute MI and no previous history of HF,
almost one out of three developed LV systolic dysfunction
(defined as EF < 50%) and/or pulmonary congestion during
initial care. When defining LV systolic dysfunction as
EF < 40%, about 15% of all MI patients had LV systolic
dysfunction or pulmonary congestion. The prognosis in the
latter group was poor with twice as high mortality and three
times higher risk of readmission because of HF at 3 years
compared with all MI patients. High-risk factors used to
select subjects for the PARADISE-MI trial were present in a
majority (86%, 12.8% of all MIs) and all factors were indepen-
dent predictors of all-cause death or readmission because of
HF. There was almost a 50% increase in relative risk for every
added factor. The subset with EF < 50% and no previously
known diabetes mellitus, that is, those who would be eligible
for the DAPA-MI trial, constituted 23% of all MI patients and
had an overall higher risk than all MI-patients but a lower risk
compared with those EF < 50% and/or pulmonary conges-
tion during initial care.

Table 3 Association between high-risk factors and primary
outcome in MI patients with EF < 40% and/or pulmonary
congestion

Univariable Multivariablea

HR (95% CI) HR (95% CI)

Demography
Age ≥ 70 2.34 (2.18–2.52) 1.80 (1.66–1.95)
Female gender 1.28 (1.20–1.36) - -
Risk factors
Diabetes mellitus 1.46 (1.37–1.55) 1.35 (1.26–1.44)
eGFR < 60 2.10 (1.98–2.23) 1.62 (1.52–1.74)
Prev cardiovascular disease
Prior MI 1.38 (1.29–1.49) 1.16 (1.07–1.25)
In-hospital course
Killip ≥ 3 and iv treatment 1.65 (1.48–1.84) 1.34 (1.19–1.51)
No reperfusion in STEMI 1.42 (1.29–1.55) 1.34 (1.21–1.48)
Atrial fibrillation 1.64 (1.54–1.76) 1.35 (1.26–1.45)
LV-EF < 30% 1.82 (1.70–1.94) 1.69 (1.58–1.81)
aIn the multivariable analysis, there were 1083 (8.3%) patients ex-
cluded because of missing data.

Figure 3 (A) Distribution of risk factors in patients with LVEF <40% and/or pulmonary congestion. (B) Cumulative incidence of all-cause death or
readmission for HF stratified by number of risk factors.
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This is a large observational study, examining the risk of a
real-world cohort of post MI patients with evidence of LV sys-
tolic dysfunction or pulmonary congestion with nationwide
coverage of patients. Sweden is one of few countries with a
continuous national quality of care and outcome registry for
acute myocardial infarction in which all hospitals participate,9

enabling accurate assessment of trends and risks. Further-
more, Sweden has a population, health care system, and a
prevalence of cardiovascular disease resembling many devel-
oped countries. These factors increase the generalizability of
our findings. Indeed, when the SWEDEHEART registry has
been compared with other continuous national registries in-
cluding patients with MI, baseline characteristics, given treat-
ments and outcomes have been similar.11–15

The PARADISE-MI trial was recently reported and failed to
show a significant difference between sacubitril/valsartan
and ramipril regarding the centrally adjudicated primary end-
point of cardiovascular death, HF hospitalization, or outpa-
tient development of HF.9 There was, however, a significant
reduction of investigator-reported primary endpoints and to-
tal (first and recurrent) number of primary events in the sacu-
bitril/valsartan arm, which may indicate a beneficial effect.
When comparing baseline characteristics in PARADISE-MI like
patients in the present study with the actual PARADISE-MI
trial population,16 there are both differences and similarities.
Notably, in the PARADISE-MI trial, the mean age at inclusion
was 64 years, which is in line with other similar clinical
trials,17–21 but 12 years younger than the mean age of the
PARADISE-MI like patients in our study. Interestingly, there
was a significant interaction between age and the effect of
sacubitril/valsartan in the PARADISE-MI trial with a significant
reduction of the primary endpoint in patients ≥65 years of
age (HR (95% CI): 0.76 (0.63–0.92)). Thus, it can be specu-
lated whether the PARADISE-MI trial would have shown pos-
itive results for the primary endpoint if a more real-world
population had been enrolled. Perhaps because of the age
difference, there were also fewer females (24% vs. 37%)
and patients with chronic kidney disease (24% vs. 38%) in
the PARADISE-MI trial compared with the corresponding pop-
ulation in our study. There were also fewer patients with pre-
vious MI (17% vs. 21%) and stroke (5% vs. 11%). There were
no major differences regarding the proportion of patients
with prior revascularization, hypertension, atrial fibrillation,
EF < 30%, but a higher proportion of patients with diabetes
mellitus (42% vs. 33%). Altogether, this is well in line with
previous comparisons between trial- and real-world
populations,22 indicating the importance of follow-up data
from registries when any findings from trials are
implemented.

A possible new treatment option is SGLT-2 inhibition, cur-
rently being tested in the DAPA-MI trial. In the present study,
the population potentially eligible for the DAPA-MI trial, had
less often hypertension, hyperlipidaemia, chronic kidney dis-
ease, and prior coronary artery disease but were similar to

the all-MI population with regard to age, sex, and other co-
morbidities. The DAPA-MI like patients had a higher preva-
lence of ST-elevations (58%) and the risk of subsequent death
or readmission because of heart failure was 30–40% higher
than for the all-MI population but lower than for patients
with EF < 50% and/or signs of pulmonary congestion. Thus,
the DAPA-MI trial will cover a broad population regarding
age, co-morbidities, and subsequent outcome.

This study has some limitations. We did not separate indi-
viduals with LV systolic dysfunction from those with pulmo-
nary congestion. However, previous studies have shown that
signs of heart failure such as pulmonary congestion indicate a
worse prognosis than having only reduced LV systolic dys-
function, and patients with both signs of heart failure and re-
duced LV systolic dysfunction have the worst prognosis.5 In
this study, we described and compared prevalence, charac-
teristics, and prognosis using different criteria for patients
with MI and subsequent LV systolic dysfunction and/or pul-
monary congestion. Since a patient could be included in
two or more populations, comparisons between independent
groups were not possible. Echocardiography was not per-
formed in 15% of all MIs during this period. The proportion
of patients with reduced EF would have increased if more pa-
tients had undergone EF assessment. Although most assess-
ments of EF are usually performed 2–3 days after admission,
the exact time is not registered. LV adverse remodelling with
an increase in LV end-diastolic volume has previously been
considered an important determinant of the prognosis of
post-MI patients and not captured in the present study. How-
ever, LV adverse remodelling is less common today and its
prognostic value has been questioned.23 Although
SWEDEHEART registers almost all patients with MI, it misses
some of the oldest patients. SWEDEHEART centres are moni-
tored every second year with a 95–96% agreement between
registry data and health record data. Still, the data quality
cannot be of the same quality as in a well-performed clinical
trial and there is a risk of errors and misclassifications. The
NPR has been validated showing a high validity for MI diagno-
ses. However, for the diagnosis of heart failure (ICD code I50)
the positive predictive value is around 85%.24 Another limita-
tion is the lack of data on the doses of the heart failure treat-
ment. In this study, we can present what treatment patients
are prescribed at discharge but not if target doses are
reached or not, as well as adherence to treatment. Finally,
data are limited to 2011–2018. According to annual reports
from SWEDEHEART, baseline characteristics and prognosis af-
ter MI have not changed significantly during the last 10 years.
Hence, the present study still reflects current practice.

Conclusions

Depending on the definition, LV systolic dysfunction or pul-
monary congestion is present in 13–32% of all MI patients
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without prior HF and is associated with a two to three times
higher risk of subsequent death or readmission because of
HF. The relative risk increases by about 50% with every addi-
tional risk factor. There is a need to optimize management
and improve outcomes for this high-risk population.
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