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Abstract

Aims This study aimed to evaluate the outcome and prognostic factors in patients with dilated cardiomyopathy (DCM) and
long-standing heart failure (LDCM) vs. recent-onset heart failure (RODCM).
Methods and results We compared 2019 patients with RODCM (duration <6 months, mean age 58.6 years, 70.7% male)
with 1714 patients with LDCM (duration ≥6 months, median duration 3.5 years, mean age 62.5 years, 73.7% male) included
in the Swedish Heart Failure Registry in the years 2003–16. Outcome measures were all-cause, cardiovascular (CV), and
non-CV death and hospitalizations; heart transplantation; and a combined outcome of all-cause death, heart transplantation,
or heart failure (HF) hospitalization. Multivariable risk factor analyses were performed for the combined endpoint. All out-
comes were more frequent in LDCM than in RODCM. The multivariable-adjusted hazard ratios (HRs) (95% confidence interval)
for LDCM vs. RODCM were 1.56 (1.34–1.82), P < 0.0001, for all-cause death over a median follow-up of 4.2 and 5.0 years,
respectively; 1.67 (1.36–2.05), P < 0.0001, for CV death; 2.12 (1.14–3.91), P < 0.0001, for heart transplantation; 1.36
(1.21–1.53), P < 0.0001, for HF hospitalization; and 1.37 (1.24–1.52), P < 0.0001, for the combined outcome. A propensity
score-matched analysis yielded similar results. CV death was the main cause of mortality in LDCM and was higher in LDCM
than in RODCM (P < 0.0001). Almost all co-morbidities were significantly more frequent in LDCM than in RODCM, and the
mean number of co-morbidities increased significantly with increased duration of disease, also after age adjustment. Age,
New York Heart Association functional class, ejection fraction, and left bundle branch block were prognostically adverse.
The only co-morbidity associated with the combined outcome regardless of HF duration was diabetes, in LDCM [HR 1.34
(1.15–1.56), P = 0.0002] and in RODCM [HR 1.29 (1.04–1.59), P = 0.018]. Male sex [HR 1.38 (1.18–1.63), P < 0.0001] and as-
pirin use [HR 1.33 (1.14–1.55), P = 0.0004] carried increased risk only in RODCM. Heart rate ≥75 b.p.m. [HR 1.20 (1.04–1.37),
P = 0.01], atrial fibrillation [HR 1.24 (1.08–1.42), P = 0.0024], musculoskeletal or connective tissue disorder [HR 1.36
(1.13–1.63), P = 0.0014], and diuretic therapy [HR 1.40 (1.17–1.67), P = 0.0002] were prognostically adverse only in LDCM.
Conclusions This nationwide study of patients with DCM demonstrates that longer disease duration is associated with worse
prognosis. Co-morbidities are more common in long-standing HF than in recent-onset HF and are associated with worse
outcome. With the increased survival seen in the last decades, our results highlight the importance of careful attention to
co-morbid conditions in patients with DCM.
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Introduction

Dilated cardiomyopathy (DCM) is defined by the presence of
left ventricular dilatation and left ventricular systolic dysfunc-
tion in the absence of abnormal loading conditions or

coronary artery disease sufficient to cause global systolic
impairment.1 DCM represents a major proportion of
non-ischaemic heart failure (HF) with reduced left ventricular
ejection fraction (HFrEF)2,3 and is the leading reason for heart
transplantation.4
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The reported mortality in non-ischaemic HFrEF and DCM
has decreased over the years. Studies published in the last
decade report 1 year mortality of 5.4–21%5–7 and mortality
event rates of <5% per 100 person-years.3,8 Long-term
studies of DCM have shown a less severe phenotype and
gradually declining mortality over the last decades, despite
an older population, likely due to more extensive diagnostic
work-up, earlier diagnosis, and better treatment.8,9

In tandem with increased survival, the risk for patients to
develop co-morbidities increases. In addition, HF itself may
increase the incidence of diabetes.10 To date, the prognostic
importance of ischaemic aetiology in HFrEF has been studied
with conflicting conclusions,2,5,6,11–13 but concomitant coro-
nary artery disease per se appeared not to increase risk in
DCM over a mean follow-up 36.3 months.14 The association
between common co-morbidities and outcome in patients
with DCM is inadequately studied, and to what extent HF
duration affects the prognosis in a contemporary DCM cohort
remains unclear.

In this study of patients with DCM, we sought to compare
the outcomes and the prognostic risk factors in long-standing
HF, with recent-onset HF, by using the Swedish Heart Failure
Registry (SwedeHF).

Methods

The Swedish Heart Failure Registry and data
collection

The Swedish Heart Failure Registry is a nationwide HF registry
implemented in 2003, further described elsewhere.15,16 The
annual reports, protocol, and registration form are available
at http://www.swedehf.se. Individual written consent is not
required for registration in national registries, but patients
are informed and allowed to opt out. The registration index
date in SwedeHF is defined as the date of visit for outpatients
or the date of discharge after in-hospital care. All data are
gathered at registration. Left ventricular ejection fraction
(EF) is only available categorized as <30%, 30–39%, and
≥40%. Additional data regarding co-morbidities were ob-
tained from the Swedish National Patient Register (NPR).
The diagnoses are registered according to the International
Classification of Diseases, Tenth Revision (ICD-10). Mortality
data were obtained from the Swedish Cause of Death Regis-
ter (http://www.socialstyrelsen.se). Information regarding in-
come and level of education was obtained from the
longitudinal integrated database for health insurance and la-
bour market studies (http://www.scb.se/en/LISA). The estab-
lishment of the registry, and analysis of the data, was
approved by a multisite ethics committee (2012/285-31,
2013/302-32, and 2017/510-32). The registry and this study

are conducted in accordance with the 1964 Declaration of
Helsinki and its later amendments.17

Patient selection and group definitions

All 76 250 patients registered in SwedeHF between 1 January
2003 and 31 December 2016 were eligible for inclusion. The
inclusion criterion was the documentation of DCM in
SwedeHF or a diagnosis of DCM (ICD-10 Code I42.0) in the
NPR. Patients lacking data regarding DCM duration or EF
were excluded. Patients with pre-index heart transplantation
or in-hospital death during the index hospitalization were ex-
cluded. DCM does not exclude concomitant coronary artery
disease, but as SwedeHF does not contain information of cor-
onary angiograms, misclassification of ischaemic HF could not
be ruled out and patients with the variable ‘ischaemic heart
disease’ were excluded, as were patients with SwedeHF infor-
mation of haemodynamically significant valvular disease or
previous valve intervention. Additionally, patients with ad-
vanced alcohol abuse were excluded. An inclusion/exclusion
flow chart is depicted in Figure 1. Details of exclusion are pre-
sented in Supporting Information, Table S1.

Figure 1 Inclusion/exclusion flow chart. DCM, dilated cardiomyopathy;
EF, ejection fraction; SwedeHF, Swedish Heart Failure Registry.
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At registration in SwedeHF, duration of DCM is specified as
more or less than 6 months, based on registered data or clin-
ical history. Patients with SwedeHF data of DCM duration of
<6 months without previous diagnosis of DCM in the NPR
were classified as recent-onset DCM (RODCM). Patients with
DCM duration of ≥6 months in either dataset were classified
as long-standing DCM (LDCM).

Outcomes

Outcome information relies on the main ICD-10 diagnosis in
the NPR. The following outcomes, occurring after the index
date until the end of follow-up (31 December 2016), were
analysed: all-cause, cardiovascular (CV), and non-CV death;
heart transplantation; all-cause death or heart transplanta-
tion; all-cause, CV, and HF hospitalizations; and a combined
primary outcome of all-cause death, heart transplantation,
and HF hospitalization. Outcome definition details are pre-
sented in Supporting Information, Table S1.

Statistical analyses

For the baseline data, continuous variables are presented as
mean and standard deviation, or median and inter-quartile
range (IQR) as appropriate, and categorical variables are pre-
sented as percentages. When comparing the differences in
characteristics between groups, Fisher’s exact test was used
for dichotomous variables, Mantel–Haenszel χ2 trend test
for ordered categorical variables, χ2 test for non-ordered cat-
egorical variables, and Mann–Whitney U test for continuous
variables. The Jonckheere–Terpstra test was used to compare
a trend of continuous variables for different categories of
DCM duration.

The unadjusted cumulative incidence of outcomes over the
entire follow-up was estimated using the Kaplan–Meier
method. Non-CV death and all-cause death, respectively,
were handled as competing risk when depicting CV death
and hospitalizations. The cumulative incidence curves for
hospitalization handled all-cause death as competing risk.
Crude, and age-adjusted and sex-adjusted event rates for
mortality and hospitalization were calculated as the number
of events per 100 person-years [Poisson-based 95% confi-
dence interval (CI)]. Multivariable-adjusted Cox regression
analyses of time to event for each endpoint, and a propensity
score-matched analysis as sensitivity analysis on all-cause
death and the combined outcome, LDCM vs. RODCM, were
performed.

Cox regression analyses were used to describe the prog-
nostic value of baseline variables on the combined outcome
(all-cause mortality, heart transplantation, or HF hospitaliza-
tion), separately for LDCM and RODCM. Hazard ratios (HRs)
with (95% CI) are presented. A multivariable model was se-

lected using stepwise regression. Categorical variables with
more than 1% missing data were handled as ‘unknown
category’ in the multivariable models. The proportional haz-
ards assumption for each baseline variable was assessed by
studying interaction between that variable and log(follow-up
time) and reviewing log(�log(survival)) vs. log(follow-up
time) plots. All tests were two sided, and P < 0.05 was con-
sidered significant. Eklund–Seeger’s algorithm was used for
estimation of upper limit of false significances. Further de-
tails on statistical methods are available in Supporting
Information, Appendix S1. Statistical analyses were per-
formed using SAS software (Version 9.4, SAS Institute Inc.,
Cary, NC, USA).

Results

After exclusion, 3733 patients remained for analyses. Of
these, 2019 were classified as RODCM and 1714 as LDCM
(Figure 1).

Clinical characteristics and co-morbidities

The baseline characteristics of the patients are presented in
Table 1. RODCM patients were significantly younger, and
the prevalence of 11 of the 13 studied co-morbidities was sig-
nificantly lower in RODCM than in LDCM. The use of renin–-
angiotensin system blockade and beta-blockers was
significantly higher in RODCM than in LDCM, while the oppo-
site was true for mineralocorticoid receptor antagonists
(MRAs) and devices.

The mean age and mean number of co-morbidities in-
creased significantly with increased duration, when compar-
ing RODCM and LDCM with HF duration below the median
3.5 years (IQR 0.7–7.4) and LDCM with HF duration above
the median (Table 2). Age alone explained 11% of the vari-
ability in the number of co-morbidities in the population,
while duration category alone explained 7%.

Outcomes

All outcomes were significantly less common in RODCM than
in LDCM. The cumulative unadjusted incidences of all-cause
death/heart transplantation and hospitalizations are shown
in Figure 2. The cumulative incidence of the combined out-
come is shown in Figure 3.

The cumulative incidences and event rates for all out-
comes are shown in Table 3. In LDCM, cardiovascular death
(62%) was the main cause of mortality, P < 0.0001. In
RODCM, CV mortality (53%) was similar to non-CV death.
Age-adjusted CV mortality was higher in LDCM than in
RODCM, P < 0.0001. Among survivors, there was no differ-
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Table 1 Baseline characteristics at index date by DCM duration

RODCM (n = 2019) LDCM (n = 1714) P-value

Disease duration (years) 3.5 (0.7–7.4)
Age (years) 58.6 (13.2) 62.5 (13.9) <0.0001
Male sex 70.7% 73.7% 0.041
Disposable income (thousand Swedish crowns) 2155 (1616) 2039 (2791) <0.0001
Highest level of education

Compulsory school 31.7% 35.3%
Secondary school 45.8% 44.1%
University 22.5% 20.6% 0.024

Follow-up at heart failure unit 74.4% 55.1% <0.0001
Inpatient location for inclusion 41.1% 34.0% <0.0001
Physical examination

Weight (kg) 85.1 (20.1) 85.2 (20.7) 0.99
Systolic blood pressure (mmHg) 122.2 (20.4) 121.3 (20.4) 0.37
Diastolic blood pressure (mmHg) 76.5 (12.9) 73.5 (12.3) <0.0001
Heart rate (b.p.m.) 75.4 (16.1) 72.5 (14.4) <0.0001
ECG

Sinus rhythm 77.3% 60.2%
Atrial fibrillation/flutter 20.0% 26.4%
Pacemaker/other rhythm 2.8% 13.5% <0.0001
Left bundle branch block 26.4% 29.8% 0.040

Left ventricular ejection fraction
<30% 69.7% 50.7%
30–39% 21.0% 24.1%
≥40% 9.3% 25.2% <0.0001

New York Heart Association functional class
I 15.5% 14.4%
II 55.8% 48.5%
III 27.0% 34.2%
IV 1.6% 2.9% <0.0001

Laboratory tests
Haemoglobin (g/L) 142.8 (15.6) 139.2 (16.1) <0.0001
Estimated glomerular filtration rate (mL/min/1.73 m2) 79.9 (20.1) 73.3 (27.1) <0.0001

Medical history in SwedeHF or National Patient Register
Smoking

Never 40.1% 45.5%
Former 40.6% 38.6%
Current 19.4% 15.8% 0.0006

Hypertension 35.8% 46.1% <0.0001
Diabetes 11.0% 20.8% <0.0001
Atrial fibrillation 26.9% 44.1% <0.0001
Lung disease 11.8% 15.9% 0.0004
Stroke/transient ischaemic attack 4.4% 9.8% <0.0001
Liver disease 1.7% 2.7% 0.047
Renal disease 1.7% 3.7% 0.0002
Dialysis 0.1% 0.5% 0.081
Non-coronary vascular disease 1.7% 3.2% 0.0046
Sleep apnoea 3.2% 6.9% <0.0001
Cancer within the last 3 years 7.0% 8.6% 0.090
Musculoskeletal or connective tissue disorder within the last 3 years 8.8% 12.6% 0.0002

Medical treatment at index registration
ACEIs 82.6% 69.5% <0.0001
ARBs 16.0% 30.9% <0.0001
ACEIs and/or ARBs 96.8% 94.7% 0.0015
Beta-blockers 94.0% 91.5% 0.0038
Mineralocorticoid receptor antagonists 38.5% 46.1% <0.0001
Digoxin 12.5% 19.1% <0.0001
Statins 22.4% 28.3% <0.0001
Diuretics 70.0% 71.2% 0.47
Anticoagulants 35.6% 42.6% <0.0001
Acetylsalicylic acid 25.7% 25.1% 0.70
Long-acting nitrates 1.0% 2.6% 0.0003

Device treatment
None/pacemaker 96.4% 81.4%
ICD 2.1% 6.9%
CRT-P 0.4% 4.5%
CRT-D 1.1% 7.2% <0.0001

ACEIs, angiotensin-converting enzyme inhibitors; ARBs, angiotensin receptor blockers; CRT-D, cardiac resynchronization therapy with im-
plantable cardioverter defibrillator; CRT-P, cardiac resynchronization therapy with pacemaker; DCM, dilated cardiomyopathy; ECG, elec-
trocardiogram; ICD, implantable cardioverter defibrillator; IQR, inter-quartile range; LDCM, dilated cardiomyopathy with long-standing
heart failure; RODCM, dilated cardiomyopathy with recent-onset heart failure; SD, standard deviation; SwedeHF, Swedish Heart Failure
Registry.
For continuous variables, mean (SD) or median (IQR) is presented. For categorical variables, % is presented.
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ence in median follow-up time between groups: LDCM
5.3 years (IQR 2.2–8.4) vs. RODCM 5.3 years (IQR 2.7–7.9),
P = 0.93. HF was the dominating reason for hospitalization
in both RODCM (63%) and LDCM (70%), P < 0.0001 for both.
The results from the multivariable-adjusted Cox regression
analyses comparing time to event for LDCM with RODCM,
for all outcomes, are shown in Table 3. The assumption of
proportional hazards was violated in the analyses of all out-
comes including heart transplantation and hospitalizations,
mainly explained by similar risk during the first year
(illustrated in Figures 2 and 3), and HRs were interpreted as
the mean relative risk over the studied follow-up time.

From each group, 922 patients were included in the
propensity score-matched analysis. The groups were well
balanced with respect to matched variables (Supporting

Information, Table S2). The analyses yielded similar HRs for
all-cause death and for the combined endpoint as the
multivariable-adjusted regression analyses of the
non-matched cohort: for the propensity score matched, 1.57
(95% CI: 1.31–1.87), P < 0.0001, and 1.33 (1.18–1.51),
P < 0.0001; for the non-matched cohort, 1.56 (1.34–1.82),
P < 0.0001, and 1.37 (1.24–1.52), P < 0.0001, respectively.

Association between baseline variables and
outcome

As shown in Figure 4, several factors were independently as-
sociated with higher risk for the combined outcome in both
groups: higher age (above the median), lower systolic blood

Table 2 Age and number of co-morbidities by DCM duration

RODCM
Duration <6 months

(n = 2019)

LDCM
Duration 6 months to 3.5 years

(n = 863)

LDCM
Duration >3.5 years

(n = 851) P-value

Age (years) 58.6 (13.2) 61.5 (14.4) 63.6 (13.2) <0.0001
Number of co-morbidities at index visit 1.14 (1.05) 1.57 (1.26) 1.92 (1.36) <0.0001
Number of co-morbidities at index visit,
age adjusted

1.19 (1.15–1.24) 1.52 (1.49–1.56) 1.85 (1.78–1.92) <0.0001

DCM, dilated cardiomyopathy; IQR, inter-quartile range; LDCM, dilated cardiomyopathy with long-standing heart failure; RODCM, dilated
cardiomyopathy with recent-onset heart failure; SD, standard deviation.
For age and number of co-morbidities at index visit, raw data mean (SD) is presented. For age-adjusted number of co-morbidities at index
visit, least squares mean (95% confidence interval) is presented. For comparison between groups, the Jonckheere–Terpstra trend test was
used for age and number of co-morbidities at index visit. The age-adjusted model was performed using multivariable linear regression.

Figure 2 Cumulative incidence of outcomes: (A) all-cause death or heart transplantation; (B) cardiovascular death, non-cardiovascular death as com-
peting risk; (C) cardiovascular hospitalization, death as competing risk; and (D) heart failure hospitalization, death as competing risk. LDCM,
long-standing dilated cardiomyopathy; RODCM, recent-onset dilated cardiomyopathy.
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pressure (below the median), increased functional limitation,
lower EF, left bundle branch block, and diabetes. In RODCM,
increased risk was associated with male sex, lower
haemoglobin, and the use of acetylsalicylic acid, whereas
lower risk was associated with use of statins. Overall,
co-morbidities had a greater impact for LDCM patients.

Discussion

In this nationwide DCM patient cohort study, we have found
substantially higher event rates for all-cause, CV, and non-CV
mortality; heart transplantation; and cause-specific hospitali-
zations in LDCM than in RODCM. While HF duration appears
to be the main adverse factor, co-morbidity is associated with
worse prognosis also after age adjustment.

Clinical characteristics

The prevalence of nearly all studied co-morbidities was
significantly higher in LDCM than in RODCM, and the num-
ber of co-morbidities increased with the duration of dis-
ease. Despite similar mean body weight and a mere
3.9 year gap in mean age, the prevalence of diabetes was
almost doubled in LDCM compared with RODCM. The prev-
alence of pharmacologically treated diabetes in Sweden in
the year 2013 was 6.8% in all adults and 15.6% in patients
>65 years of age.18 Considering these numbers, the preva-
lence of 20.8% in LDCM appears high but in line with the
24.6–26.6% in previously studied DCM cohorts.2,19 Given a

reported 48% risk increase of incident diabetes associated
with prevalent HF,10 the aetiological interplay remains a
topic for future studies.

While the degree of baseline medical treatment initiation
was high regardless of disease duration, the proportion of
patients with optimized doses would likely be higher in
LDCM, and the higher EF in this group may be a result of
treatment-related reverse remodelling. Still, the functional
capacity was lower in the LDCM group, maybe due to older
age and accumulated co-morbidity. The less frequent use of
MRA and device in RODCM was expected as being
second-line treatment. Among LDCM patients with
EF < 30% and left bundle branch block, 13.4% were treated
with cardiac resynchronization therapy, and 16.6% of patients
with EF < 30% had received an implantable cardioverter de-
fibrillator. Changed treatment recommendations during the
study period may in part explain the low number of patients
receiving devices, but previous analyses of SwedeHF have re-
ported underuse of device treatment in a broad group of pa-
tients with HFrEF, not only in DCM.20,21

Dilated cardiomyopathy duration and prognosis

In our study, HF duration was a considerable factor for all out-
comes also after multivariable adjustment of baseline charac-
teristics. When the LDCM group was split by the median
duration, we found significant trends both for increasing
age and for increasing number of co-morbidities at baseline.
Importantly, the significant trend of increasing number of
co-morbidities with increasing disease duration remained
also after adjustment for age.

It is noteworthy to mention that the all-cause mortality in
LDCM was similar to the conservatively treated patients in
the DANISH study3 but lower than reported in the ESC Heart
Failure Long-Term Registry.6 In RODCM, the mortality was al-
most half of that seen in LDCM, but comparable with the
1 year mortality of 5.4% in DCM patients with duration
<6 months reported by Teeter et al.5 In a recent publication
by Merlo et al., the mortality event rate in idiopathic DCM
was only 1.1 per 100 person-years for the time period
2005–15.8 Our study, however, included a broader range of
DCM patients, and even if aetiology per se may affect
prognosis,8,11 cohorts of varying aetiologies differ in several
aspects. The mean age of patients with
chemotherapy-induced DCM is higher than in idiopathic or
genetically determined DCM.8 Exclusion of older patients re-
sults in cohorts less burdened with co-morbidities, which we
have shown is of significant importance for prognosis. Still,
the unadjusted transplantation rate of 0.5 per 100 person-
years in LDCM in our study seems similar to the transplanta-
tion/ventricular assist device rate of 0.34 reported by Merlo
et al.8

Figure 3 Cumulative incidence of the combined outcome: all-cause
death, heart transplantation, or heart failure hospitalization. LDCM,
long-standing dilated cardiomyopathy; RODCM, recent-onset dilated
cardiomyopathy.
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Co-morbidity and prognosis

As expected, several factors were associated with worse
outcome regardless of DCM duration. However, in this study,
we have shown that not only are co-morbidities more preva-
lent in LDCM, but also that the prognostic impact of
co-morbidities differs between RODCM and LDCM and that
the increased co-morbid burden is associated with increased
mortality and need of transplantation.

The effect of sex on outcome in DCM is not consistent, but
adverse impact of male sex in recent-onset DCM has been
reported.8,11,22,23 Cardiac-related events predominate the ad-
verse outcomes in the early phase of symptomatic HF. Over
time, the increasing impact of age and co-morbidities may at-
tenuate the sex-related risk, possibly explaining the increased
risk for men only in RODCM.

Patients with diabetes had an increased risk for the com-
bined outcome of ~30% regardless of DCM duration. In the
Dapagliflozin in Patients with Heart Failure and Reduced Ejec-
tion Fraction trial (DAPA-HF), two-thirds of the non-diabetic

patient had prediabetes, resulting in >80% of the patients
having abnormal glucose regulation.24,25 The high prevalence
of diabetes in non-ischaemic HF, the worse prognosis, and
the results from DAPA-HF emphasize the significance of glu-
cose metabolism in HF.

The association of diuretic therapy with worse outcome in
HF is established.26,27 The initial need of diuretics in HF is com-
mon, but the recurring need of treatment often occurs with
progressive disease. We believe that the increased risk for
the combined outcome associated with diuretics in LDCM re-
flects the combination of more advanced HF and increased co-
morbidity, despite similar use of diuretics in the two groups.
One-fourth of the patients in both groups were treated with
acetylsalicylic acid. While we cannot evaluate the reasons
for treatment, the worse prognosis in RODCM emphasizes
the importance of correct treatment indication. In conformity
with results from previous analyses of SwedeHF data and ran-
domized trials,28,29 statin treatment did not affect outcome in
LDCM. In the present study, however, statins were associated
with a considerable risk reduction in RODCM.

Figure 4 Cox proportional multivariable hazard analysis of predictors for the combined outcome of all-cause death, heart transplantation, or heart
failure hospitalization, by dilated cardiomyopathy duration. CI, confidence interval; eGFR, estimated glomerular filtration rate; HR, hazard ratio; LBBB,
left bundle branch block; LDCM, long-standing dilated cardiomyopathy; LVEF, left ventricular ejection fraction; Musculosk./conn. tissue disease, mus-
culoskeletal or connective tissue disorder within last 3 years; NYHA, New York Heart Association functional class; RODCM, recent-onset dilated
cardiomyopathy.
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Limitations

Being an observational study, we report associations only.
Although our registry contains a large number of unique
patients with extensive baseline variables, we cannot validate
individual data, and selection bias, recording inaccuracies,
and the impact of residual or unmeasured confounders can-
not be ruled out. The accuracy of CV death in the studied
populations is not validated. We lack data of DCM aetiology
and magnetic resonance imaging. The only echocardiographic
information available is EF in the presented categories. N-ter-
minal pro-B-type natriuretic peptide was missing in 51% and
removed from analyses. Index date treatment is presented as
medication type, before optimization, which especially in
case of RODCM likely would affect the use of MRA. While
our selection minimized the inclusion of patients misclassified
as DCM, we acknowledge the possible exclusion of patients
with limited coronary artery disease and severe secondary
valvular disease. Outpatient registration in SwedeHF may
take place shortly after hospitalization, possibly reducing
the differences with regard to location for inclusion. In the
multivariable regression models for the combined outcome,
age, systolic blood pressure, and EF did not fulfil the assump-
tion of proportional hazards in either group nor did location
for registration, in LDCM, thus limiting the interpretation of
HRs for the complete follow-up period.

Conclusions

This nationwide study of patients with DCM demonstrates
that longer disease duration is associated with worse progno-
sis. Co-morbidities are more common in long-standing HF
than in recent-onset HF and are associated with worse out-
come also after adjustment for age. Diabetes was the only
co-morbidity independently associated with worse prognosis
regardless of HF duration. With the increased survival seen in
the last decades, our results highlight the importance of care-
ful attention to optimal treatment of co-morbid conditions in
patients with DCM.
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