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Abstract

Study Objective: To determine whether a new emergency department short-stay unit (EDSSU) was
an effective alternative to conventional hospital units (HU) for acute exacerbation of chronic heart
failure patients. Methods: Design: A comparative analysis was used to identify differences among
patients admitted to EDSSU (n = 1546) and those admitted to the internal medicine (n = 552) or
cardiology wards (n = 336) during the period of the study (January 1, 2008 to December 31, 2012).
Setting: The study was performed at Sant Pau Hospital, a 500-bed teaching tertiary care referral
center in Barcelona, Spain. The ED attends about 144,000 emergency visits per year. Participants:
We studied retrospectively the characteristics of patients hospitalized with an acute exacerbation
of chronic heart failure between January 1, 2008 and December 31, 2012 (n = 2434). We chose
charts of patients from the hospital discharge database and selected according to the 9th revision
of the International Classification of Diseases Codes. We used the computerized database to obtain
outcome data on all patients. Results: Statistically significant differences were found in terms of
mean age (HU: 77.38 (14.44) years versus EDSSU: 82.43 (8.72) years; p < 0.001), mean length of
stay (HU: 11.57 (10.42) days versus EDSSU: 4.75 (3.18) days; p < 0.001), mortality (HU: 14.0%
versus EDSSU: 4.0%; p < 0.001), but not for urgent readmission rate of 30 days or less (HU: 18.30%
versus EDSSU: 18.30%; p = 0.998). There were statistically significant differences regarding sex
(HU women = 60.6%; EDDSU women = 67.7%; p < 0.001) and number of associated conditions
(Charlson index HU = 1.25, EDDSU = 0.90; p < 0.001). Conclusion: The EDSSU proved to be an effec-
tive and safe measure in emergency care of patients with acute heart failure (AHF).
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1. Introduction

Observation and short-stay units are becoming common in hospitals and are an increasingly important compo-
nent of the modern emergency department (ED) because they are an alternative to admission or discharge. The
criteria for admission to an ED short-stay unit (EDSSU) should be consistent with four principles: first, clearly
identified patient care goals; second, limited need for intense medical services; third, limited severity of illness;
and fourth, the patient should have a clinical condition that is appropriate for observation. The concept and goal
of an EDSSU is to develop rapid diagnostic and treatment protocols that will avoid inpatient admissions for a
variety of reversible acute medical conditions [1]-[7]. The development of ED chest pain evaluation units allows
the rapid evaluation and treatment of patients with suspected acute coronary syndrome without hospitalization.
Treatment of selected patients with acute exacerbation of chronic obstructive pulmonary disease (COPD) in an
ED diagnostic and treatment unit rather than the inpatient ward results in the safe discharge of most such pa-
tients and hence the reduction in their hospitalization rate [8]. Furthermore, some authors have reported a higher
level of patient satisfaction with an ED asthma observation unit than with routine inpatient hospitalization [9].

The utilization of health care resources by elderly patients with acute heart failure (AHF) is immense [10]
[11]. Acute exacerbation of chronic heart failure causes frequent hospitalizations in winter, when there is often a
coexisting in-hospital bed crisis and ED overcrowding [12]-[16]. However, there are few data to establish the
duration of hospitalization in individual patients to achieve maximal benefit and to identify those AHF patients
suitable for early discharge from the hospital [17]-[20].

The objectives of the present study were to determine whether the introduction of an EDSSU would be an ef-
fective and safe alternative setting to standard hospital units (HU) for the management of AHF.

2. Methods

The study was performed at Sant Pau Hospital, a five hundred-bed teaching tertiary care referral center in Bar-
celona, Spain. The ED has more than 144,000 patient visits each year. The ED is staffed by internists 24 hours a
day. An EDSSU was established and fully operational in 2008. It comprises thirty beds and is supervised by the
attending emergency physicians and nurses.

The study was a retrospective analysis of patients hospitalized with AHF. We analyzed patients over the age
of 18 years who were consecutively hospitalized with worsened dyspnea diagnosed as exacerbation of chronic
heart failure over the period of January 2008 to December 2012. We chose charts of patients from the hospital
discharge database and selected according to the Ninth Revision of the International Classification of Diseases
codes [21]. We used the Minimum Basic Data Set (MBDS) computerized database to obtain outcome data on all
patients.

Patients were excluded from the study if they had pulmonary or cardiac diagnoses at the time of hospital ad-
mission other than or in addition to AHF. Patients were also excluded if the primary reason for hospital admis-
sion was not exacerbation of heart failure, if they had severe congestive heart failure related to COPD, if they
had chest pain consistent with myocardial ischemia, or if they were intubated and ventilated on the day of ad-
mission.

Three patient groups were studied. The EDSSU group (Group 1) consisted of adults with acute exacerbation
of chronic heart failure visited in the ED between January 1, 2008 and December 31, 2012, and admitted to an
emergency department short-stay unit after their emergency visits. The other two groups comprised adults with
the same diagnosis visited during the same period of time and admitted to conventional hospital units (HU), ei-
ther internal medicine (Group 2) or cardiology (Group 3) wards, after their emergency visits.

AHF management and patient disposition were left to the discretion of the individual physician. Discharge
medications for all three groups included diuretics and vasodilator therapy. We measured the unscheduled visits
for treatment of exacerbation of heart failure at the ED. The length of stay and mortality rate in each health care
setting was abstracted from the hospital information systems.

Statistical analysis was performed using IBM-SPSS V21 software package. Differences between groups were
assessed with t tests, ANOVA and #* procedures, with p values less than 0.05 considered significant. Scheffé
method and Bonferroni correction was applied for multiple comparisons.

3. Results
A total of 2434 episodes were included in the study between January 2008 and December 2012. Group 1
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(EDSSU) had 1546 AHF patients, Group 2 (internal medicine) 552 patients and the Group 3 (cardiology) 336.
There were statistically significant differences among the three groups with regard to sex [(internal medicine vs
cardiology (p < 0.001) and EDSSU vs cardiology (p < 0.001)], number of associated conditions at the time of
ED presentation [internal medicine vs cardiology (p < 0.01), EDSSU vs cardiology (p < 0.001) and internal
medicine vs. EDSSU (p < 0.001)], age [internal medicine vs cardiology (p < 0.001), EDSSU vs cardiology (p <
0.001) and internal medicine vs. EDSSU (p < 0.05)], length of stay [internal medicine vs cardiology (p < 0.01),
EDSSU vs cardiology (p < 0.001) and internal medicine vs. EDSSU (p < 0.001)] and mortality [internal medi-
cine vs cardiology (p < 0.001), EDSSU vs cardiology (p < 0.05) and internal medicine vs. EDSSU (p < 0.001)].
There no were statistically significant differences among the three groups in urgent readmission rate of 30 days
or less. Main differences are shown in Table 1 and Graphs 1-6.

Table 1. Differences among the three groups.

Group 1 Group 2 Group 3 p p p

Indicator EDSSU internal medicine cardiology p Group 1- Group 1- Group 2-

(n = 1546) (n=552) (n=336) Group 2 Group 3 Group 3
Age 82.43 (8.72) 83.70 (8.39) 67.00 (13.73)  0.000 0.027 0.000 0.000
Length of stay 4.75 (3.18) 10.93 (9.64) 12.63 (11.54)  0.000 0.000 0.000 0.001
Charlson index 0.90 (1.09) 1.15 (1.44) 1.41 (1.42) 0.000 0.000 0.000 0.007
Mortality 4.00% 18.10% 7.10% 0.000 0.000 0.038 0.000
Urgent readmission in 30 days 18.30% 21.20% 14.10% 0.043 0.502 0.224 0.129
Women 67.70% 69.40% 46.10% 0.000 1.000 0.000 0.000
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4. Discussion

Emergency admissions are continuing to rise. The causes of the massive use of the urban ED during winter are
complex, but respiratory infections are definitely a major factor [22]-[27]. In previous studies, we reported how
the implementation of particular interventions such as replacing residents with staff physicians or the opening of
an EDSSU for those patients predicted to need a mean of a 3-day hospitalization resulted in shorter lengths of
stays in the ED and might help to alleviate crisis from the ED overcrowding [1] [28]-[32]. Recently, we have pub-
lished our experience with an EDSSU as an effective and safe alternative to standard inpatient hospitalization
during winter for COPD exacerbation patients [8]. In the present study we demonstrated that the introduction of
an EDSSU at a tertiary university hospital was associated with a decrease in the AHF patients’ length of stay.
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The strengths of our study include a large sample size and follow-up data on repeat ED visits after discharge.
A total of 2434 adults were admitted diagnosed as AHF during the period of the study. Of these, 1546 admis-
sions (63.5%) were made to the EDSSU. The average length of stay in the EDSSU was 4.75 days and 10.93
days for those admitted to internal medicine ward and 12.63 days for those admitted to the cardiology ward.
Discharge medications were similar for all groups. The rate of repeat urgent readmission rate within 30 days of
discharge in the EDSSU group was 18.30% and 21.20% in Group 2 and 14.10% in Group 3 (no significant dif-
ferences). AHF management and patient disposition were left to the discretion of the individual physician. It
might be projected that if identical timing of evaluations were performed in the HU groups, similar results might
have been achieved as in the EDSSU. It is likely that part of the increased length of stay for the HU groups is a
feature of the nature and function of inpatient services. It is important to note that the mean hospital length of
stay in HU also improved over the period of the study, which rules out a possible bias effect of less seriously ill
AHF patients admitted to the EDSSU. The lack of a clear improvement in the occurrence of relapse during the
30-day period suggests the need for intensified ambulatory care or home care in the weeks after a short admis-
sion in an EDSSU. Also, it would be advantageous to identify those patients with AHF who are likely to succeed
to respond to EDSSU therapy, without compromising quality of care and allow the physician to decide on the
suitability of early discharge for the patients [33]-[35].

Patients were excluded from the study if they had pulmonary or cardiac diagnoses at the time of hospital ad-
mission other than or in addition to AHF. Both of these criteria were meant to minimize diagnostic confusion
with other conditions, notably COPD, acute asthma and myocardial ischemia. There were statistically significant
differences among groups with regard to sex or number of associated conditions at the time of ED presentation.
However, several limitations must be addressed. We cannot exclude the possibility that some patients had repeat
visits to their physicians’ offices or other institutions in the 30 days after hospital discharge. However, we be-
lieve it unlikely that illness severity or repeat ED visits changed appreciably during the study period. Last, as we
did not conduct a formal economic analysis, further work is needed to quantify the economic impact of the in-
troduction of an EDSSU, both in general and, specifically, in the management of AHF.

5. Conclusion

In summary, we conclude that it is desirable to keep admissions to a minimum but to maintain a high quality of
care. For these purposes, selected emergency patients with acute exacerbation of chronic heart failure can be ef-
fective and safely treated in the EDSSU as an alternative setting and, thus, avoid inpatient hospitalization that
alleviated from winter in-hospital bed crises.
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