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Clinical characteristics and outcomes in super-elderly
patients (>85 years) with heart failure: single center
observational study in Japan
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Aim: The number of elderly patients with heart failure is increasing in Japan owing to the increase in the aging population. In the field
of emergency medicine, the treatment and management of elderly patients with heart failure are key issues. We aimed to clarify the
clinical characteristics and outcomes of these patients.

Methods: We enrolled 72 consecutive patients (age, 76.5 ± 12.5 years) with heart failure who were admitted to our hospital between
January 1 and December 31, 2010. The characteristics and outcomes of super-elderly patients aged >85 years (n = 21) were compared
with those of patients aged ≤85 years (n = 51).

Results: The overall prevalence of chronic atrial fibrillation was high (43.1%). Underlying diseases, left ventricular function, renal
function, in-hospital mortality, hospital stay period, and major complications were similar between the two groups. The super-elderly
group had a significantly higher mortality rate and lower event-free survival rate after discharge (log–rank test, P = 0.0018 and
P = 0.0032, respectively).
The incidence of readmission for heart failure recurrence was 55.0% in the super-elderly group and 25.0% in the younger group.

Conclusion: There were no significant differences in the background characteristics and in-hospital treatment between super-elderly
heart failure patients and younger patients. High mortality and cardiovascular event rates after discharge were observed in the
super-elderly group.
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INTRODUCTION

HEART FAILURE IS the final form of cardiac disease
and a major cause of mortality.1,2 The proportion of

elderly people in the Japanese population is currently
increasing at an unprecedented rate. The number of individu-
als in Japan’s “super-aging” society has increased, and indi-
viduals in this population have various health problems
according to the Annual Report on the Aging Society from
the Japanese Cabinet Office.3 Consequently, escalating
medical costs and an increased number of bedridden elderly
people will be major problems. The prevalence of heart
failure increases with advancing age.4 In the field of emer-
gency medicine, the treatment and management of elderly
heart failure patients are key issues.

The clinical characteristics, treatment, and outcomes of
patients with heart failure have been well described by many
studies and trials.5,6 However, few studies have focused on
super-elderly patients (>85 years).7,8 These patients have
various levels of heart failure, and a variety of daily living
activities and social backgrounds. In addition, they may have
numerous concurrent diseases, including respiratory condi-
tions, malignancies, and chronic kidney disease. It is impor-
tant to clarify the clinical characteristics of elderly patients
with heart failure in observational studies.

METHODS

Study group

THE STUDY INCLUDED 72 consecutive patients with
acute heart failure or worsening chronic heart failure

who were admitted to our hospital between January 1 and
December 31, 2010. Attending physicians diagnosed heart
failure by assessing symptoms, carrying out physical exami-
nations, and evaluating chest radiography scans. Patients
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were divided into two groups according to age, and the
findings were compared between the super-elderly group
(aged >85 years) and the younger group (aged ≤85 years).

The mean follow-up period after discharge for all sub-
jects was 429.6 ± 214.9 days. Occurrence of cardiovascular
and other events was determined from medical records,
including those of the referring hospital and/or direct inter-
views with the patients or their families. The primary end-
point was total death. The secondary endpoints were
readmission for heart failure, cardiovascular events, and
non-cardiovascular events requiring admission. Cardiovas-
cular events were defined as cardiac death, non-fatal myo-
cardial infarction, stroke, readmission for heart failure
treatment, cardiac surgery, vascular surgery, or percutane-
ous coronary intervention.

In all cases, either the patients or their families provided
written consent for use of the patient information for clinical
research. The study protocol was approved by the committee
of our hospital.

Data collection
Values of baseline variables, including demographic charac-
teristics, comorbidities, and clinical and laboratory features
at admission, were obtained by reviewing medical records.
Blood samples were collected within 48 h of hospital
admission. The estimated glomerular filtration rate was
calculated using the four-variable Modification of Diet in
Renal Disease equation.9 Transthoracic echocardiography
was carried out within 48 h of hospital admission.
Echocardiographic data were obtained using standard
methods by 2D, M-mode, and Doppler evaluations. In accor-
dance with Vasan and Levy criteria, patients with a left
ventricular ejection fraction (LVEF) > 50% were regarded as
having heart failure with preserved ejection fraction, and
those with <50% LVEF were regarded as having heart failure
with reduced ejection fraction (HFREF).10

Statistical analysis
Data were expressed as medians (interquartile range,
25–75%). When a continuous variable had a normal distribu-
tion, it was expressed as the mean ± standard deviation. Dif-
ferences between two independent variables or incidences
between two groups were compared using the Wilcoxon test
or Fisher’s exact test. Kaplan–Meier analysis was used to
estimate the probability of the outcome, and probabilities
between the two age groups were compared using the log–
rank test. Multiple regression analysis was carried out using
the Cox proportional hazards model after confirmation of
several statistically significant factors by single regression

and odds ratios with 95% confidence intervals were calcu-
lated. Statistical analysis was carried out using JMP version
8.0 software (SAS Institute, Cary, NC, USA). A P-value
<0.05 was considered statistically significant for all tests.

RESULTS

Clinical characteristics

OF THE STUDY group, almost all patients were older
adults (76.5 ± 12.5 years), including 83% aged >65

years. Twelve patients (17%) were under 65 years of age.
Table 1 shows the baseline clinical characteristics and
comorbidities in the two patient groups. There was no sig-
nificant difference between the two groups in the prevalence
of underlying cardiac diseases. Underlying cardiac disease
that had been precisely diagnosed was observed in only a few
patients in the super-elderly group. Chronic atrial fibrillation
showed a high overall prevalence (43.1%). There was no
significant difference between the two groups in terms of
renal function, B-type natriuretic peptide level, LVEF, or
HFREF rate.

Table 2 shows patient data on admission and in-hospital
treatments. Hospital stay periods were similar between the
two groups. Intensive care was less common in the super-
elderly group (P = 0.0520). In-hospital mortality was com-
parable between the two groups. There was no significant
difference in non-fatal events, including stroke (Table 3).

Outcomes
Kaplan–Meier estimates of the survival rate after discharge
are shown in Figure 1. The 1-year mortality rate was 46.1%
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Fig. 1. Kaplan–Meier estimates of overall survival after dis-
charge in super-elderly (aged >85 years; n = 20) and younger
(aged ≤85 years; n = 48) heart failure patients.
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in the super-elderly group and 13.4% in the younger group.
The super-elderly group had significantly higher mortality
rates than the younger group (log–rank test, P = 0.0018).
Figure 2 shows the cardiovascular event-free survival rates.
The rate of cardiovascular event-free survival at 1 year was
15.0% in the super-elderly group and 55.7% in the younger
group. The super-elderly group had a significantly lower
event-free survival rate than the younger group (log–rank
test, P = 0.0032).

Forty-eight patients in the younger group and 20 in the
super-elderly group survived up to hospital discharge.
Table 4 shows their clinical outcome after discharge. Two
patients died of fatal stroke in the super-elderly group. In
both groups, the main cause of death was heart failure.
Readmission for recurrence of heart failure was the most
frequent event. The incidence of readmission for recurrence

Table 1. Heart failure patient characteristics and comorbidities (n = 72)

Younger group,
age ≤85 years

Super-elderly group,
age >85 years

P-value

n = 51 n = 21

Male, n (%) 30 (58.8) 8 (38.0) NS
Underlying cardiac disease, n (%)

Chronic ischemic, n (%) 16 (31.4) 7 (33.3) NS
Acute coronary syndrome, n (%) 2 (3.9) 1 (4.8) NS
Hypertensive, n (%) 3 (5.9) 0 (0) NS
Aortic valve stenosis, n (%) 4 (7.8) 2 (9.5) NS
Other valvular, n (%) 3 (5.9) 3 (14.3) NS
Cardiomyopathic, n (%) 6 (11.8) 0 (0) NS
Myocarditis, n (%) 2 (3.9) 0 (0) NS
Others, n (%) 4 (7.8) 2 (9.5) NS

Atrial fibrillation
Paroxysmal, n (%) 2 (3.9) 2 (9.5) NS
Chronic, n (%) 22 (43.1) 9 (42.9) NS

Implanted cardiac pacemaker/defibrillator, n (%) 3 (5.9) 2 (9.5) NS
Peripheral arterial disease, n (%) 3 (5.9) 0 (0) NS
Lung disease, n (%) 5 (9.8) 2 (9.5) NS
Serum creatinine, mg/dL

Median 1.1 0.9 NS
Interquartile range 0.8–1.3 0.8–1.4

Blood urea nitrogen, mg/dL 28.8 ± 18.0 32.6 ± 18.1 NS
Estimated glomerular filtration rate, mL/min 49.7 ± 21.6 48.0 ± 19.6 NS

>60, n (%) 16 (31.4) 5 (23.8) NS
30–60, n (%) 25 (49.0) 13 (61.9) NS
<30, n (%) 10 (19.6) 3 (14.3) NS

B-type natriuretic peptide, pg/mL
Median 556 521 NS
Interquartile range 349–1268 372–1410

Left ventricular ejection fraction, % 50.4 ± 15.6 53.2 ± 16.6 NS
HFREF (EF < 50%), n (%) 23 (45.1) 7 (33.3) NS
HFPEF (EF > 51%), n (%) 28 (54.9) 14 (66.7) NS

EF, ejection fraction; HFREF, heart failure with reduced ejection fraction; HFPEF, heart failure with preserved ejection fraction; NS, not
significant.
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Fig. 2. Kaplan–Meier estimates of cardiovascular event-free sur-
vival after discharge in super-elderly (aged >85 years; n = 20) and
younger (aged ≤85 years; n = 48) heart failure patients.
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of heart failure was 55.0% in the super-elderly group and
25.0% in the younger group.

In a multivariate analysis of various factors that may have
affected mortality, age and coronary artery disease were
found to be independent predictors of total death (Table 5).
Only age was found to be an independent predictor of car-
diovascular events (Table 6).

Table 2. Data on admission and in-hospital treatment in patients admitted for heart failure (HF) (n = 72)

Younger group,
age ≤85 years

Super-elderly group,
age >85 years

P-value

n = 51 n = 21

Type of HF
Acute HF (first attack), n (%) 36 (70.6) 11 (52.4) NS
Worsening of chronic HF, n (%) 15 (29.4) 10 (47.6) NS

Admission by ambulance, n (%) 11 (21.6) 4 (19.0) NS
Hospital stay, days

Median 23.5 22.0 NS
Interquartile range 12.3–34.8 18.0–41.8

Intensive treatment, n (%) 14 (27.5) 1 (4.8) 0.0520
Respirator/BiPAP, n (%) 2 (3.9) 1 (4.8) NS
Cardiovascular surgery, n (%) 3 (5.9) 0 (0) NS
Pacemaker implantation, n (%) 3 (5.9) 0 (0) NS
IABP, n (%) 1 (2.0) 0 (0) NS
PCI/EVT, n (%) 5 (9.8) 0 (0) NS

BiPAP, bilevel positive airway pressure ventilation; EVT, endovascular treatment; IABP, intra-aortic balloon pumping; NS, not significant; PCI,
percutaneous coronary intervention.

Table 3. In-hospital outcome for patients admitted with
heart failure (n = 72)

Younger
group, age
≤85 years

Super-elderly
group,
>85 years

P-
value

n = 51 n = 21

In-hospital death, n (%) 3 (5.9) 1 (4.8) NS
Cause of death

Heart failure, n (%) 2 (3.9) 1 (4.8) NS
GI bleeding, n (%) 1 (2.0) 0 (0) NS

Non-fatal event
Stroke, n (%) 3 (5.9) 0 (0) NS
GI bleeding, n (%) 1 (2.0) 1 (4.8) NS
Pneumonia, n (%) 4 (7.8) 1 (4.8) NS

GI, gastrointestinal; NS, not significant.

Table 4. Clinical outcome after discharge in patients admit-
ted with heart failure (n = 68)

Younger
group, age
≤85 years

Super-elderly
group, age
>85 years)

n = 48 n = 20

Total death, n (%) 7 (14.6) 8 (40.0)
Cause of death

Sudden cardiac death, n 0 0
Acute myocardial infarction, n 0 0
Heart failure, n 4 5
Renal failure, n 1 1
Stroke, n 0 2
Malignant disease, n 1 0
Unknown, n 1 0

Non-fatal event
Cardiovascular event

Readmission for heart failure, n (%) 12 (25.0) 11 (55.0)
Cardiac surgery, n (%) 1 (2.0) 0 (0)
Vascular surgery, n (%) 0 (0) 0 (0)
PCI, n (%) 3 (6.3) 0 (0)
Stroke, n (%) 0 (0) 1 (5.0)

Non-cardiovascular event
GI bleeding, n (%) 1 (2.0) 0 (0)
Pneumonia, n (%) 1 (2.0) 0 (0)

GI, gastrointestinal; PCI, percutaneous coronary intervention.
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DISCUSSION

THE PRESENT INVESTIGATION aimed to clarify the
clinical characteristics and outcomes of super-elderly

patients with heart failure in our hospital. We found that
the studied population had a high prevalence of chronic
atrial fibrillation. However, there was no difference in
underlying diseases, including atrial fibrillation, between
the super-elderly and younger groups. In-hospital mortality
and the occurrence of major complications were compa-
rable between the two groups, as was the length of hospital
stay. Invasive treatment was carried out more frequently
in the younger group. The super-elderly group had a

poorer prognosis and higher readmission rate after
discharge.

The prevalence of atrial fibrillation increases with age.
The Framingham study reported that the prevalence rate
rises markedly in people aged >70 years.11 The prevalence of
atrial fibrillation in those aged >80 years is 5% in Japan.12 In
the ATTEND study, a major clinical observational study of
heart failure during hospitalization in Japan, the mean age of
the study population was 73.0 ± 13.8 years, and the preva-
lence of atrial fibrillation was 36.0%.13 In a large study from
Europe (EuroHeart Failure Survey), the mean age was 71.7
years, and the prevalence of atrial fibrillation was 38.6%.6

The mean age of patients in our study was 76.5 ± 12.5 years,
which is higher than the mean ages reported in the
abovementioned studies. Thus, the prevalence of atrial fibril-
lation (43.1%) in our study was relatively high. In the present
study, the prevalence of chronic atrial fibrillation in the
super-elderly group was similar to that in the younger group.
Even in those aged >85 years, the prevalence of chronic
atrial fibrillation was not sharply increased. Recent major
trials on the management of atrial fibrillation have not shown
any differences between rate and rhythm control therapies in
the rates of mortality and cardiovascular events, including
stroke.14,15 However, considering the high prevalence of
chronic atrial fibrillation in this study, chronic atrial fibrilla-
tion may have contributed to the onset and exacerbation of
heart failure in these elderly patients.

The number of underlying diseases and their severity has
been thought to increase with age. However, the present
study revealed no significant difference between the younger
group and super-elderly group in terms of background char-
acteristics, including underlying diseases. We deemed under-

Table 5. Predictors of total death after discharge in patients admitted with heart failure (n = 68)

Univariate analysis Multivariate analysis

Hazard ratio (95%CI) P-value Hazard ratio (95%CI) P-value

Age 1.084 (1.031–1.494) 0.0007 1.089 (1.032–1.155) 0.0009
Male sex 0.914 (0.366–2.315) 0.8459 n.a.
Coronary artery disease 3.061 (1.233–7.949) 0.0162 2.934 (1.175–7.678) 0.0214
Atrial fibrillation 1.024 (0.396–2.534) 0.9597 n.a.
Left ventricular ejection fraction 1.000 (0.973–1.028) 0.9992 n.a.
B-type natriuretic peptide 0.428 (0.999–1.000) 0.6666 n.a.
Estimated GFR 0.987 (0.966–1.009) 0.2430 n.a.
Peripheral arterial disease 3.290 (0.511–12.076) 0.1765 n.a.
Lung disease 4.387 (0.974–14.573) 0.0535 n.a.

CI, confidence interval; GFR, glomerular filtration rate; n.a., not applicable.

Table 6. Predictors of cardiovascular events after discharge
in patients admitted with heart failure (n = 68)

Univariate analysis

Hazard ratio (95%CI) P-value

Age 1.048 (1.015–1.088) 0.0026
Male sex 0.771 (0.402–1.481) 0.4304
Coronary artery disease 1.717 (0.881–3.283) 0.1102
Atrial fibrillation 0.986 (0.506–1.885) 0.9664
Left ventricular ejection fraction 0.973 (0.979–1.021) 0.9700
B-type natriuretic peptide 1.036 (1.000–1.000) 0.9739
Estimated GFR 0.996 (0.980–1.012) 0.6129
Peripheral arterial disease 0.418 (0.023–1.940) 0.3213
Lung disease 1.892 (0.561–4.804) 0.2698

CI, confidence interval; GFR, glomerular filtration rate.
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lying cardiac disease to be present in only a few super-
elderly patients (Table 1). We believe that super-elderly
patients may have not been examined by deterministic and
invasive techniques such as myocardial biopsy or coronary
angiography. Furthermore, some patients may have previ-
ously refused detailed examinations and hospitalization.
There may also have been some cases in which past medical
histories and examination results are unknown due to
repeated doctor and hospital changes. The results of this
study do not imply that super-elderly patients have fewer
underlying diseases. Clarifying the details of past medical
histories and underlying diseases in super-elderly patients is
difficult. In the present study, patient information was mainly
obtained from medical records retrospectively, which may
have further complicated this issue. This is one of the sig-
nificant limitations of this study.

The incidences of in-hospital complications and mortality
are thought to increase with increasing age. However, these
parameters were comparable between the two groups in this
study. Thus, even if a patient with heart failure is super-
elderly, in-hospital medical treatment should be properly
carried out. Furthermore, we should focus on care after
discharge, because super-elderly heart failure patients have a
poor prognosis.

Even though cardiac disease and other underlying dis-
eases should be adequately treated, the decline in physical
activity and the progression of dementia in elderly patients
must be focused upon. Kawai et al. reported that social
support is not sufficient in super-elderly patients with heart
failure in Japan.16 Lack of social support may be one of the
causes of readmission for recurrence of heart failure.
In-home management of patients with heart failure, and the
precise evaluation of the precipitating factor and its avoid-
ance are important. The main precipitating factors related to
daily life are excessive effort and over-intake of water or salt.
In super-elderly patients, aspiration pneumonia due to swal-
lowing difficulties may be a cause of heart failure exacerba-
tion, and general weakness due to appetite loss may also be
related to exacerbation. A decline in physical and cognitive
functions leads to failure in oral medicine management.
Moreover, patients may not be able to regularly visit the
hospital. Aggressive interventions, such as more frequent
home visits, may be necessary and it is important to account
for individual patient circumstances. The early detection of
heart failure symptoms and support of hospital visits and
treatment would be very beneficial to the elderly. Daily living
assistance and counseling for the prevention of depression
may also be required. In addition, it may be necessary to
consider a cardiac rehabilitation program that can serve the
majority of super-elderly patients. In the near future, heart
failure-certified nurses will play an active role in the man-

agement of super-elderly patients with heart failure in Japa-
nese clinical practice. Furthermore, the “palliative care”
proposed in the Guidelines for Treatment of Acute Heart
Failure (JCS 2011)17 needs to be actively discussed.

This study has several limitations. First, the number of
patients analyzed is too small to draw a definitive conclusion,
and this was an observational study from a single institution.
Moreover, >80% of the study population was aged ≥65
years, therefore, the study did not include a sufficient
number of relatively young patients with heart failure.
Firmer conclusions could be drawn from analyses of data
obtained from population-based multicenter prospective reg-
istries. Second, the diagnostic criteria for heart failure were
not precisely determined, and admission for treatment was
decided by the attending physician alone. Finally, asymp-
tomatic events were probably not reflected in the results.

In this study, we investigated the characteristics of super-
elderly patients with heart failure. It was difficult to clarify
the details of the background characteristics of super-elderly
patients. In-hospital treatment was similar between super-
elderly and younger patients. Mortality and cardiovascular
event rates after discharge were high in the super-elderly
group. Age was found to be an independent predictor. Ensur-
ing adequate medical and social support after discharge may
be one of the effective measures for improving the prognosis.
Further studies are needed to achieve more appropriate man-
agement of these patients.
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