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Abstract Acute heart failure (AHF) is a major public

health issue due to high incidence and poor prognosis. Only

a few studies are available on the long-term prognosis and

on outcome predictors in the unselected population

attending the emergency department (ED) for AHF. We

carried out a 1-year follow-up analysis of 1234 consecutive

patients from selected Italian EDs from January 2011 to

June 2012 for an episode of AHF. Their prognosis and

outcome-associated factors were tested by Cox propor-

tional hazard model. Patients’ mean age was 84, with

66.0 % over 80 years and 56.2 % females. Comorbidities

were present in over 50 % of cases, principally a history of

acute coronary syndrome, chronic obstructive pulmonary

disease, diabetes, chronic kidney disease, valvular heart

disease. Death occurred within 6 h in 24 cases (1.9 %). At

30-day follow-up, death was registered in 123 cases

(10.0 %): 110 cases (89.4 %) died of cardiovascular events

and 13 (10.6 %) of non-cardiovascular causes (cancer,

gastrointestinal hemorrhages, sepsis, trauma). At 1-year

follow-up, all-cause death was recorded in 50.1 % (over 3

out of 4 cases for cardiovascular origin). Six variables

(older age, diabetes, systolic arterial pressure\110 mm/

Hg, high NT pro-BNP, high troponin levels and impaired

cognitive status) were selected as outcome predictors, but

with limited discriminant capacity (AUC = 0.649; SE

0.015). Recurrence of AHF was registered in 31.0 %. The

study identifies a cluster of variables associated with 1-year

mortality in AHF, but their predictive capacity is low. Old

age and the presence of comorbidities, in particular dia-

betes are likely to play a major role in dictating the

prognosis.
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Introduction

AHF is a global public health issue characterized by high

rates of complications, unfavorable outcome and signifi-

cant economic burden for National Health Systems [1].

Recent reviews report that the total number of AHF inci-

dents exceeds 20 million patients/year in Europe and in the

United States, with an incidence of over 1.5 million cases/

year [1–4]. Nearly 50 % of patients with AHF are re-hos-

pitalized within 6 months after discharge, with 70 % of

hospital admissions due to recurrent episodes [5, 6].
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Several prognostic models have been proposed and vali-

dated to predict recurrence and outcome [7–10].

In a US population-based study derived from medical

records, the long-term prognosis of hospitalized patients

with AHF is poor, despite improvement in survival in the

last decades, as less than 1 in 3 hospitalized patients treated

in the year 2004 survived more than 5 years [8]. By 2050,

it is estimated that 20 % of the US population will be aged

over 65, with 80 % at risk of being hospitalized for AHF

[11].

The majority of studies on predictors of morbidity and

mortality in AHF are derived from in-patient settings, and

only a few studies considered all cases presenting in the

emergency departments (EDs). Compared with in-patient

settings, the ED represents a high-yield area to identify

symptomatic patients eligible for enrollment in AHF

studies in their early treatment phase. Exclusion of the ED

cohorts has been indicated as a selection bias and a

potential source of error in AHF outcome studies [12].

We used the database of the SAFE-SIMEU Study

(Screening of Acute Heart Failure in the Emergency

Department) to perform a secondary analysis on predictors

of short- and long-term outcome of subjects visited in the

ED for AHF.

Methods

Data collection

In 2012, the Study and Research Center of the Italian

Society of Emergency Medicine (SIMEU) launched a

study on patients presenting to EDs for an AHF episode

between January 2011 and December 2012. The words

‘‘acute heart failure’’ were used as search terms to retrieve

the cases from databases, with reference to the definition

of the working group of European Society of Cardiology

[13]. An expert emergency physician was designed as

independent abstractor in all centers; abstractors, blinded

to the study protocol, retrieved electronic medical records

following a standardized training program organized by

the coordinating center. During the study period, the

principal investigator actively monitored abstractors on

chart reviews. Quality control was performed by an

independent physician for all cases to ensure the accuracy

and validity of the data retrieved in the Case Report Form

(CRF), by centrally random checking of the original

records.

In the present analysis the main characteristics of

1234/2683 subjects from 3 out of 6 participating centers of

the original database (Forlı̀, Reggio Emilia and Padua)

were considered for 1-year follow-up. The centers were

included in the analysis provided that the ED was the sole

district hospital admitting subjects with recurrent AHF or

other significant events.

The CRF included demographic characteristics (age,

gender, race), medical history and clinical presentation

(comorbidities, precipitating factors and time of first

occurrence of symptoms to initial registration in ED). The

main precipitating factors of the AHF episode were

grouped into the following categories: insufficient com-

pliance with therapy, uncontrolled hypertension, new-onset

dysrhythmias, worsening renal failure, ischemic cardiac

disease, fever, acute respiratory diseases, anemia, other

causes, and undefined causes.

Cardiovascular comorbidities included dysrhythmias

(atrial fibrillation, atrial flutter) valvular heart disease, any

diagnosis of prior coronary artery disease, and the presence

of pacemaker or implantable cardioverter defibrillator. In

particular, the abstractors checked the patients’ histories for

the presence of previous episodes of AHF. Non-cardiac

comorbidities included chronic kidney, cerebrovascular

and obstructive pulmonary disease, diabetes mellitus,

cognitive defects and poor nutritional status.

The prescription of drugs acting on the cardiovascular

system before the ED admission was also registered, in par-

ticular: ACE inhibitors (ACE-Is) or angiotensin renin blockers

(ARBs), furosemide, mineralocorticoid receptor antagonists

(MRA), anticoagulants, or antithrombotic agents. The type of

pharmacological intervention during treatment in the ED was

also considered (oxygen, non-invasive mechanical ventila-

tion, diuretics, nitro-glycerine and opiates).

Biochemical data were registered for risk stratification

analysis: plasma sodium concentration (high risk\135

mEq/L) [1], NT pro-BNP concentration (high-risk cut-off

values[5000 ng/L) [14], troponin-T or I concentration at

admission (predefined cut-off, ‡50 lg/L for troponin-T

(Roche Elecsys� assay) [15]) and ‡0.5 ng/L for troponin-I

(Siemens Healthcare Global� assay) [16] systolic blood

pressure (high risk,\110 mm/Hg) [17]. Mean glomerular

filtration rate at baseline was estimated by the CKD-EPI

equation [18]. Left ventricular ejection fraction value was

measured by trans-thoracic echocardiography in 1174 out

of 1234 (95.1 %) subjects before hospital admission.

Disposition was categorized as (1) referral to general

practitioners (GPs) after 3–6 h of ED treatment; (2) short-

term (\24 h) intensive observation before referral to GP;

(3) admission to hospital (internal medicine or any spe-

cialty); (4) admission to intensive care units.

The main outcome measure was all-cause death at

1-year follow-up. Secondary outcomes were 30-day and

1-year death for definite cardiac causes, unfavorable out-

come (death for cardiac origin, non-fatal myocardial

infarction, non-fatal stroke), and AHF recurrence.

Other causes of readmission to the ED of reference

(trauma, COPD, digestive hemorrhages, sepsis, etc.) were
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registered. In the follow-up analyses, we assumed that

patients not re-admitted, either did not have events or died

from acute events before admission (in which case they

were traced in the health district administrative database).

In order to determine the patients’ statuses, the death cer-

tificates and the medical and administrative databases of

individual local health districts through 1 year were sys-

tematically searched. The search was carried out by

crossing family name, address, birth date, district health

code, and coded reasons for visit/admittance of all index

cases as identification source. Any of the following events

were considered and censored on 31 December 2012 for

cases enrolled between January and December 2011 and on

31 December 2013 for cases enrolled between January and

December 2012.

Exclusion criteria were: (1) renal failure needing

haemodialysis, because of different AHF pathophysiology

and treatment (55 cases); (2) non-cardiac pulmonary

oedema, including suspected sepsis (23 cases); (3) terminal

status, i.e., death expected within weeks from chronic, non-

cardiac diseases (78 cases). All cases with AHF as a sec-

ondary diagnosis were not considered.

The ethics committee of the coordinating center of Forlı̀

CEAV-AVR Romagna approved the study (1112/2014/O/

OssN, February 19, 2014), and the approval was for all

participating centers.

Data analysis

The population was described as the number of cases and

percentages (categorical variables) or as the means with

standard deviation (SD) and median with interquartile

range (IQR) (continuous variables). We then tabulated data

of main comorbidities in relation to new-onset AHF or

recurrent AHF presentation. Differences between groups

were analyzed by v2 test as crude odds ratios (ORs) and

corresponding 95 % confidence interval (CI).

Multivariable analysis was developed with a Cox pro-

portional hazard models by stepwise analysis (backward

and forward) of factors considered significant in univari-

able analysis (entered into the model if p\ 0.15) and

according to clinically relevant parameters (e.g., history of

acute coronary syndrome, diabetes) [19, 20]. Prognostic

models were performed to define factors associated with

all-cause mortality, cardiovascular mortality and any

recurrence of AHF. The assumption of proportional hazard

was checked with analytical and graphical methods (log

minus log plot of the cumulative hazard function). In the

multivariate model, variables were selected on the basis of

previous reports and a reasonable relevance for association

with main outcome measures.

Variables tested for multivariable analyses were: age

sex, cardiac comorbidities, in particular new-onset

dysrhythmias, cardiac valvular diseases, any previous

diagnosis of coronary artery disease (CAD), the presence

of Pacemaker (PM) or implantable cardioverter defibrilla-

tor (ICD), and history of AHF. Non-cardiac comorbidities

included the presence of chronic kidney disease (CKD)

(any type), chronic obstructive pulmonary disease (COPD),

diabetes mellitus (DM), cerebrovascular disease (CVD),

cognitive defects and poor nutritional status. Other vari-

ables tested were compliance with pharmacology pre-

scriptions before ED admission for AHF (ACE-Is, ARBs,

b-Blockers, loop diuretics, MRA, anticoagulants,

antithrombotic agents) in subjects with a history of AHF,

and biochemical markers of severity [plasma sodium con-

centration (high risk\135 mEq/L), NT pro-BNP concen-

tration (high-risk cut-off values[5000 ng/L), troponin-T

or I concentration at admission (cut-off, ‡50 lg/L for

troponin-T and ‡0.5 ng/L for troponin-I), systolic blood

pressure (\110 mm/Hg), estimated mean glomerular fil-

tration rate at baseline\30 mL/min/1.73 m2] [1, 14, 16,

17].

Persons-time estimates were calculated using an actu-

arial method. For all-cause mortality, Cox proportional

hazard model was performed. The estimates were reported

with 95 % CI. p values\ 0.05 were considered statistically

significant. Analyses were performed using SPSS software,

version 20 (SPSS Inc., Chicago, IL, USA).

Results

Clinical characteristics

A total of 1234 out of 1806 AHF patients (68.3 %) of 3

centers were included in the analyses; 671 patients pre-

sented to the EDs for a first episode of (54.4 %) AHF.

Demographic characteristics and comorbidities are repor-

ted in Table 1. The median age was 84 [21] (range

27–103), with 818 subjects (66.3 %) over 80 years and 693

females (56.2 %). The time from onset of symptoms to ED

presentation was\12 h in 382 cases (31.0 %) and\24 h

in 610 (49.4 %); no relationship was observed between

time from the occurrence of symptoms and age, gender, or

comorbidity.

Acute respiratory disease (25.2 %), uncontrolled hyper-

tension (12.0 %) and new-onset dysrhythmias (13.2 %)

were the main precipitating factors. A total of 841 subjects

(68.1 %) had 3 or more comorbidities and a previous episode

of AHF was registered in nearly 50 % of cases (Table 1). 223

cases (39.6 %) were being treated with ACE-Is/ARBs and b-

blockers, 204 (36.2 %) with a combination with ACE-Is-

ARBs, b-blockers and furosemide.

Type and number of cardiac and non-cardiac comor-

bidities were more represented in the subjects with history
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of AHF than in the subjects presenting with new-onset

AHF (Table 2).

Clinical and laboratory data

At first evaluation in the ED, median systolic blood pres-

sure was 130 (37) mm/Hg, with 24.7 % of cases with

values\110 mm/Hg. The mean estimated glomerular fil-

tration rate (eGFR; CKD-EPI method [18]) was 45.3 (33.6)

mL/min/1.73 m2. Severe renal dysfunction

(eGFR <30 mL/min/1.73 m2) was present in 284 (24.2 %)

subjects, mainly in cases with a history of recurrent AHF.

The median values of N-terminal pro-brain natriuretic

peptide (NT pro-BNP) or BNP were 3,610 [22], with 440

cases (35.7 %) with values over[5000 pg/mL. Troponin-

T or I, registered in 1025 cases (83.1 % of cases), were

over cut-off levels in 278 cases (22.5 %).

Trans-thoracic echocardiography was available in most

cases (1,223, 99.1 % of enrolled subjects). The median

LVEF was 45 % (IQR 4), with 335 values (27.4 %) under

40 %.

Disposition and follow-up

A disposition was recorded in 1,234 cases (100 % of

cases). Of these, 24 subjects (1.9 %) died within 6 h from

cardiogenic shock. In this group, low-sodium concentra-

tion, hypotension, and a high number of prior drug pre-

scriptions were associated with mortality. After visit and

ED treatment, 79 subjects (16.8 %) were admitted to

intensive care units and 887 patients (71.9 %) to ordinary

wards in different medical departments, according to dif-

ferent hospital configurations. Only 67 patients (5.4 %)

were referred to their GPs within a few hours, whereas 177

patients (14.3 %) underwent a short-term (\24 h) intensive

observation.

At 30-day follow-up, 123 cases (10.0 %) had died: 110

of the 123 cases (89.4 %) from cardiovascular events, and

13 (10.6 %) from non-cardiovascular conditions (cancer,

gastrointestinal hemorrhages, sepsis, trauma). In a Cox

proportional hazard model, only hypotension and poor

nutritional status were selected as significant predictors of

all-cause death, accounting for 20 % total mortality. These

predictor variables were also confirmed when death from

definite cardiac origin, or unfavorable outcome (death from

cardiac origin, non-fatal myocardial infarction, non-fatal

stroke) were selected as outcome measures. The recurrence

rate of ED presentation for AHF was as high as 4.5 % at

30 days.

At 1-year follow-up, death was recorded in 618 subjects

(50.1 %): 486 subjects (39.4 %) from cardiovascular

events, 132 (10.7 %) from non-cardiovascular causes (he-

morrhage, cachexia, sepsis, worsening respiratory diseases,

trauma). A group of 6 items, out of the 22 tested in the

model, were selected as significant outcome predictors

(Table 3). Analytical and graphical methods show that the

proportionality assumption of the model is not violated (not

reported in detail) and the final model shows an overall

accuracy (area under the curve) of 0.649 ± SE 0.015.

These results are confirmed when either cardiovascular

mortality or the combined unfavorable outcome are tested.

One-year recurrence rate is as high as 31.0 %, and the

mortality of recurrent AHF (306 cases; 49.5 %) is higher

compared to that registered in new-onset AHF (257 cases;

41.7 %) (OR 1.37, 95 % CI 1.09–1.71; p\ 0.006). The

hazard model confirmed an increased risk of mortality in

older subjects (over 80 years, 473 cases; 76.5 %) vs. sub-

jects under 80 (145 cases, 23.5 %; OR 2.0, 95 % CI

1.57–2.58; p\ 0.001) and in subjects with diabetes (232

(37.5 %) vs. those without diabetes (174 cases, 28.2 %; OR

1.52, 95 % CI 1.20–1.94; p\ 0.001) (Fig. 1).

Table 1 Demographic and clinical characteristics of patients admit-

ted to ED for AHF

Characteristics No. of cases 1234

Demographic

Female 693 (56.2)

Age, yearsa 84.0 [41]

Comorbidity

History of acute heart failure 563 (45.6)

Valvular heart diseases 459 (37.2)

Chronic arrhythmias 647 (52.4)

History of acute coronary syndrome 639 (23.8)

Intra-cardiac devices (PM and/or ICD) 152 (12.3)

Chronic obstructive pulmonary disease 446 (36.1)

Chronic kidney disease 715 (26.6)

Diabetes mellitus 325 (26.3)

Cerebral-vascular disease 363 (29.4)

Impaired cognitive status 385 (31.2)

Nutritional deficit 136 (11.0)

Number of comorbidities

N = 0 50 (4.1)

N = 1 134 (10.9)

N = 2 209 (16.9)

N = 3 248 (20.1)

N = 4 250 (20.3)

N = C5 343 (28.8)

Data reported as number of cases and %. Data are reported as number

of cases and percentage

ACS acute coronary syndrome, PM pacemaker, ICD implantable car-

dioverter defibrillator
a Variable described as median [42]
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Discussion

This follow-up study, derived from an unselected, real-life

population, shows that subjects admitted to the participat-

ing Italian EDs with a diagnosis of AHF are different from

subjects included in most international registries or in large

clinical trials [1]. Our subjects are older, have a higher

percentage of cardiac and non-cardiac comorbidities, a

much poorer prognosis (50 % mortality at 1-year follow-

up), and high rates of recurrent AHF associated with

mortality.

Table 2 Comorbidity of patients attending the ED for AHF in relation to main clinical characteristics: subjects with history of AHF were

compared with subjects with new-onset AHF

History of AHF 563 (45.6 %) New-onset AHF 671 (54.4 %) Odds ratio (95 % CI) p value

Comorbidity

Valvular heart disease 257 (56.0) 202 (44.0) 1.9 (1.5–2.5) \0.001

Chronic arrhythmias 313 (48.4) 334 (51.6) 1.3 (1.0–1.6) 0.045

History of ACS 204 (51.1) 195 (48.9) 1.4 (1.1–1.8) 0.009

Intra-cardiac devices (PM and/or ICD) 74 (48.7) 78 (51.3) 1.1 (0.8–1.6) 0.435

Chronic obstructive pulmonary disease 253 (56.7) 193 (43.3) 2.0 (1.6–2.6) \0.001

Chronic kidney disease 197 (60.6) 128 (39.4) 2.3 (1.8–3.0) \0.001

Diabetes mellitus 211 (52.0) 195 (48.0) 1.5 (1.2–1.9) 0.002

Cerebral-vascular disease 177 (48.8) 186 (51.2) 1.2 (0.9–1.5) 0.168

Impaired cognitive status 216 (56.1) 169 (43.9) 1.8 (1.4–2.4) \0.001

Nutritional deficit 78 (57.4) 58 (42.6) 1.7 (1.2–2.4) 0.005

Data reported as number of cases and %. Data are reported as number of cases and percentage

PM pacemaker, ICD implantable cardioverter defibrillator, ACS acute coronary syndrome

p for significance\0.05

Table 3 Cox proportional hazard model for all-cause mortality in

patients attending the ED for AHF at 1-year follow-up

Cox proportional hazard model Hazard ratio 95 % CI p value

Age (for decades) 1.09 1.02–1.16 0.006

NT pro-BNP[5000 pg/mL 1.25 1.10–1.41 \0.001

SBP\110 mm/Hg 1.22 1.07–1.40 0.004

Diabetes mellitus 1.21 1.07–1.37 0.003

Troponin 1.21 1.05–1.39 0.008

Impaired cognitive status 1.15 1.01–1.31 0.036

Variables tested but not included in the final model were: sex,

valvular diseases, chronic obstructive pulmonary disease, history of

acute coronary syndrome, chronic kidney disease, diabetes mellitus,

chronic arrhythmias, history of AHF, obstructive cardiomyopathy,

implantable cardioverter defibrillator, history of cerebrovascular dis-

eases, nutritional deficits, sodium concentration, left ventricular

ejection fraction, eGFR value, adherence to pharmacology prescrip-

tion before ED admission in subjects with history of AHF

ACS coronary artery syndrome, SBP systolic blood pressure, NT pro-

BNP N-terminal pro-hormone of brain natriuretic peptide[5000 pg/

mL, troponin-I or T cut-off levels Forlı̀ and Reggio Emilia, Tn

T[ 0.50 lg/L; Padova, Tn I\ 0.5 ng/L

Fig. 1 Cox proportional hazard model for all-cause mortality at

1-year follow-up in subjects attending the ED for acute heart failure,

stratified by age (cut-off, 80 years) (upper panel) and the presence of

diabetes (lower panel) (p for significance B0.005)
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In the last 10 years, many predictors of morbidity and

mortality with high discriminant capacity have been pro-

posed in selected settings, but the majority of them have

limited external validity. A few studies including unse-

lected ED patients have been reported, but the selected

variables had only a marginal discriminant capacity [23].

Also in our series, the model selected a group of 6 out of 19

tested variables, but the discriminant capacity is low (AUC

0.65), and older age remained the main predictor variable.

Age represents a pivotal risk factor; in most interna-

tional large registries, the mean age of patients ranges from

70 to 75 years, with an SD of 15 [1]. Regional variations in

age are likely to be explained by different prevalence of

underlying risk factors as well as the mean age of the

population. In particular, patients included in North

American registries tend to be older than patients enrolled

in countries with developing economies [1, 24]. We find

that 66 % of our subjects were over 80. This proportion is

higher than that reported in European registries (Euro Heart

Failure Survey), with 26 % [25] and 21 % [26] over 80.

Our proportion of elderly patients is also higher than that

reported in a recent French national registry (53 % of cases

admitted for the first episode of AHF) [27].

Also the standard of living, calculated by the human

development index, a composite measure including life

expectancy, adult literacy, and educational level, may

contribute to further increasing the prevalence of risk fac-

tors associated with an unfavorable outcome [24]. Older

age per se is expected to drive the prevalence of risk fac-

tors, and, given the heterogeneous nature of AHF popula-

tion, the ‘‘one size fits all’’ strategy in diagnosis and

treatment may not be appropriate [28]. In a large, unse-

lected sample of patients enrolled in 26 Spanish EDs, age

was again the main prognostic factor [22]. All these data

provide important information on the process of care in the

ED for elderly patients with AHF, potentially useful for

social welfare planners and health policy makers.

Inclusion rate is important too, since large clinical trials

reportedly enroll only approximately 40 % of observed

patients [29–31]. Inclusion criteria may introduce a selec-

tion bias in centers with low enrollment rate [32]. Finally,

over 55 % of the patients in our series were women, a

proportion similar to that observed in the US registries, but

not in most clinical trials of hospitalized subjects, which

include only 40–50 % females [24, 33]. This is a note-

worthy observation, as female patients are unique in that

they tend to be older at the time of initial diagnosis, and are

more likely to have acute HF with preserved ejection

fraction [34].

Cardiac and non-cardiac comorbidities are both highly

prevalent among hospitalized patients in most large trials,

and dictate the management of AHF across Europe,

according to the guidelines on diagnosis and treatment of

AHF published by the European Society of Cardiology

(ESC) [1, 35]. In our series more than 30 % of patients

were recorded with a history of CAD, complicated by acute

myocardial infarction in 20–30 % of cases, frequently

resulting in systolic left ventricular dysfunction. Similarly,

non-cardiac comorbidities including diabetes mellitus,

chronic kidney disease, and chronic obstructive pulmonary

disease are reported in over 30 % of patients [1]. Our

database is in keeping with community registries; both

cardiac and non-cardiac comorbidities were extremely

prevalent, but non-cardiac comorbidities were of particular

importance and highly prevalent: COPD (36.1 %), diabetes

(32.9 %), CKD (26.3 %), cerebrovascular diseases

(29.4 %), diagnosis of impaired cognitive status (31.2 %).

Approximately 20 % of the subjects had 2 or more

comorbidities (Table 1) and most comorbidities were more

represented in subjects with a history of AHF than in

subjects with new-onset AHF (Table 2).

Diabetes was confirmed as an important, independent

predictor of mortality. In patients hospitalized for AHF,

diabetes is associated with poorer prognosis and increased

risk for combined cardiovascular mortality in several reports

[35, 36]. Also the presences of multiple comorbidities and

low compliance with treatment have been indicated as

important outcome predictors in older subjects with AHF,

and both the number and the severity of comorbidities

increase progressively with advancing age [21] [28]. In a

recent French survey on subjects over 80 with AHF, only

16 % of cases were being treated with ACE-Is or ARBs plus

BB before hospital admission. [27] In our survey, the per-

centage of treated subjects was 39.6 % (with diuretics being

taken in over 90 %). The higher prevalence of specific

treatment highlights the severity of the condition, which per

se does not systematically predict a favorable outcome, as

reported in different settings [27].

In most clinical registries, admission to hospital is

explained by a worsening condition of chronic HF, where

one or more acute precipitating factors may be identified,

and about 50 % of our patients are reported as uncontrolled

hypertension at presentation. In contrast, only 2 % of

patients are recorded with an initial systolic blood pres-

sure\90 mm Hg, suggestive of cardiogenic shock and

systemic hypo-perfusion and 15 % with acute pneumonia

[24]. In our series, uncontrolled hypertension is rarely

reported (only 12.7 %), acute pneumonia is very frequent

(over 30 % of cases), and only cardiogenic shock (2.1 %)

was in keeping with the literature.

ED disposition largely depended on the specific char-

acteristics of the Italian Health System. The possibility of

maintaining patients inside ED for a maximum of 24 h

before admission, a possibility used to reduce formal
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admission to hospital and costs, was used in less than 15 %

of cases, due to severe conditions at presentation.

Most large studies and clinical registries focus on

recurrence and outcome after hospital discharge from an

episode of AHF, with poor outcome in cases with history of

AHF [37–39]. An Italian registry in a cardiologic setting

reports a 30-day mortality of 2.8 % and unplanned read-

missions in 6.2 %. In a logistic model, worsening chronic

heart failure as clinical presentation, inotropes use, length

of stay and renin–angiotensin system inhibitors at dis-

charge were selected as predictors of all-cause mortality or

readmission but with low accuracy (c-statistic = 0.695)

[40]. In a recent large cohort study in over 110,000 ED

visits for AHF [7], one-third (31 %) of the patients have

frequent ED visits at 1-year follow-up, associated with

race/ethnicity and lower socio-economic status. In our

series, recurrence rate is similar (31.0 %), but the mortality

is higher. Thus, in our setting, higher mortality, driven by

age and comorbidities, is likely to maintain a steady

recurrence rate as expression of disease severity.

Some limitations must be acknowledged. Firstly,

selection criteria are based on diagnosis after ED arrival,

and medical evaluations were discussed during the inves-

tigator meetings, and centers were invited to follow current

guidelines [13]. However, the diagnoses were made by the

investigators according to their clinical judgment, and were

not validated centrally. Secondly, representativeness is

often recognized as a limitation in retrospective studies. To

limit this issue, the participating centers were selected in

proportion to the size of the population of reference, taking

into account the different technological levels of the

selected centers. Thirdly, the aforementioned independent

predictors of mortality and the risk models may have

limited external validity, since data have been obtained by

post hoc analysis of a chart review analysis. Fourthly, the

patients were selected in a large spectrum of disease

severity, also including cases visited in EDs for mild

symptoms and then referred to their GPs after few hours.

Accordingly, the present population differs from the pop-

ulation of the large international registries, based only on

hospitalized cases.

Conclusions: our analysis shows that subjects admitted

to the participating Italian EDs and diagnosed as AHF (any

disease severity) have a poorer prognosis in comparison to

subjects considered in most international registries. The

subjects are older, frail from cardiac and non-cardiac

comorbidities (in particular diabetes), with 50 % death rate

at 1-year, much higher than observed in large community-

derived registries [1]. Whatever the severity of the event,

the clinical variables have a limited discriminant capacity

on outcome, which remains remarkably driven by age.

Only preventive measures might change a clinical scenario

in the presence of population aging.
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