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Introduction and objectives. To investigate factors 
associated with short-term mortality in elderly patients 
seen in emergency departments for an episode of acute 
heart failure. 

Methods. A prospective, non-interventional, 
multicenter, cohort study was carried out in patients aged 
65 years and older who were treated in the emergency 
department of one of 8 tertiary hospitals in Spain. Twenty-
eight independent variables that could influence mortality 
at 30 days were assessed. They covered epidemiological 
and clinical factors and daily functioning. Data were 
obtained by reviewing medical records or by interviewing 
the patient or a relative. Multivariate logistic regression 
analysis was performed. 

Results. The study included 623 patients, 42 of whom 
(6.7%) died within 30 days of visiting the emergency 
department. Four variables were significantly associated 
with higher mortality: functional dependence at baseline (ie, 
Barthel index ≤60; odds ratio [OR] =2.9; 95% confidence 
interval [CI], 1.2-6.5), New York Heart Association class 
III-IV (OR=3; 95% CI, 1.3-7), systolic blood pressure <100 
mm Hg (OR=4.8; 95% CI, 1.6-14.5) and blood sodium 
<135 mEq/L (OR=4.2; 95% CI, 1.8-9.6). 

Conclusions. Several factors evaluated on initial 
assessment in the emergency department, including the 
level of functional dependence, were found to determine a 
poor short-term prognosis in elderly patients who present 
with an episode of acute heart failure. 

Key words: Acute heart failure. Elderly. Prognostic 
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Factores pronósticos a corto plazo  
en los ancianos atendidos en urgencias  
por insuficiencia cardiaca aguda

Introducción y objetivos. Investigar los factores aso-
ciados a la mortalidad a corto plazo en los pacientes an-
cianos que acuden a urgencias por un episodio de insufi-
ciencia cardiaca aguda.

Métodos. Estudio de cohortes, analítico-prospectivo, 
multicéntrico y sin intervención. Se incluyó a pacientes 
de 65 o más años atendidos en 8 servicios de urgen-
cias de hospitales terciarios españoles. Se analizaron 
28 variables independientes (epidemiológicas, clínicas y 
funcionales) que pudieran influir en la mortalidad a 30 
días. Los datos se obtuvieron mediante la consulta de la 
historia clínica o la entrevista con el paciente o su familia. 
Se realizó un estudio multivariable mediante regresión 
logística.

Resultados. Se incluyó a 623 pacientes, de los que 42 
(6,7%) habían fallecido a los 30 días de la consulta en 
urgencias. Cuatro variables se asociaron de forma signi-
ficativa con la mortalidad: la dependencia funcional basal 
(índice de Barthel ≤/60, odds ratio [OR] = 2,9; intervalo de 
confianza [IC] del 95%, 1,2-6,5), clases III y IV de la NYHA 
(OR = 3; IC del 95%, 1,3-7), presión arterial sistólica < 100 
mmHg (OR = 4,8; IC del 95%, 1,6-14,5) y natremia < 135 
mEq/l (OR = 4,2; IC del 95%, 1,8-9,6).

Conclusiones. Existen diversos factores disponibles 
tras una primera valoración en urgencias, entre ellos la 
dependencia funcional del paciente, que determinan 
un mal pronóstico a corto plazo del paciente anciano 
que consulta por un episodio de insuficiencia cardiaca 
aguda.

Palabras clave: Insuficiencia cardiaca aguda. Anciano. 
Factores pronósticos. Dependencia funcional. Servicios 
de urgencias.
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METHODS

EAHFE Cohort and EAHFE-mortality Substudy

The Emergency Acute Heart Failure Epidemiology 
(EAHFE) project is a descriptive, cross-sectional, 
non-interventional, multicenter study of all patients 
attended for AHF between April 15, 2007 and 
May 15, 2007 in the ED at 10 Spanish tertiary 
hospitals.20 Eight of these centers (Hospital Clínico 
San Carlos, Madrid; Hospital General, Alicante; 
Hospital Dr. Negrín, Las Palmas de Gran Canaria; 
Hospital Universitario La Fe, Valencia; Hospital 
Universitario de Bellvitge, L’Hospitalet de Llobregat; 
Hospital Universitario, Salamanca; Hospital Clínic, 
Barcelona; and Hospital Marqués de Valdecilla, 
Santander) participated in the longitudinal EAHFE-
mortality substudy, which involved the subsequent 
contact with all patients included to determine their 
situation at 30 days after presenting at the ED.  
Final clinical diagnosis of AHF was made using 
Framingham diagnostic criteria,21 based on presence 
of symptoms (dyspnea, orthopnea, paroxysmal 
nocturnal dyspnea), signs (third sound, pulmonary 
crepitations, jugular vein pressure >4 cm, sinus 
tachycardia at rest, edema, hepatomegaly, 
hepatojugular reflux), and radiological data of 
pulmonary congestion, following European Society 
of Cardiology AHF guidelines for 2005.22

Inclusion of Patients 

In the present analysis, we included all 
EAHFE cohort patients aged ≥65 attending the 
8 hospitals mentioned. In all patients, AHF was 
diagnosed using clinical criteria and treatment 
was administered according to the European 
Society of Cardiology protocol.22 We required 
no specific therapeutic intervention beyond the 
clinical treatment indicated by the physician 
attending. Nor did we require any intervention 
with regard to admission or discharge direct from 
ED, which remained at the criteria of the medical 
team attending. Patients were excluded if the 
Barthel index score of functional dependence at 
baseline (defined as 30 days prior to presenting at 
ED) had not been recorded or follow-up contact 
was not authorized or impossible. Patients were 
informed of the protocol and they authorized 
follow-up contact, which took place at 31-60 days 
following presentation at the ED when medical 
records provided insufficient information. 

Independent Variables

We recorded data on 28 variables we 
considered might contribute to prognosis of 

INTRODUCTION 

Prevalence of heart failure among patients aged 
>70 is put at 7%-18%.1 So it is not surprising that 
acute heart failure (AHF) should be one of the 
most frequent motives for attending emergency 
departments (EDs) and the principle cause of 
hospitalization in elderly patients.2 Moreover, 96% 
of these admissions are through ED and only 4% 
are scheduled,3 so EDs have an especially important 
contribution to make on this issue. 

Short- and long-term mortality after an episode 
of AHF have been widely studied in hospitalized 
patients and the suggested factors associated 
with greater risk of death in this context include 
advanced age, male gender, low blood pressure at 
admission, diminished left ventricular function, 
kidney dysfunction and anemia, hyponatremia, 
and raised glycemia or plasma troponin levels.4-14 
However, in ED it is not as easy to identify at-
risk patients with poor short-term prognosis as it 
is with patients in a stable situation. In part, this 
may be due to the frequently substantial pressure 
on ED professionals to attend patients,15,16 leading 
them to opt for the most direct medical action 
possible and omit whatever is not indispensable 
for diagnosis and treatment. Among others, 
patient functional dependence is an issue that 
has been given little consideration to date and is 
rarely quantified in ED despite it being known to 
have a direct influence on prognosis in numerous 
conditions.17-19 Consequently, our objective was to 
determine which factors, identifiable when patients 
are first seen in ED and including functional 
status, associate with short-term mortality. To 
achieve this, we conducted a follow-up study of 
a cohort of elderly patients attending EDs for 
AHF. 

ABBREVIATIONS

ACE: angiotensin converting enzyme (inhibitors).
AHF: acute heart failure.
ED: emergency department.
NYHA: New York Heart Association.
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RESULTS 

Of 1017 patients in the EAHFE cohort, 623 were 
included in the present study (Figure). Detailed 
clinical characteristics are in Table 1. Of these, 
532 (85.4%) were admitted to conventional wards 
after attending ED (median length of stay, 4 [2-63] 
days) and 91 (14.6%) were discharged from ED 
observation rooms (median length of stay in ED, 1 
[0-4] days). Forty-two (6.7%) patients died within 
30 days of first presenting at ED with no significant 
differences between admissions and non-admissions 
to conventional wards.

The univariate study (Table 2) showed mortality 
associated directly with 7 variables: previous kidney 
failure; previous decompensated heart failure (HF); 
functional dependence; NYHA class III-IV; systolic 
blood pressure (SBP) <100 mm Hg; baseline oxygen 
saturation <90%; and blood sodium <135 mEq/L. 
However, only baseline functional dependence 
(Barthel index ≤60, OR=2.9; 95% CI, 1.2-6.5); 
NYHA class III-IV (OR=3; 95% CI, 1.3-7); SBP 
on arrival at ED<100 mm Hg (OR=4.8; 95% CI, 
1.6-14.5); and blood sodium in ED tests <135 
mEq/L (OR=4.2; 95% CI, 1.8-9.6) were statistically 
significant predictors of death at ≤30 days following 
attendance at the ED (Table 3). 

DISCUSSION

Firstly, we would like to emphasize the fact that 
the present study offers a perspective that differs 
from that provided by other, similar publications 
in that we gathered data in ED and included all 
patients presenting there. Thus, we took account 
of the broad spectrum of decompensated HF, 
included mild episodes not requiring admission 
(14.4% of patients in our series). The universal 
inclusion of decompensated HF patients without 
distinguishing on grounds of severity avoids both 
the bias of only including admissions—as in studies 
of hospitalized decompensated HF patients26—and 
that of not including the most severe cases—as 
in studies of stable patients, controlled through 
specialized out-patient units. In fact, mortality in 
our study (6.7%) is comparable to that of elderly 
patients with AHF attended in ED (8.2%) reported 
elsewhere.27 

The baseline patient situation is one of the 
factors that determine prognosis. Generally, we 
found functional dependence associated with 
short-term prognosis during an episode of AHF. 
This parameter is receiving greater importance 
as a prognostic factor and, although widely 
recognized in old people’s homes and geriatric 
centers,28,29 implementation and systematic 
data gathering in acute care hospitals and in 

patients with AHF. All data were available after 
patients were first seen by the ED physician: 
2 epidemiologic variables (age and gender); 13 
pathologic antecedents (high blood pressure, 
diabetes mellitus, dyslipidemia, current 
smoking, ischemic heart disease, valvular heart 
disease, atrial fibrillation, peripheral vascular 
disease, kidney failure, cerebrovascular disease, 
chronic pneumopathy, dementia, and previous 
decompensated HF); 5 references to baseline 
clinical condition (Barthel index23; Charlson 
comorbidity index24; baseline heart disease 
according to the New York Heart Association 
[NYHA] classification25; beta-blockers; 
angiotensin converting enzyme inhibitors [ACE 
inhibitors], or angiotensin II antagonists [ARA-
II]); and 8 clinical variables determined in ED 
(heart rate; respiratory rate; systolic blood 
pressure; baseline saturation of oxygen on arrival 
at ED measured by pulse oximetry; hemoglobin; 
glycemia; blood sodium; and plasma creatinine). 
The Barthel index measures a patient’s functional 
capacity for basic daily activities through 
information obtained from their normal carer, 
with scores ranging from 0 (total dependence) to 
100 points (independent patients). The Charlson 
index determines the existence of comorbidity 
and is a reliable prognostic marker in a broad 
range of conditions with scores from 0 (absence 
of comorbidity) upwards; comorbidity increases 
as the score rises.

Dependent Variable

We considered 30-day mortality as the dependent 
variable, determined from medical records or 
through contact with the patient or their family at 
31-60 days after attending the ED. 

Statistical Analysis

Quantitative variables are given as mean (SD) 
or median (interval) and qualitative variables 
as percentages. We used c2 (or the Fisher exact 
test if results were <5) to investigate the relation 
between mortality and independent variables 
after dichotomizing nonbinary variables. The 
multivariate study was conducted with a logistic 
regression model and we forced the introduction of 
all variables chosen. In multivariate analysis, the 
inclusion of variables depended on whether or not 
they were statistically significant in the univariate 
study. Results of the comparison are expressed as  
P values and odds ratio (OR) with 95% confidence 
intervals (CI), and we considered values of P<.5 
or OR (95% CI) excluding 1, as statistically 
significant. 
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adequate diagnostic and therapeutic plans and, 
more specifically, establish measures to prevent 
functional deterioration. 

We have found that low blood pressure and blood 
sodium associate with poor prognosis, coinciding 
with earlier studies.8-10 However, we found a worse 
prognosis in patients with impaired renal function, 
when other authors have associated this with 
greater mortality on admission and higher incidence 
of readmission and post-discharge mortality.11,12 
Perhaps, having included patients presenting at the 
ED but not hospitalized has diminished the relative 
weight of this factor, as the previously mentioned 
studies only included patients admitted with AHF. 
However, we would emphasize that our study does 
not analyze long-term mortality, in which factors 
like anemia or glycemia13,14 are clearly related to 
long-term survival. 

The limitations of our study include the fact 
that most of the variables recorded are clinical 

patients with acute illnesses has not become fully 
established. In elderly patients and patients with 
acute disease, when functional dependence is 
recorded, poor functional condition on admission 
has been shown to predict greater intrahospital 
and 6-month mortality, longer hospitalization 
and increased institutionalization on discharge.30 
Moreover, functional deterioration due to the 
acute illness itself increases the risk of mortality 
after discharge (at 1 month and even years 
later).31-33 With particular reference to AHF, our 
study also shows that the baseline situation in terms 
of NYHA functional class is decisive, although 
this specific prognostic factor is more widely 
contrasted.34,35 Consequently, in the context of 
medical activity in the ED, gathering preexisting 
baseline data on all patients presenting should 
take high priority. It will permit physicians to 
reach important conclusions on patient evolution 
and, especially in patients with AHF, devise more 

211 Patients
2 Nonparticipating Hospitals

EAHFE Cohort
1016 Patients

100 Patients
Age <65

EAHFE Mortality Substudy
805 Patients

Age ≥65
705 Patients

82 Patients
(75 Without Barthel Index Scores,

7 Lost to 30-day Follow-up)

Baseline Barthel Index Scores
623 Patients

30-day Survival
581 Patients

(93.3%)

Deaths at 30 Days
42 Patients

(6.7%)

Figure. Patients included in the 
analysis. EAHFE indicates Emergency 
Acute Heart Failure Epidemiology 
project.
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and other frequently used variables associated 
with prognosis—e.g. troponin, NT-proBNP, or 
BNP—were not included either because data were 
not immediately available in some participating 
centers or because many ED protocols omit 
them. Moreover, we included no nutritional or 
anthropometric variables that could have added 
information about the fragility of the elderly 
patient. Secondly, diagnosis was based on the 
Framingham diagnostic criteria, which have been 
validated for chronic heart failure and with a 
substantial percentage of patients for whom we had 

TABLE 1. Clinical and Epidemiologic Characteristics 

of Patients Included in the Analysis

Variables Total (n=623)

Epidemiologic 

 Age, years 80 (7)

 Men 285 (45.9)

Pathologic antecedents 

 High blood pressure 506 (81.2)

 Diabetes mellitus 268 (43)

 Dyslipidemia 205 (32.9)

 Current smoking 61 (9.8)

 Ischemic heart disease 210 (33.7)

 Valvular heart disease 115 (18.5)

 Atrial fibrillation 276 (44.3)

 Peripheral vascular disease 41 (6.6)

Moderate-severe kidney failure 

 (Creatinine >2.5 mg/dL) 64 (10.3)

 Cerebrovascular disease 46 (7.4)

 Chronic pneumopathy 137 (22)

 Dementia 39 (6.3)

 Previous episodes of heart failure 447 (71.7)

Baseline clinical situation 

 Baseline Barthel index, points 82 (23)

 Charlson comorbidity index (points) 2.5 (2.1)

Baseline NYHA functional class 

 I 142 (23.1)

 II 283 (45.9)

 III 176 (28.6)

 IV 15 (2.4)

 Beta-blockers, yes/no 138 (22.2)

 ACE inhibitors or ARA-II, yes/no 335 (53.8)

Clinical situation in ED 

 Heart rate, beats/min 91 (26)

 Respiratory rate, breaths/min 24 (7)

 Systolic blood pressure, mm Hg 142 (30)

 Baseline oxygen saturation, % 92 (7)

 Hemoglobin, g/L 118 (49)

 Glycemia, mg/dL 131 (85)

 Blood sodium, mEq/L 138 (10)

 Creatinine, mg/dL 1.3 (0.9)

ARA-II indicates angiotensin II receptor antagonists; ACE, angiotensin converting 
enzyme; NYHA, New York Heart Association.
Data are given as n (%) or mean (SD).

TABLE 2. Univariate Analysis of the Effect of the 

Different Independent Variables on Mortality at 30 

Days After Decompensated Heart Failure

Variables Mortality n (%) P

Epidemiologic  

 Age >80 years  .49

  Yes 23 (7.6) 

  No 19 (5.9) 

 Men  .94

  Yes 20 (7) 

  No 22 (6.5) 

Pathologic antecedents  

 High blood pressure  .14

  Yes 30 (5.9) 

  No 12 (10.3) 

 Diabetes mellitus  1

  Yes 18 (6.7) 

  No 24 (6.8) 

 Dyslipidemia  .65

  Yes 12 (5.9) 

  No 30 (7.2) 

 Current smoking  1

  Yes 4 (6.6) 

  No 38 (6.8) 

 Ischemic heart disease  1

  Yes 14 (6.7) 

  No 28 (6.8) 

 Valvular heart disease  .61

  Yes 6 (5.2) 

  No 36 (7.1) 

 Atrial fibrillation  1

  Yes 19 (6.9) 

  No 23 (6.6)

 Peripheral vascular disease  .18

  Yes 5 (12.2) 

  No 37 (6.4) 

 Moderate-severe kidney failure  <.5

  Yes 9 (14.1) 

  No 33 (5.9) 

 Cerebrovascular disease  .22

  Yes 5 (10.9) 

  No 37 (6.4) 

 Chronic pneumopathy  .5

  Yes 7 (5.1) 

  No 35 (7.2) 

 Dementia  .74

  Yes 3 (7.7) 

  No 39 (6.7) 

 Previous decompensated HF  <.5

  Yes 37 (8.3) 

  No 5 (2.8) 

Baseline clinical situation   

 Functional dependence  <.01 

 (Barthel index <60)

  Yes 19 (15.8) 

  No 23 (4.6) 

 Charlson index >2  .69

  Yes 13 (6.1)

 No 15 (4.9)

(Continues on next page)
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no evaluation of ventricular function. However, 
despite these 2 limitations, we reiterate the fact 
that all variables included are quickly available 
to physicians in all EDs, so our results could 
be extrapolated (and applied) to most centers 
today. Thirdly, we only considered functional 
condition as indicated by the Barthel index and, 
although it can be measured with other tools, 
this is currently the most widely used instrument 
to determine functional situation.36 Estimating 
functional dependence retrospectively may not be 
a particularly precise reflection of reality, although 
we believe that it is sufficiently close to the 
baseline functional situation of patients. Fourthly, 
mortality has been low and therefore the number 
of events has been low, too. This may reduce 
the statistical significance of our study as a low 
number of events (42 deaths, 6.7% of the series) can 
produce extreme and unstable estimates. Finally, 
as we said earlier, including all patients—not just 
admissions—may constitute a bias as we did not 
analyze a homogeneous group; however, we think 
the heterogeneity of our sample adds value to the 
series, as it is a faithful reflection of the patients 
attended in the ED, which is precisely what we 
set out to analyze.37 The exclusion of 75 (10.6%) 
patients for whom we had no Barthel index data 
may well have biased our results if mortality in 
these patients was different. We have been unable 
to corroborate this as they were excluded from the 
follow-up for this very reason.

CONCLUSIONS

We conclude that our study shows the importance 
of determining the the baseline situation of elderly 
patients attended in the ED for an episode of 
AHF because this enables us to determine short-
term prognosis and take decisions on treatment, 
admission, and follow-up. 

TABLE 2. Univariate Analysis of the Effect of the 

Different Independent Variables on Mortality at 30 

Days After Decompensated Heart Failure  (Continued)

Variables Mortality, n (%) P

Baseline clinical situation   

 NYHA baseline level III or IV  <.01

  Yes 25 (13) 

  No 17 (4) 

 Beta-blockers  .49

  Yes 7 (5.1) 

  No 35 (7.2) 

 ACE inhibitors or ARA-II  1

  Yes 23 (6.9) 

  No 19 (6.6) 

Clinical situation in ED   

 Tachycardia >100 lat/min  .24

  Yes 14 (8.8) 

  No 25 (5.7) 

 Tachypnea >20 breaths/min  .33

  Yes 21 (8) 

  No 13 (5.4) 

 Systolic blood pressure <100 mm Hg  <.1

  Yes 7 (21.2) 

  No 34 (6) 

 Baseline oxygen saturation <90%  .001

  Yes 18 (12.8) 

  No 18 (4.4) 

 Anemia  .18

  Yes 28 (8.2) 

  No 14 (5.1) 

 Glycemia >200 mg/dL  .42

  Yes 8 (11.3) 

  No 34 (7.7) 

 Blood sodium <135 mEq/L  .001

  Yes 16 (17) 

  No 26 (6.2) 

 Creatinine >2 mg/dL  .11

  Yes 9 (11.8)

 No 33 (6.1)

ARA-II indicates angiotensin II receptor antagonists; ACE, angiotensin converting 
enzyme; NYHA, New York Heart Association.

TABLE 3. Multivariate Study of the Effect of the Different Independent Variables on Mortality at 30 Days After 

Decompensated Heart Failure

 OR* (95% CI) P

Moderate-severe kidney failure 1.6 (1-2.7) .06

Antecedents of decompensated HF 2 (0.6-6.5) .26

Functional dependence (Barthel index <60) 2.9 (1.2-6.5) .01

Baseline NYHA level III or IV 3 (1.3-7) .01

Systolic blood pressure in ED <100 mm Hg 4.8 (1.6-14.5) <.1

Baseline oxygen saturation in ED <90% 1.9 (0.9-4) .11

Blood sodium in ED <135 mEq/L (yes/no) 4.2 (1.8-9.6) .001

CI indicates confidence interval; NYHA, New York Heart Association.
*The reference category to calculate odds ratio (OR) is that of the patients without considering their condition. 
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