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Key summary points
Aim We analyzed the predictors of prognosis in very old HF patients managed in a Heart Failure Unit after an acute 
decompensation.
Findings In a very old cohort of patients (mean age 89 years), those living alone and with an EVEREST score > 4 had a poor 
prognosis with a steeper descendent Kaplan–Meier curve during 1-year follow-up.
Message Residual congestion and social isolation as living alone identify those patients with high risk of 1-year death.

Abstract
Purpose Consensus exits about the clinical benefits of an early referral to multidisciplinary Heart Failure Unit-HFU for old 
frail patients with HF. Nevertheless, few data are present regarding the prognosis and the predictors of outcome in oldest–old 
patients managed in this clinical setting. The aim of present study is to identify predictors of 1-year all-cause mortality in 
very old patients enrolled in our multidisciplinary HFU after an episode of acute decompensated HF.
Methods This study is a retro-prospective, single-center cohort analysis of patients managed in our multidisciplinary HFU. 
Inclusion criterion was diagnosis of HF according to ESC guidelines and age ≥ 85 years, while no exclusion criteria were 
pre-defined. Baseline clinical and comprehensive geriatric evaluations were recorded during the first visit and follow-up 
visits were repeated according to our standardized timetable protocol. Primary end-point was 1-year all-cause mortality.
Results We enrolled 75 patients aged 89.2 ± 2.8 years; 39 (52.0%) were females. During 1-year follow-up, seventeen patients 
(22.7%) died. Residual congestion with higher level (> 4) of EVEREST score (HR 1.24: 95% CI 1.04–1.47) and living alone 
(HR 3.34: 95% CI 1.16–9.64) resulted the two independent predictors of 1-year all-cause mortality at the multivariate Cox 
regression model. Finally, patients living alone and with an EVEREST score > 4 experienced a worse prognosis as clearly 
described by a steeper descendent Kaplan–Meier curve.
Conclusion In a very old population of patients after an acute decompensated HF, residual congestion and social isolation 
as living alone identify those with high risk of 1-year death.
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Introduction

Heart failure [HF] is one of the main public health problems 
worldwide, affecting around 38 million people [1], including 
15 million in Europe [2]. In the last decades, we registered 
a significant increase in HF prevalence and incidence, due 
to the contemporary association between growing in aging 
population and significant improve of survival after an acute 
cardiovascular syndrome [3]. HF epidemiology is deeply 
changing over time, moving toward a higher prevalence of 
HF with preserved than reduced ejection fraction [4], affect-
ing more often comorbid frail older patients [5]. In patients 
admitted for HF, in-hospital mortality is very high, ranging 
from 5 to 15% or more, and among patients who survive 
to discharge, a further 10–15% will die within 6–12 weeks 
[6]; in the OPTIMIZE-HF Study [7], the 60- to 90-day 
post-discharge mortality rate was 8.6%. Predictors of early 
post-discharge mortality included age, serum creatinine, 
reactive airway disease, liver disease, lower systolic blood 
pressure, lower serum sodium, lower weight, and depression 
[7]. Nevertheless, other clinical variables, such as frailty 
[8] or self-care ability [9], both strictly related to geriatric 
domains, seem to influence negatively the outcome in very 
old patients. In addition, an early re-hospitalization after 
acute decompensated HF is frequent and strongly marks 
the prognosis [10]. Therefore, the first 15–30 days after dis-
charge commonly defined as transition phase [11] represent 
a high event risk period, during which, all efforts should be 
put to maintain the clinical stability obtained during hospital 
stay and to tailor the best long-term HF program of care for 
each patient [12]. In this view, current ESC guidelines for 
the management of patients with HF recommend a clinical 
evaluation within 7–15 days from hospital discharge and 
a long-term health program [13]. Real-world data suggest 
that a relevant number of patients are discharged too early 
after acute decompensated HF with residual systemic and 
pulmonary congestion and without referral to a post-acute 
program of care [14]. Based on these clinical evidences, 
different modalities of post-discharge continuum care pro-
grams have shown to improve short- and long-term prog-
nosis in HF patients [15]. Although conflicting data are 
present [16], general consensus exists about the beneficial 
effect of post-discharge referral to a Heart Failure Unit-HFU 
particularly for those patients with a complex vulnerable 
profile or frailty, when the organization of local health care 
system provides this option [16]. In very old adults, sporadic 
research evidences are concentrated in acute setting after an 
episode of worsening HF and data show the prognostic value 
of geriatric domains such as functional capacity as reported 
in RICA study [17]; this study demonstrated the independ-
ent predictive power of Barthel index in 273 nonagenarians 
during 90-day follow-up period [17]. Conversely, few data 

are focused on predictors of long-term prognosis in very old 
outpatients managed in HFU.

Thus, the aim of this study is to identify predictors of 
all-cause mortality at 1 year in a very old cohort of patients 
enrolled in our multidisciplinary Heart Failure Unit [HFU] 
after acute decompensated chronic HF.

Methods

The present study is a retro-prospective, single-center cohort 
analysis of very old HF patients enrolled from December 
2016 to December 2018, and managed in our multidiscipli-
nary HFU at Careggi University Hospital, Florence, Italy. 
Patients aged 85 years or more, referred to our HFU soon 
after acute decompensated HF composed our study cohort. 
Inclusion criteria were age equal or more than 85 years, con-
firmed diagnosis heart failure according to ESC guidelines 
criteria and a recent episode of acute decompensation with 
need to visit in Emergency Department and/or an hospitali-
zation in Internal, Geriatric or Cardiology wards for signs 
or symptoms of acute HF [16]. Written informed consent 
release was collected by all patients and no exclusion criteria 
were pre-defined. Institutional Review Board approval was 
obtained [IRB approval: # CEAVC 14826, date 16.04.19].

Baseline clinical evaluation was carried out by cardi-
ologists and geriatricians during the first on-site visit at 
our HFU. During this visit, age, weight, height, body mass 
index, medical history (including cardiovascular risk fac-
tors, and HF hospitalizations during the previous year), drug 
therapy, electrocardiogram, echocardiographic parameters, 
and laboratory data were recorded, together with informa-
tion regarding educational level and social network. The 
renal function was evaluated with creatinine and estimated 
Glomerular Filtration Rate (e-GFR) calculated with Chronic 
Kidney Disease Epidemiology Collaboration [18] and was 
coded as severe when its value was < 30 ml/min/1.73m2. 
Anemia was considered for hemoglobin < 12 g/dl in women 
and < 13 g/dl in men. During clinical evaluation, we assessed 
the presence of signs and symptoms of heart failure includ-
ing New York Heart Association – NYHA – class, and signs 
of volume overload, such as jugular vein distension [JVD], 
hepatomegaly, ascites, peripheral edema and pulmonary con-
gestion. Orthopnea, JVD and pedal edema were measured on 
a standardized 4-point scale ranging from 0 to 3 to calculate 
the composite congestion score of the EVEREST (Efficacy 
of Vasopressin Antagonism in Heart Failure Outcome Study 
with Tolvaptan) trial [19]. The EVEREST score has been 
validated in a cohort of patients hospitalized for acute HF and 
it has been demonstrated to be able to capture the changes in 
congestion during hospitalization and to be associated with 
a markedly increased risk of hospitalization for heart failure 
and all-cause mortality [19]. We calculated this score during 
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the first visit after discharge. All patients underwent a multi-
dimensional comprehensive geriatric assessment performed 
by geriatricians, skilled nurses and physiotherapists at the 
entry visits with the aim of exploring the main emotional and 
physical function domains. Functional status was measured 
with BADL (Basic Activities of Daily Living) [20] and IADL 
(Instrumental Activities of Daily Living) [21]. Physical per-
formance was measured with Short Physical Performance 
Battery (SPPB) [22] and screening for cognitive decline was 
evaluated with the mini-mental state examination (MMSE) 
[23]. Depressive symptoms were evaluated with 15-item 
Geriatric Depression Scale (GDS) [24].

All patients were evaluated by our HFU skilled nurse 
team regarding their level of disease awareness, self-man-
agement, and drug therapy adherence.

Based on first visit clinical results, a tailored follow-up 
program was planned assigning a color risk flag to each 
patient according to clinical severity to define the timing 
of the following visit; a follow-up visit after 30 ± 15 days, 
3 ± 1 months and 6 ± 2 months was planned for patients 
coded as red, yellow and green respectively. The criteria for 
each flag risk profile have been detailed elsewhere and they 
were then used too for planning a tele-monitoring follow-up 
during COVID-19 first pandemic phase in Italy [25].

Statistical analysis

Statistical analysis was performed using  SPSS® version 
26.0 (SPSS, Inc., Chicago, IL, USA). Continuous variables 
are expressed as means (± SD) and categorical variables as 
percentages, those variables without normal distribution as 
median (25th–75th inter-quartiles). Descriptive analyses 
were conducted. The associations between variables and the 
end point were tested using Student’s t test for independ-
ent samples, chi-square test and Wilcoxon–Mann–Whitney 
test when appropriate. To identify independent predictors, 
variables with a significant association with the end point 
in bivariate analyses were entered into multivariable Cox 
regression model, with backward deletion (p out > 0.1) of 
redundant variables. Visual survival curves are represented 
with Kaplan–Meier analysis. Protection from type I error 
was set at an α level of 0.05.

Results

Study population characteristics

We enrolled 75 participants with a mean age 89.2 ± 2.8 years; 
39 (52.0%) were females. Clinical, instrumental and bio-
humoral characteristics are reported in Table 1. Analyzing 
geriatric domains in our cohort of patients, we observed 
that 20% lived alone, cognitive performance measured with 

MMSE was 25.2 ± 5.0, BADL lost items were 1.6 ± 1.8 
and IADL lost items were 3.7 ± 2.7, depressive symptoms 
measured with 15-item GDS was 5.3 ± 3.4; global physi-
cal performance at SPPB test was 6.3 ± 3.1. Our cohort was 
characterized by pharmacological complexity with a daily 
mean number of drugs of 8.7 ± 3.2.

Outcomes

Comparing HF hospitalization rates in the previous year 
with those of the year following the entry to our HFU, we 
observed a significant drop in hospital admissions: if 82.7% 
had at least one hospitalization for HF in the year previous 
of entry in our HFU program; this percentage declined to 
30.6%; and this trend was observed also for those with 2 
or more HF hospitalization, which declined from 38.7% to 
26.1% (p < 0.001). Seventeen patients (22.7%) died during 
the 1-year follow-up (mean follow-up period 315 days). The 
trend in percentage and absolute all-cause mortality at 3, 6 
and 12 months are reported in Fig. 1.

Pharmacological treatment

Analyzing Guidelines Directed Medical Treatments 
(GDMTs), we observed that 51 patients (68.0%) were in 
treatment with RAAS inhibitors (Ace/ARB), 60 (80%) with 
beta-blockers, 36 (48%) with mineralocorticoid antagonist, 
2 patients (2.7%) with sacubitril/valsartan; both of them with 
starting dose; and none of them was treated with an SGLT2i, 
71 (94.7%) patients received loop diuretics, none of them 
were in diuretic combination therapy.

Predictors of outcome

In Table 2, we report the clinical and bio-humoral differ-
ences between alive and dead patients at 1-year follow-up 
[univariate analysis]; patients who died during follow-up 
presented more often residual congestion as described by 
an EVEREST score > 4, elevated pulmonary artery pres-
sure, different distribution of EF-based HF phenotype 
and lived more often alone. The result of multivariate 
Cox regression model is shown in Table 3; a higher level 
of EVEREST score and the status of living alone were 
found to be the two independent predictors of 1-year all-
cause mortality in our HF population. In Fig. 2, the sur-
vival curves of study cohort are depicted, according to the 
EVEREST score for congestion severity (0–4 vs > 4) and 
the level of family support (living alone vs living with at 
least one family member).
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Discussion

In this study, we report a faithful picture of everyday real 
world of octogenarians affected by HF: high rate of female 
gender, elevated prevalence of HFpEF phenotype, combined 
HF etiology, high burden of polypharmacy and presence of 
disability.

The main result of our study may be summarized as fol-
lows: in a cohort of octogenarians affected by HF, clinical 
relevant residual congestion after a recent episode of acute 
decompensated HF with contemporary presence of relative 
poor familial network [e.g., living alone] depicts an HF pop-
ulation with a high risk of mortality during 1-year follow-up.

We demonstrated in our octogenarians continuously 
managed in multidisciplinary HFU, that persistent con-
gestion influences the long-term prognosis independently 
from ejection fraction phenotype, and HF etiology. Even 
recently, clinical data demonstrate that residual congestion 
at discharge rather than the timing of decongestion predicted 
a worse prognosis in patients with acute HF [26] and incom-
plete decongestion at discharge is one of the main causes of 
early re-hospitalization during 30-day follow-up after acute 
decompensated HF [27]. Thus, an accurate evaluation of 
sign of congestion is mandatory during the transition phase 
and different scores of congestion are elaborated for patients 
with HF and tested in different clinical settings [28] with 
the aim to intercept residual congestion; among these, one 
of most frequently used is the EVEREST score [13]. State-
ments invite clinicians to reach complete decongestion and 
euvolemic state before discharge patients admitted in hos-
pital for acute HF and strongly recommend to organize a 
tailored continuum care program to avoid an early hospital 
reentry during the transition phase [29].

In addition, recent findings [30] underline how the fear of 
producing a renal hypoperfusion and consequent worsening 
renal function related to marked decongestion appears unjus-
tified. In fact, marked decongestion when associated with an 
increase in hematocrit level is predictive of better prognosis 
in a patient with acute decompensated HF, independently 
from transient decrease in glomerular filtration rate.

In patients affected by cardiovascular disease, poor social 
relationship, unmarried status and living alone have already 
demonstrated to influence negatively clinical outcomes. In 
large FINAMI myocardial infarction register, single living 
and/or being unmarried showed to increase the risk of poor 
prognosis both in men and women after acute coronary syn-
drome, regardless of age [31] and interestingly, soon after 

Table 1  Clinical characteristics of study population

HF heart failure, HFrEF HF with reduced ejection fraction, HFmrEF 
HF with mid-range ejection fraction, HFpEF HF with preserved ejec-
tion fraction, COPD chronic obstructive pulmonary disease, NYHA 
New York Heart Association, LVEF left ventricular ejection fraction, 
TAPSE tricuspid annular plane systolic excursion, e-GFR estimated 
glomerular filtration rate according to CKD-EPI formula, ADHF 
acute decompensated HF, SPPB short physical performance battery, 
PAPs systolic pulmonary artery pressure, BADL basic activities of 
daily living, IADL instrumental activities of daily living, GDS geriat-
ric depression scale, MMSE mini-mental state examination
a Median (25th–75th percentiles)
b Median (min–max)

(n = 75)

Mean age (years) 89.2 ± 2.8
Female gender 39 (52.0)
Diabetes 17 (22.7)
Hypertension 70 (93.0)
History of coronary artery disease 28 (37.3)
Atrial fibrillation 50 (66.7)
Severe renal failure (e-GFR < 30 cc/min) 34 (45.3)
COPD 21 (28.0)
HF phenotype
 HFrEF
 HFmrEF
 HFpEF

24 (32.0)
18 (24.0)
33 (44.0)

NYHA
 I
 II
 III
 IV

4 (5.3)
26 (34.7)
42 (56.0)
3 (4.0)

Aortic stenosis (moderate/severe) 17 (22.6)
Mitral regurgitation (moderate/severe) 52 (69.4)
Tricuspidal regurgitation (moderate/severe) 46 (61.4)
EVEREST score 5.1 ± 2.7
LVEF (%) 46.1 ± 12.1
TAPSE (mm) 18.2 ± 3.5
PAPs (mmhg) 41.2 ± 16.2
Hemoglobin (gr/dl) 12.1 ± 1.6
Sodium (meq/l) 139.1 ± 3.4
Potassium (meq/l) 4.2 ± 0.6
Creatinine (mg/dl) 1.3 ± 0.4
NT-proBNP (pg/ml)a 3905.0 

(2054.8–
9900.0)

BADL (lost)b 1 (0–6)
IADL (lost)b 3 (0–8)
GDS (score) 5.3 ± 3.4
MMSE (score) 25.2 ± 5.0
SPPB (score) 6.3 ± 3.1
Living alone 15 (20.0)
Drug therapies (n) 8.7 ± 3.2
Hospit. for ADHF previous year ≥ 1 62 (82.7)
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ACS, incident events were higher in unmarried respect mar-
ried subjects.

In the field of HF, data from Sudden Cardiac Death in 
Heart Failure Trial [SCD-HeFT] [32] demonstrated that 
24-month all-cause mortality was 8% among patients with 
high social support and without depression or anxiety, 16% 
for socially isolated patients with anxiety or depression, and 
20% for socially isolated patients with anxiety and depres-
sion. In this study, the presence of social isolation increased 
the independent risk of all-cause death as showed by a 
HR = 1.75 [32]. Similarly for the 90-day hospitalization rate, 
social isolation was one of the strongest predictors among 
148 very-old patients with HF [80 ± 8 years] [31]; HF re-
hospitalization occurred within 90 days for 25 patients, and Fig. 1  Trend at 3, 6 and 12 months of absolute and rate of all-cause 

mortality in study population

Table 2  Bivariate predictors of 
the primary end point (1-year 
all-cause mortality)

a Median (25th–75th percentiles)
Abbreviations as in Table 1

Clinical characteristics Alive (n = 58) Died (n = 17) p value

Mean age (years) 90.0 ± 2.7 89.9 ± 3.0 0.242
Female gender 53.4 47.1 0.643
Diabetes 24.1 17.5 0.574
Hypertension 91.4 100.0 0.210
History of coronary artery disease 34.5 47.1 0.346
Atrial fibrillation
Severe renal failure (e-GFR < 30 cc/min) 43.1 52.9 0.649
COPD
HF phenotype
 HFrEF
 HFmrEF
 HFpEF

36.2
15.5
48.3

17.9
52.9
29.4

0.006

NYHA
 I
 II
 III
 IV

5.2
37.9
53.4
3.4

5.9
23.5
64.7
5.9

0.731

EVEREST score 4.7 ± 2.5 6.6 ± 3.0 0.011
LVEF (%) 46.5 ± 12.6 44.7 ± 10.9 0.581
TAPSE (mm) 18.6 ± 3.5 16.8 ± 3.5 0.073
PAPs (mmhg) 38.4 ± 15.5 51.0 ± 15.1 0.005
Hemoglobin (g/dl) 11.9 ± 1.4 11.6 ± 1.6 0.407
Sodium (g/dl) 139.4 ± 3.2 137.8 ± 3.9 0.079
Potassium (g/dl) 4.2 ± 0.5 4.3 ± 0.8 0.723
Creatinine (g/dl) 1.3 ± 0.4 1.3 ± 0.5 0.801
NT-proBNP (pg/ml)a 3218 (1926.6–10,369.5) 6236.0 (4608.5–8861.0) 0.133
BADL (lost) 1.5 ± 1.6 2.1 ± 2.2 0.290
IADL (lost) 3.6 ± 2.7 3.6 ± 3.1 0.937
GDS (score) 5.5 ± 3.3 4.3 ± 3.7 0.322
MMSE (score) 25.3 ± 4.7 24.6 ± 6.2 0.692
SPPB (score) 6.1 ± 3.1 7.5 ± 3.1 0.322
Living alone 15.5 37.5 0.051
Drug therapies (n) 9.0 ± 3.4 7.6 ± 2.1 0.105
Hospit. for ADHF previous year ≥ 1 82.4 82.8 0.969
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the rate was significantly higher in the social isolation group 
[p = 0.036] with a LASSO coefficient in the Cox regression 
model set to 0.58 [33]. The negative effect of social isolation 
on outcomes in HF patients seems to be more pronounced 
in men than in women; in a cohort of 581 patients, during 
3-year follow-up, Takabayashi et al. [34] reported a clear 
gender difference regarding the risk of re-hospitalization 
after discharge from acute HF episode with a HR = 2.02 for 
male, but not for women patients living alone. Obviously, 
living alone can exacerbate and aggravate a pre-existing 
state of disability, which, as reported by the RICA study 
[17], has been already demonstrated to be an independent 
predictor of prognosis in very old patient with chronic HF.

Independently from real level of social and family interac-
tions, also patient’s perceived social isolation is associated 
with an increased risk of death and healthcare use. Data 
from study conducted in Southeast Minnesota [35] showed 
that patients who reported high-perceived social isolation 

had > 3.5 times increased risk of death and, compared to 
patients who self-reported low-perceived social isolation, 
patients reporting moderate-perceived social isolation had a 
16% increased risk of outpatient visits, whereas those report-
ing high-perceived social isolation had a 26% increased risk.

We can speculate about pathophysiological mechanisms, 
underlining the increased risk of mortality/morbidity asso-
ciated with living alone. Undoubtedly, social isolation is 
associated with loneliness and depressive symptoms and 
interconnected psychosocial mechanisms could explain the 
negative influence on recommended drug therapy adherence 
[36] particularly evident in older patients affected by chronic 
diseases [37].

Experimental data demonstrated how social isolation 
directly or mediated by depressive symptoms is able to pro-
duce an autonomic imbalance characterized by exaggerated 
sympathetic up-regulation and reduced parasympathetic 
tone [38], both alterations particularly detrimental in HF 
patients [39]. In addition, trait sensitivity to social isolation 
enhances pro-inflammatory responses in plasma, as well as 
up-regulation of genes related to inflammation, including 
TNF-α and IL-6 ones; both cytokines demonstrated to mark 
negatively overall prognosis in HF [40].

Study limitations

The main limitations of the study are the relative small num-
ber of very old participants even if their elevated mean age 
and features well represent the real-world clinical practice in 
the field of HF; the study has all limits of an observational 
cohort protocol and the small number of events limited our 

Table 3  Multivariable prediction of 1-year all-cause mortality (Cox 
regression model with backward deletion of redundant variables)

Abbreviations as in Table 1

HR (95% CI) p value

Age – 0.878
Gender – 0.257
EVEREST score > 4 1.24 (1.04–1.47) 0.014
Living alone 3.34 (1.16–9.64) 0.026
HF type – 0.460
PAPs – 0.224

Fig. 2  Kaplan–Meier curves in the four groups according to EVEREST score and living alone
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analysis to all-cause mortality without the possibility to ana-
lyze those related to cardiovascular reasons.

In conclusion, in our very old study population affected 
by chronic HF, the contemporary presence of high level 
of residual congestion with social isolation such as living 
alone identifies subject with elevated risk of death at 1-year 
follow-up after recent HF hospitalization.

In our opinion for an optimal continuum health care man-
agement of older patients with HF, these evidences reinforce 
the need for transitional care programs, aimed to intercept 
residual pulmonary or systemic congestion soon after hospi-
tal discharge and encourage an implementation of geriatric 
domain evaluations and consequent interventions to reduce 
the negative effect of poor social network relationships or 
social isolation associated with living alone. These data sug-
gest that in very old patients with chronic heart failure, a 
multidisciplinary approach that comprises not only clini-
cal evaluations, but also social, functional, cognitive and 
emotional aspects, may allow a better risk stratification by 
capturing more accurately all prognostic predictors.
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