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Abstract

Aims Unmet needs exist in the diagnosis and treatment of heart failure (HF) in the elderly population. Our aim was to an-
alyse and compare data of diagnostics and management of very elderly patients (aged ≥85 years) compared with younger pa-
tients (aged 18–84 years) with HF in Sweden.
Methods Incidence of ≥2 HF diagnosis (ICD-10) was identified from primary/secondary care in Uppsala and Västerbotten
during 2010–2015 via electronic medical records linked to data from national health registers. Analyses investigated the diag-
nosis, treatment patterns, hospitalizations and outpatient visits, and mortality.
Results Of 8702 patients, 27.7% were ≥85 years old, women (60.2%); most patients (80.7%) had unknown left ventricular
ejection fraction; key co-morbidities comprised anaemia, dementia, and cerebrovascular disease. More very elderly patients
received cardiovascular disease (CVD)-related management after diagnosis in primary care (13.6% vs. 6.5%; P < 0.0001),
but fewer patients underwent echocardiography (19.3% vs. 42.9%; P < 0.0001). Within 1 year of diagnosis, very elderly pa-
tients were less likely to be hospitalized (all-cause admissions per patient: 1.9 vs. 2.3; P < 0.0001; CVD-related admissions
per patient: 1.8 vs. 2.1; P = 0.0004) or prescribed an angiotensin-converting enzyme inhibitor/angiotensin receptor blocker
(ACEI/ARB) plus a β-blocker (45.2% vs. 56.9%; P < 0.0001) or an ACEI/ARB plus a β-blocker plus a mineralocorticoid receptor
antagonist (15.4% vs. 31.7%; P < 0.0001). One-year mortality was high in patients ≥85 years old, 30.5% (CI: 28.3-32.7%) out of
1797 patients.
Conclusions Despite the large number of very elderly patients with newly diagnosed HF in Sweden, poor diagnostic work-up
and subsequent treatment highlight the inequality of care in this vulnerable population.
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Introduction

It is widely recognized that heart failure (HF) primarily affects
the elderly population.1–3 The elderly HF population is gener-
ally considered to include individuals aged 70–80 years,4,5

with very elderly patients being aged ≥85 years.6,7 In devel-
oped countries, HF is estimated to affect 1–2% of the adult
population, increasing to more than 10% in individuals aged

70 years and older.8,9 This situation is set to worsen in the fu-
ture owing to our ageing society4,6; until 2011, the number of
patients with HF aged 80 years and older has almost
doubled.2

Patients with HF have myriads of co-morbidities, many of
which complicate the process of HF diagnosis, including
ischaemic heart disease (IHD), hypertension, and chronic
obstructive pulmonary disease.3,10 Because of the ageing pro-
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cess, elderly people are particularly prone to depression,10

cognitive impairment,11 and frailty12 and are less likely than
younger individuals to tolerate HF medications,13 partly ow-
ing to age-related physiological changes that influence drug
pharmacokinetics and pharmacodynamics.14

The median survival of patients with HF aged 85 years or
greater is approximately 20 months compared with
50 months for those younger than 85 years.6 Findings from
our research in Sweden support a significantly increased risk
of all-cause and cardiovascular disease (CVD)-related mortal-
ity at 1 year after HF diagnosis with increasing age.15 Despite
the poor prognosis and complexities inherent to the elderly
HF population, these patients are mostly referred to primary
care physicians (PCPs) or geriatricians rather than
cardiologists.3,16,17 Additionally, because very elderly people
have a greater predisposition to HF with preserved ejection
fraction (HFpEF) and are under-represented in randomized
clinical trials of HF treatments, current guidelines for HF man-
agement are less relevant to this population.3,8,18 Therefore,
there is limited guidance on how best to manage HF in these
vulnerable patients.

Challenges associated with the diagnosis of HF in elderly
patients together with a limited understanding of how best
to treat these individuals result in key unmet needs in HF.
We therefore aimed to analyse and compare data of the
characteristics, management, and outcomes of very elderly
patients with HF (85 years and older) with those of patients
aged 18–84 years included in a large retrospective study in
Sweden.15

Methods

Study design and patients

Study design and timelines, enrolled patients, and study var-
iables have been published previously.15 Briefly, this was a
retrospective, non-interventional cohort study that used lon-
gitudinal, patient-level data of individuals with HF in Sweden.
Data were collected from electronic medical records (EMRs)
from five hospitals and 83 primary care centres, as well as
from local echocardiography (echo) registries, in the counties
of Uppsala and Västerbotten. EMR data, which were linked
via unique identifiers issued by the National Board of Health
and Welfare to data from national health registers, including
the National Patient Register (NPR), the National Dispensed
Drug Register (NDR), and the Cause of Death Register, were
anonymized before the linked database was released to the
research group. Ethical approval from the regional Ethical Re-
view Board in Uppsala, Sweden (2015-045), was obtained be-
fore data extraction.

Patients aged ≥18 years with at least two documented
HF diagnoses, based on the International Classification of

Diseases, Tenth Revision (ICD-10) diagnostic codes of I50
(inclusive of all granular codes), I42.0, I42.6, I42.7, I42.9,
I11.0, I13.0, or I13.2 as primary or secondary diagnoses, dur-
ing the analysis period from January 2010 to March 2015
were eligible for inclusion in the analysis. The HF phenotype
[HFpEF, defined as a left ventricular ejection fraction (LVEF)
of at least 50%, and HF with reduced ejection fraction
(HFrEF), defined as a LVEF of less than 50%] was determined
based on data from local echo registries. The rationale for
this cut-off is based on data constraints; LVEF is recorded
categorically in the echo registers, with the categories used
differing between the county councils such that 50% was
the only option that allowed for a common threshold. Ethical
approval for the study was granted by the regional Ethical
Review Board in Uppsala, Sweden (2015-045), and was
performed in accordance with the Declaration of Helsinki.
No informed consent was required for this retrospective,
anonymized study.

Study timelines

Patient data were obtained from EMRs based on an observed
HF diagnosis during 1994–2015 for Uppsala County and
1992–2015 for Västerbotten County. The analysis period
was 1 January 2010–31 March 2015, with a ‘look-back’ period
in the EMR data from the date of the first data available until
31 December 2009; for NPR data, the look-back period
spanned from 1 January 1997 to 31 December 2009. Patients
in whom a diagnosis of HF was made during the look-back pe-
riod comprised the prevalent HF population, whereas pa-
tients in whom a first diagnosis was made during the analysis
period made up the incident HF population. The index date
was defined as the date of the first HF diagnosis during the
analysis period, and follow-up was defined as the period be-
tween the index date and study completion, the date of data
availability for patients who moved to another region, or the
date of death, whichever came first.

Variables analysed and statistical analyses

Data were sourced from EMRs using the Pygargus Custom-
ized eXtraction Program (CXP 3.0). Except for mortality inves-
tigations, analyses were conducted for patients classified as
having incident HF and were stratified according to age group
[18–84 years (younger) and 85 years and older (very elderly)]
and HF phenotype (HFrEF, HFpEF, and unknown LVEF). For
categorical outcomes, the chi-square test was performed,
and for a comparison of means, a t-test was conducted (un-
less stated otherwise). All confidence intervals (CIs) were cal-
culated at the 95% level. SAS, Version 9.3 or higher, was used
for statistical analysis and data management.
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Descriptive statistics were used to assess patient demo-
graphics, clinical characteristics, and laboratory measures.
Co-morbidities, based on data from primary (EMR) and sec-
ondary (EMR and NPR) care and stratified according to HF
phenotype, were summarized per a pre-defined list of
ICD-10 codes. Co-morbidity data were collected from both
the primary and secondary diagnoses in all healthcare visits
(including primary care, outpatient visits, and inpatient visits)
that occurred 0–5 years before the date of the first HF diag-
nosis. The Charlson co-morbidity index (CCI; ranging from 0
to >10, where higher scores signify greater co-morbidity)
was also calculated using information from 0 to 5 years be-
fore the index date. All-cause mortality was modelled by
Cox proportional hazards regression with comparison groups
stratified by age group (reference group: 18–54 years), Simi-
larly, CVD-related mortality was modelled by Fine and Gray
model, which accounts for competing risks from other causes
of death. Diagnostic work-up of patients according to the set-
ting in which they were receiving CVD-related care during the
first year after their HF diagnosis was stratified by age group,
as were diagnostic tests [i.e. N-terminal pro-B-type natri-
uretic peptide (NT-proBNP) testing and echo] performed dur-
ing the 6 months before and after the first HF diagnosis. Local
echo registries did not include private practices in Uppsala
County or the smallest hospital in Västerbotten County.

Combination treatment patterns were based on data for
prescribed and pharmacy-dispensed medication as available
in the NDR (no hospital-administered treatments were in-
cluded in the analyses) and were examined 1 year before
and after the first HF diagnosis. A patient was considered
to be prescribed combination therapy if at any time during
a 30-day period they were prescribed a pre-specified combi-
nation of therapies [i.e. an angiotensin-converting enzyme
inhibitor (ACEI) or an angiotensin receptor blocker (ARB)
plus a β-blocker (BB) or an ACEI/ARB plus a BB plus a min-
eralocorticoid receptor antagonist (MRA)]. For each HF drug
class (ACEI, ARB, BB, and MRA), the proportion of patients
who were prescribed a median maintenance dose [defined
as the amount of drug dispensed (mg)/duration of dispensa-
tion (days)] of at least 50% or 100% of the European Society
of Cardiology (ESC) 2012-recommended target dose for indi-
vidual treatments within the class for HFrEF8 was stratified
by HF phenotype and the two age groups. Analysis of
dosing patterns was based on data for prescribed and
pharmacy-dispensed medications as available in the NDR.

The mean number of hospitalizations and outpatient visits
and the mean number of hospital days (excluding patients
with zero hospitalizations) for all-cause, CVD-related, and
HF-related events were assessed at 1 and 3 years after the
first HF diagnosis. Additionally, all-cause and CVD-related
mortality in the prevalent HF population, stratified by age
group, was examined in the calendar year 2014, with addi-
tional analyses investigating the most common causes of
death.

Results

Baseline demographics and clinical characteristics

Overall, 33 120 patients with newly diagnosed HF were iden-
tified from the Uppsala County and Västerbotten County
EMRs, of whom 8702 (8.3%) had at least two HF diagnoses
during the analysis period and no HF diagnoses during the
look-back period. In the incident HF population, 2409 pa-
tients (27.7%) were aged 85 years and older (‘very elderly pa-
tients’), and 6293 (72.3%) were aged 18–84 years (‘younger
patients’) (Table 1). Very elderly patients were more likely
to be women, and body mass index (BMI) was generally
lower vs. younger patients (Table 1). The HF phenotype was
known in 3167 patients (36.4%) overall [1120 (35.4%) of
these patients had HFpEF, and 2047 (64.6%) had HFrEF]. In
total, LVEF was unknown in 5535 patients (63.6%); for very
elderly patients, it was 1943/2409 (80.7%) (Table 1).

Mean NT-proBNP levels at baseline were higher in very el-
derly patients than in younger patients, and for NT-proBNP
levels above 3000 pg/mL, the percentages were 40.9% and

Table 1 Baseline demographic and clinical characteristics in
patients with a diagnosis of HF from the counties of Uppsala and
Västerbotten, stratified by age group

Characteristic
Age 18–84 years

(N = 6293)
Age ≥85 years
(N = 2409)

Sex, n (%)
Male 3736 (59.4) 959 (39.8)
Female 2557 (40.6) 1450 (60.2)

Body mass indexa (kg/m2), n (%)
Underweight (<18.5) 108 (1.7) 73 (3.0)
Normal (18.5–24.9) 1116 (17.7) 590 (24.5)
Overweight (25.0–29.9) 1208 (19.2) 372 (15.4)
Obese (≥30.0) 817 (13.0) 111 (4.6)

HF phenotype, n (%)
HFrEF 1799 (28.6) 248 (10.3)
HFpEF 902 (14.3) 218 (9.0)
Unknown LVEF 3592 (57.1) 1943 (80.7)

CCI 0–5 years before
diagnosisb, mean (SD)

1.9 (2.3) 1.6 (2.0)

Common co-morbidities 0–5 years before diagnosisc, n (%)
Hypertension 3240 (51.5) 1261 (52.3)
Atrial fibrillation 1852 (29.4) 757 (31.4)
IHD (angina or MI) 1386 (22.0) 487 (20.2)
Diabetes 1302 (20.7) 314 (13.0)
Cancer 885 (14.1) 395 (16.4)
Dyslipidaemia 1011 (16.1) 140 (5.8)
Anaemia 704 (11.2) 369 (15.3)
Cerebrovascular disease 697 (11.1) 346 (14.4)
Dementia 270 (4.3) 253 (10.5)

CCI, Charlson co-morbidity index; HF, heart failure; HFpEF, heart
failure with preserved ejection fraction; HFrEF, heart failure with re-
duced ejection fraction; IHD, ischaemic heart disease; LVEF, left
ventricular ejection fraction; MI, myocardial infarction; SD, stan-
dard deviation.
aBody mass index data missing for 3044 patients aged 18–84 years
and 1263 patients aged ≥85 years.

bIncludes patients with a CCI of 0 (i.e. no co-morbidities).
cCo-morbidities occurring in ≥10% of patients in either group are
included.
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32.8%, respectively. Conversely, estimated glomerular filtra-
tion rate, haemoglobin concentration, and ferritin levels were
higher in the younger patient group (Table S1). Mean CCIs
were unexpectedly lower, in very elderly compared with
younger patients, 1.6 and 1.9, respectively (Table 1). Patients
with the highest mean CCI (2.1) were younger patients with
an unknown LVEF.

Irrespective of age, the most common underlying CVDs
were hypertension, atrial fibrillation, and IHD (Table 1). Co-
morbidities that occurred more frequently in very elderly pa-
tients than in younger patients included anaemia, dementia,
and cerebrovascular disease (Table 1), as well as stroke
(9.7% vs. 7.0%, respectively), hypotension (3.1% vs. 1.9%),
and Alzheimer’s disease (3.8% vs. 1.5%). Although depression
was less common in very elderly patients than in younger pa-
tients (2.8% vs. 3.8%), the use of anti-depressants in the first
year before HF diagnosis was more common among very el-
derly patients (16.9% vs. 13.4%).

Diagnostic work-up

In the year following the first HF diagnosis, more very el-
derly patients than younger patients were receiving
CVD-related care in primary care alone, as inpatients alone,
and in primary care plus inpatient settings (Figure 1). Signif-
icantly fewer very elderly patients underwent echo at diag-
nosis (19.3% vs. 42.9%; P < 0.0001). NT-proBNP tests were
performed in most patients regardless of age, although the

proportion of very elderly patients who underwent this test
was significantly lower than that of younger patients (82.0%
vs. 84.0%; P = 0.0243). The proportion of patients undergo-
ing both echo and NT-proBNP testing was also significantly
lower for very elderly (18.3% vs. 38.5%; P < 0.0001).

Treatment patterns

In the first year following the first HF diagnosis, significantly
fewer very elderly patients were prescribed HF treatment
combinations as recommended by the ESC for HFrEF [ACEI/
ARB plus BB (45.2% vs 56.9%; P < 0.0001) or ACEI/ARB plus
BB plus MRA (15.4% vs 31.7%; P < 0.0001)].

Hospitalizations

The mean numbers of all-cause and CVD-related hospitaliza-
tions and outpatient visits per patient were significantly
lower in the first year after the first HF diagnosis for very el-
derly patients (Table 2). A significantly lower number of HF-
related outpatient visits were also observed between the
age groups at this time point (P < 0.0001); however, this
was not true for HF-related hospitalizations. At 3 years after
the first HF diagnosis, the mean numbers of all-cause, CVD-re-
lated, and HF-related hospitalizations and outpatient visits
per patient and year were lower than those observed in the
first year after HF diagnosis (Table 2). Statistically significant
differences in the number of events at 3 years between age
groups were observed for all events except for HF-related
hospitalizations (Table 2). In the first year after the first HF di-
agnosis, the mean numbers of hospitalization days (excluding
patients with no hospitalizations) for very elderly patients
and younger patients were 20.9 and 21.7 days (P = 0.0017)
for all-cause events, 20.4 and 20.7 days (P = 0.0004) for
CVD-related events, and 18.6 and 17.1 days (P < 0.0001)
for HF-related events, respectively. The number of hospital
days for all patients declined at 3 years after HF diagnosis,
and the differences between the two age groups were no
longer statistically significant (Table 2).

Mortality

Mortality was high in patients ≥85 years old. One-year mor-
tality was 30.5% (CI: 28.3–32.7%) out of 1797 patients as
compared with 5.8% (CI: 3.5–8.1%) among those 18–54 years,
9.6% (CI: 7.3–11.8%) among 55–64 years, 10.7% (CI: 9.1–
12.3%) among 65–74 years, and 16.6% (CI: 15.0–18.1%)
among 75–84 years. Hazard ratio (HR) was 4.58 (2.98–7.04)
for patients ≥85 years old compared with reference patients
(18–54 years). For patients 55–64, 65–74, and 75–84 years, cor-
responding HRs were 1.33 (CI: 0.81–2.18), 1.49 (CI: 0.95–2.34),
and 2.46 (CI: 1.60–3.79), respectively.15

Figure 1 Settings of cardiovascular disease-related care received in the
first year after the first diagnosis of heart failure in patients aged 18–
84 years and ≥85 years. Values in parentheses are data of patients aged
<85 years. Total number of patients: 18–84 years, N = 4184; ≥85 years,
N = 1602. Statistically significant differences between the two age groups
for each care setting were observed (P < 0.0001 for all care settings ex-
cept primary care plus outpatient care).
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One-year CVD mortality was 16.8% (15.1–18.6%) com-
pared with 1.8% (CI: 0.8–3.5%) among those 18–54 years,
3.4% (CI: 2.2–5.0%) among 55–64 years, 4.1% (CI: 3.1–5.2%)
among 65–74 years, and 6.9% (CI: 5.9–8.0%) among 75–
84 years. With age category 18–54 as referent, corresponding
HRs for 55–64, 65–74, 75–84, and ≥85 years were 1.69 (CI:
0.71–4.02), 1.84 (CI: 0.82–4.10), 3.35 (CI: 1.55–7.25), and
8.86 (CI:4.12–19.04), respectively.15

Discussion

Our main findings were that very elderly patients, who com-
prised more than one-quarter of the individuals newly diag-
nosed with HF, were more likely to be women and had in-
creased NT-proBNP levels. Most important was that LVEF
was left unknown in 80% as only 20% of very elderly pa-
tients underwent echo around the time of their first HF diag-
nosis. This is of concern because it indicates a severe short-
fall by healthcare providers of a correct diagnosis of HF in
those patients. Of great concern, it potentially raises the
question of whether these patients actually had HF because
echo is required for making a diagnosis and aiding in
decision-making regarding appropriate therapy.8 Conse-
quently, the lack of echo presents a challenge to both pa-
tients and healthcare providers. This, together with our find-
ing that significantly more very elderly than younger

patients received CVD-related care in the primary setting,
suggests an inequality in the management of these patients.
In fact, the examination of hospitalization data in the first
year after HF diagnosis showed that very elderly patients
had a significantly lower number of all-cause and
CVD-related hospitalizations and outpatient visits compared
with younger patients.

Our results support observations from other studies show-
ing that elderly patients received less specialist cardiology
care and were not diagnosed and treated in accordance with
recommendations from the latest HF guidelines at that
time.3,16,17,19 For example, in a U.K. study of 938 patients
with newly diagnosed HF (738 patients aged <80 years and
200 patients aged ≥80 years), 46.5% of the elderly patients
were referred to a specialist and/or hospitalized within
1 month of the first diagnosis compared with 55.9–70.4% of
those aged 40–79 years.17 Similarly, the EuroHeart Failure
Survey II found that echo was performed less often in elderly
patients than in younger patients with HF.4 Awareness of
HF diagnosis and adherence to treatment guidelines differ
significantly between cardiologists and PCPs, with the latter
group being less likely to use diagnostic tests such as echo.3,20

Indeed, in a cross-sectional study conducted in the
Netherlands, patients receiving HF care from a PCP were
older, less likely to have echo and less often prescribed HF
therapies than those receiving care from a cardiologist.21 This
study also demonstrated that more than one-third of patients
classified by PCPs as having HF either did not have HF or had

Table 2 All-cause, CVD-related, and HF-related hospitalizations at 1 and 3 years following the first HF diagnosis, stratified by age group

Hospitalizations

1 year after first HF diagnosis 3 years after first HF diagnosis

Age 18–84 years
(N = 4184)

Age ≥85 years
(N = 1602) P value

Age 18–84 years
(N = 1345)

Age ≥85 years
(N = 370) P value

All-cause
No. of hospitalizations,

mean (SD)
2.3 (2.4) 1.9 (1.8) <0.0001 1.1 (1.9) 1.0 (1.4) NS

No. of hospital daysa,b,
mean (SD)

21.7 (28.2) 20.9 (20.6) 0.0017 17.1 (20.2) 15.5 (14.9) NS

No. of outpatient visits,
mean (SD)

3.9 (5.8) 1.7 (2.4) <0.0001 3.0 (5.8) 1.3 (2.0) <0.0001

CVD related
No. of hospitalizations,

mean (SD)
2.1 (2.3) 1.8 (1.7) 0.0004 1.0 (1.7) 0.9 (1.3) NS

No. of hospital daysa,c,
mean (SD)

20.7 (26.7) 20.4 (20.0) 0.0004 16.9 (19.3) 15.3 (14.5) NS

No. of outpatient visits,
mean (SD)

1.6 (3.9) 0.4 (0.8) <0.0001 1.1 (4.8) 0.2 (0.6) <0.0001

HF related
No. of hospitalizations,

mean (SD)
1.5 (1.7) 1.5 (1.5) NS 0.5 (1.2) 0.6 (1.1) 0.0002

No. of hospital daysa,d,
mean (SD)

17.1 (22.4) 18.6 (18.9) <0.0001 15.7 (18.0) 15.0 (14.1) NS

No. of outpatient visits,
mean (SD)

0.8 (1.2) 0.2 (0.5) <0.0001 0.3 (0.8) 0.1 (0.3) <0.0001

CVD, cardiovascular disease; HF, heart failure; NS, not significant; SD, standard deviation.
aExcludes patients with zero hospitalizations, for 1 and 3 years after the first HF diagnosis.
b18–84 years (N = 3302 and N = 587), ≥85 years (N = 1265 and N = 190).
c18–84 years (N = 3238 and N = 543), ≥85 years (N = 1248 and N = 178).
d18–84 years (N = 2919 and N = 334), ≥85 years (N = 1159 and N = 135).
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an uncertain diagnosis.21 Our study showed that echo was
conducted in approximately 50% fewer patients with a first
diagnosis in primary care vs. secondary care.15

Even when elderly patients are hospitalized with acute HF,
they are less likely than younger patients to be evaluated by a
cardiologist and receive HF management counselling or
follow-up after discharge.3 This disparity in HF care can have
detrimental effects on patient outcomes. In the Understand-
ing National Variation and Effects of Interventions at different
Levels of Care for Heart Failure (UNVEIL-CHF) study, which re-
stricted analysis to data from patients with HFrEF, referral to
a cardiologist for follow-up after discharge from the hospital
occurred more often in patients aged 60–80 years or younger
than in those older than 80 years.16 Moreover, this study
demonstrated that referral to a cardiologist after discharge
was associated with reduced mortality at 30 days [odds ratio
(OR), 0.66; 95% CI, 0.61–0.72; P < 0.001] and at 1 year (OR,
0.74; 95% CI, 0.70–0.78; P < 0.001) compared with that with-
out a cardiologist follow-up.16 Additionally, in a Canadian
study of 7634 patients newly hospitalized for HF, those
treated by generalists (internists or family doctors) alone
had a higher risk of mortality at 30 days (OR, 1.50; 95% CI,
1.18–1.91) and 1 year (OR, 1.29; 95% CI, 1.10–1.50), as well
as a higher risk of a 1-year composite outcome of death
and hospital readmission, compared with those treated by
cardiologists.22 This study also found that patients who re-
ceived specialist cardiology care were more likely to undergo
diagnostic procedures such as echo and had higher rates of
evidence-based pharmacological therapy use such as BBs
than those treated by generalists alone.22

As expected in our study, all-cause mortality in very elderly
patients was significantly greater than in younger patients in
the prevalent population. Our findings were similar to the
28% overall mortality observed at 1 year after discharge in
patients older than 80 years in the EuroHeart Failure Survey
II (vs. 18.5% for patients <80 years old).4 In that study, age
was a strong independent predictor of 1-year mortality in
very elderly patients surviving after discharge (adjusted haz-
ard ratio, 1.51; 95% CI, 1.24–1.84), as were co-morbidities (di-
abetes and renal dysfunction).4 Similarly, in the Danish
pooled analysis, the hazard ratio (95% CI) for mortality during
long-term follow-up in patients aged 85 years and older vs.
those aged <85 years was 1.71 (1.52–1.92).6 Although the
setting of HF diagnosis and follow-up care can impact patient
outcomes, a combination of co-morbidities, social factors,
and treatment patterns may influence mortality in very el-
derly patients.

Despite evidence demonstrating improved outcomes in
patients with HF when physicians prescribe therapies accord-
ing to HF guideline recommendations,23–25 most eligible pa-
tients in our Swedish HF population did not seem to receive
drug regimens as recommended by the ESC. There may be
many patient-specific and physician-specific reasons for
under-prescription of recommended HF medications in very

elderly patients. These reasons include unclear diagnosis of
HF, poor tolerability, multiple co-morbidities, polypharmacy,
physician inertia (not up-titrate medications for fear of ad-
verse events), and possibly because of a break in the contin-
uum of care as patients move from one care setting to an-
other. In addition, our findings of co-morbidities assessed by
Charlson index was somewhat unexpected and might be a
consequence of some survival paradox but probably more
of a registration bias and/or insufficient diagnostics. In elderly
patients treated in primary care or at nursing homes, the fo-
cus may rather be on symptom relief rather than diagnostics
procedures. For example, depression was less common in the
very elderly although they had more of antidepressant treat-
ment. Additionally, little treatment guidance is available that
is specific to very elderly patients with HF not only because
they are seldom included in randomized clinical trials but also
because treatment guidelines are based on studies in youn-
ger patients with HFrEF.3,8,26

Limitations of this study have been discussed in detail
previously.15,27 In short, the retrospective design of the
present study is accompanied with challenges of identifying
a cohort with a confirmed and validated diagnosis of HF,
accounting for missing values for LVEF due to the absence
of echo. Two diagnoses to define HF were expected to in-
crease specificity, which might have excluded of more recent
or milder cases of HF. The low number of echoes might par-
tially be due to more than 6 months waiting times for echo
validation. The total number of echoes in each patient was
thus probably higher, but an echo within 6 months seemed
most relevant for the actual diagnosis of HF.

Recording and registration bias might explain the differ-
ence in findings regarding depression at baseline (less fre-
quently reported in very elderly), as the use of antidepres-
sants was greater in the very elderly group. This might be
due to the fact that psychotropic agents often were dis-
pensed by default in elderly patients.

Nevertheless, this, to the best of our knowledge, is one of
very few such studies to focus on a ‘very elderly’ HF popula-
tion in a real-world setting, with previous elderly HF clinical
studies tending to focus on patients aged 70–80 years and
older.1,4,5,7,18

Conclusions

Very elderly individuals comprise a substantial proportion of
the HF population in Sweden; in our cohort, they repre-
sented more than a quarter of all patients. Although these
patients were older and sicker than their younger counter-
parts, being burdened with an array of co-morbidities, it is
apparent from our results that very elderly patients do not
undergo adequate tests for HF diagnostic work-up, which
may result in inappropriate treatment. Indeed, available
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guidance in the elderly is limited, and optimal therapy in
this population is unclear. As such, further studies are ur-
gently needed to gain a better understanding of how best
to manage these very elderly patients and improve their
overall quality of life.
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