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Current Medical and Social Issues for Hospitalized
Heart Failure Patients in Japan and Factors for
Improving Their Outcomes

— Insights From the REAL-HF Registry —

Toshiro Kitagawa, MD, PhD; Takayuki Hidaka, MD, PhD; Makiko Naka;
Susumu Nakayama; Kanako Yuge; Mitsuaki Isobe, MD, PhD;
Yasuki Kihara, MD, PhD for the REAL-HF Investigators

Background: We investigated the current medical and social conditions and outcomes of heart failure (HF) patients in Hiroshima
Prefecture, a local district in Japan.

Methods and Results: From March 2017 to February 2018 we enrolled all adult patients with hospitalized HF in 8 regional core
hospitals that provided an interprofessional team approach for HF patients. We collected patients’ clinical characteristics and information
regarding living circumstances, cognitive function, quality of life, and interprofessional team approach. For patients discharged home,
we followed up the primary endpoint (all-cause death and all-cause unscheduled readmission), conditions of outpatient cardiac
rehabilitation, and home nursing-care services over a 1-year period after discharge. Of the registered patients (n=1,218), 39.2% were
super-elderly (=85 years old); more than half of these patients had preserved ejection fraction (>50%). In the follow-up cohort (n=632),
140 patients (22.2%) were readmitted with HF exacerbation as the primary endpoint, and almost half (n=295, 46.7%) experienced
any primary endpoint. The multivariate analysis adjusted for medical and social factors showed that completion of outpatient cardiac
rehabilitation (5-month program) remained a strong negative predictor of the primary endpoint (hazard ratio: 0.15; 95% confidence
interval: 0.05-0.48; P=0.0013).

Conclusions: Our cohort study highlighted the super-aging of current HF patients in Japan. Cardiac rehabilitation through continuous
team approach appears to be associated with favorable overall outcomes in this population.
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eart failure (HF) is an important public health
H problem, because chronic HF is refractory, impairs
patents’ quality of life (QOL), and has a poor
prognosis. Moreover, considerable medical resources are
consumed in caring for patients with HF because of
repeated hospital admissions and discharges. Given the
“heart failure pandemic”,! the management of patients with
chronic HF has become a worldwide issue from both the
clinical and social perspective.
In Japan, some large-scale studies targeting patients with
HF have been conducted, including the Japanese Cardiac
Registry of Heart Failure in Cardiology (JCARE-CARD),?

the Chronic Heart Failure Analysis and Registry in the
Tohoku District (CHART) study,? the Heart Institute of
Japan-Department of Cardiology (HIJC),* and the acute
decompensated heart failure syndromes (ATTEND) regis-
try.56 These studies have provided information regarding
the clinical characteristics of patients with HF, such as HF
causes, history, clinical data, treatment status, and clinical
factors that affect patient outcomes (e.g., anemia and atrial
fibrillation).”® A recent multicenter cohort of Japanese
patients with HF (the Kitakawachi Clinical Background
and Outcome of Heart Failure [KICKOFF] Registry)
described patients’ social backgrounds, including life style,
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Table 1. Patients’ Data at Hospital Discharge

Variable n=1,218
Treatment status
Medication
Catecholamine (during hospitalization) 207 (17.0)
B-blocker 810 (66.5)
ACEIl or ARB 627 (51.5)
Thiazide diuretic 82 (6.7)
Loop diuretic 1,028 (84.4)
Aldosterone antagonist 510 (41.9)
Tolvaptan 279 (22.9)
Antidiabetic drug 233 (19.1)
Device
ASV 62 (5.1)
Pacemaker 110 (9.0)
ICD 25 (2.1)
CRT 35 (2.9)
Cognitive function: MMSE score (n=789)* 2415
QOL: EQ5D score (n=780)* 0.74+0.23
Physical function: independent gait (possible) 859 (70.5)
Inpatient cardiac rehabilitation 1,025 (84.2)
Multidisciplinary approach
Description of clinical status 1,073 (88.1)
Antismoking education 115 (9.4)
Guidance for HF notebook 630 (51.7)
Self-monitoring education 596 (48.9)
Drug administration guidance 1,016 (83.4)
Nutritional guidance 839 (68.9)
Exercise guidance 922 (75.7)
Care environment adjustment 512 (42.0)
Outcome
Discharged home 904 (74.2)
Other hospital 252 (20.7)
Death 62 (5.1)

MMSE and EQ5D scores expressed as meanzstandard deviation;
other data expressed as number (proportion, %). #*Data acquired
during hospitalization. ACEI, angiotensin-converting enzyme
inhibitor; ARB, angiotensin Il receptor blocker; ASV, adaptive
servo-ventilation; CRT, cardiac resynchronization therapy; EQ5D,
EuroQol 5 dimensions; HF, heart failure; ICD, implantable cardiac
defibrillator; MMSE, Mini Mental State Examination; QOL, quality
of life.

family support, dietary and drug management, exercise
habits, and long-term care insurance.® Although previous
studies have focused on the real conditions of Japanese
patients with HF, substantial changes in Japanese society,
including a drastic increase in the older adult population
and increased survival rate in patients with acute disorders,
may affect current real conditions and outcomes for patients
with chronic HF in Japan. To successfully manage the
medical and social issues faced by patients with HF in
Japan, we need to understand their current real conditions
and outcomes.

A registry and follow-up study of the medical and social
conditions and outcomes of hospitalized heart failure
patients (REAL-HF) prospectively studied the medical and
social conditions of patients with hospitalized HF in the
Hiroshima area of Japan over 1 year from March 2017.10
Additionally, events after discharge home, including all-
cause death and all-cause unscheduled readmission, were

followed through 2019. The REAL-HF program initially
enrolled patients hospitalized in § institutions participating
in the Hiroshima Heart Health Promotion Project.

The present study aimed to provide an epidemiologic
database of current real conditions (both medical and
social) of patients with HF in Hiroshima Prefecture, a
typical local district in Japan. We also investigated factors
for improving patients’ outcomes based on the REAL-HF
database.

Methods

Study Patients

Details of the REAL-HF protocol have been described
previously.!® Briefly, all adult patients (aged =20 years)
hospitalized with symptomatic HF were enrolled. The
diagnosis of symptomatic HF was confirmed according
to the Framingham Study (congestive HF),!! or by the
presence of low-output syndrome (general fatigue, coldness
of limbs, cyanosis, digestive symptoms, and hepatic or renal
dysfunction assumed to be due to low cardiac output)
diagnosed by primary physicians. For each patient, baseline
data at admission included: (1) living circumstances before
admission; (2) past history of hospitalization for HF; (3)
underlying heart diseases as the etiology of HF; (4) ongoing
HF symptom severity; (5) comorbidities exacerbating HF;
and (6) clinical data for serum B-type natriuretic peptide
(BNP) or N-terminal pro-BNP (NT-proBNP), echocar-
diography, and chest X-ray. Additional data collected at
hospital discharge included: (1) treatment status (medica-
tion and treatment by device); (2) cognitive function status
(Mini Mental State Examination [MMSE]); (3) QOL
questionnaire (EuroQol 5 dimensions [EQ5D]) scores; (4)
physical activity (independent gait ability); and (5) presence
or absence of inpatient cardiac rehabilitation and interpro-
fessional team approach (based on our established note-
book for HF management) during hospitalization.

The REAL-HF enrolled 1,218 patients with hospitalized
HF from March 2017 to February 2018. Patients who were
discharged home and agreed to a follow-up observation
after discharge were included in the follow-up cohort.

Follow-up After Discharge Home

The status of patients in the follow-up cohort was surveyed
at 3 and 12 months after discharge home. Information
was obtained through face-to-face or telephone interviews
and included: (1) all-cause death, (2) all-cause unscheduled
readmission, (3) outpatient cardiac rehabilitation (intro-
duction and completion [S-month program that is allowed
under health insurance in Japan]), and (4) home nursing-
care services (presence or absence and level of certification
of public nursing-care need in Japanese nursing insurance
system).

Patients hospitalized for HF are reportedly at high risk
for all-cause rehospitalization.'? In this study, we defined
the primary endpoints as all-cause death and all-cause
unscheduled readmission due to cardiovascular or non-
cardiovascular diseases requiring treatment. Additionally,
we defined the conditions of outpatient cardiac rehabilita-
tion and home nursing-care services as secondary endpoints.
We did not examine how outpatient cardiac rehabilitation
and home nursing-care services were executed (e.g., content
or frequency).
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Statistical Analysis

Serum BNP and NT-pro-BNP levels are expressed as
median and interquartile range because they showed non-
parametric distributions. Other continuous values were
expressed as mean+standard deviation. Student’s t-tests or
Mann-Whitney U tests were used for comparison of
continuous variables between groups. Categorical variables
are reported as number (proportion, %) and compared
using Pearson’s chi-square tests. Event rates for the primary
endpoint were estimated with Kaplan-Meier curves and
compared with a log-rank test. A Cox proportional hazard
regression model was used to assess predictors of the
primary endpoint. Additionally, a propensity-matched
analysis was used to examine the effect of outpatient cardiac
rehabilitation on the primary endpoint. A multivariate
logistic regression model was used to calculate the propen-
sity score, and 2 cohorts were created based on the score
for the comparison. All analyses were performed using
JMP Pro 14.2.0 statistical software (SAS Institute Inc.,
NC, USA). A P-value of <0.05 was considered statistically
significant.

Ethical Consideration
The institutional review boards of Hiroshima University
and the other participating institutions approved this
prospective study. The protocol has been published in the
Japan UMIN Clinical Trials Registry (ID: UMIN000025651).
For all recruited patients with HF, baseline information
during the indexed hospitalization was collected based on
the extraction and review of medical records. As this was
performed anonymously, the need for patient consent was
waived. For patients included in the follow-up cohort,
information regarding the endpoint was collected after
obtaining written informed consent.

Results

Patients’ Data at Baseline and Hospital Discharge
The baseline characteristics of the entire cohort were
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Figure 2. Kaplan-Meier curves for the primary endpoint
(rehospitalization with heart failure (HF) exacerbation and any

primary event) in patients discharged home.

described in the previous report.!® Included patients
(n=1,218) were much older (79£13 years) compared with
patients enrolled in previous large HF cohorts in Japan.
The super-elderly (aged 285 years) comprised a considerable
portion of the cohort (n=477, 39.2%), and more than half
of these patients (53.1%) had preserved left ventricular
ejection fraction (EF 250%).

Table 1 shows patient data at hospital discharge. Most
patients received loop diuretic (84.4%), and f-blockers,
angiotensin-converting enzyme inhibitors or angiotensin
IT receptor blockers, and aldosterone antagonists were
moderately administered (41.9-66.5%). Treatments using
devices were given to a small proportion of patients (<10%).
During hospitalization, most patients (84.2%) underwent
inpatient cardiac rehabilitation. For each multidisciplinary
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approach, a description of clinical status by physicians and
drug administration guidance by pharmacists were available
for most patients (>80%), but other approaches varied in
frequency.

Of the entire cohort, 904 (74.2%) were discharged home,
252 (20.7%) were moved to another hospital, and 62 died
during hospitalization (mortality: 5.1%). Patients discharged
home (aged 77+13 years, 532 males) had higher MMSE
(2515 vs. 1947, P<0.0001) and EQS5SD (0.78+0.21 wvs.
0.54+0.27, P<0.0001) scores than those who were not dis-
charged home (Figure 1). Of the patients discharged home,
independent gait was possible for most patients (87.1%,
787/904), but this was observed less often in patients who
were moved to another hospital (28.6%, 72/252, P<0.0001).

Outcomes After Discharge Home

Of the patients discharged home, 641 (70.9%) who agreed
to a follow-up observation were included in the follow-up
cohort; 9 patients were excluded because of incomplete
information. The remaining 632 patients (aged 78%13
years, 363 males) were studied regarding the endpoint
(information acquisition rate: 98.6%).

Figure 2 shows the Kaplan-Meier curves for the primary
endpoint. Within 3 months, 91 patients (14.4%) were
rehospitalized with HF exacerbation as the primary end-
point, and 157 (24.8%; 7 deaths and 150 readmissions)
experienced any primary endpoint. During the 1-year
follow-up period, 140 patients (22.2%) were rehospitalized
with HF exacerbation as the primary endpoint, and almost
half (n=295, 46.7%; 15 deaths and 280 readmissions)
experienced any primary endpoint. Figure 3 summarizes the
primary diagnoses other than HF causing death or unsched-

uled readmission. For the secondary endpoints, outpatient
cardiac rehabilitation was introduced to 63 patients (10.0%),
of whom 33 (5.2%) completed the 5-month program. The
proportion of use of home nursing-care services was 33.2%
(210/632) at discharge home, but increased to 39.2%
(248/632) at 3 months after discharge.

Factors for Improving Outcomes

Table 2 shows patients’ medical and social characteristics
based on the presence or absence of the primary endpoint.
Compared with patients without the primary endpoint
(non-event group), patients experiencing the primary
endpoint (event group) were older (8012 vs. 76x14 years,
P<0.0001), and more frequently had a history of being
hospitalized for HF at study registration (P<0.0001). There
were no differences in underlying heart diseases and New
York Heart Association (NYHA) classes at admission
between these 2 groups. In terms of comorbidities exacer-
bating HF, chronic kidney disease was more frequent in
the event group than in the non-event group (45.4% vs.
32.6%, P=0.0010), but rates of other comorbidities were
similar. There were no differences in serum BNP or NT-
proBNP levels, but the event group had slightly higher EF
than the non-event group (48.2+15.8% vs. 45.5£16.4%,
P=0.047). However, the distribution of the EF classes
(EF <40%, EF 40-50%, EF >50%) in the 2 groups was
similar. Patients in the event group had lower MMSE
(24£5 vs. 26t4, P=0.001) and EQS5SD (0.75£0.21 vs.
0.8120.19, P=0.0002) scores than those in the non-event
group. Living circumstances were similar in the 2 groups.
Compared with the non-event group, the event group
showed lower introduction (7.1% vs. 12.5%, P=0.025) and
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Table 2. Patients’ Characteristics According to the Presence or Absence of the Primary Endpoint
Primary endpoint
P value
Presence (n=295) Absence (n=337)
Age (years) 80+12 76+14 <0.0001
Male (%) 163 (55.3) 200 (59.4) 0.30
History of hospitalization for HF <0.0001
1st time 164 (55.6) 248 (73.6)
2nd time 54 (18.3) 54 (16.0)
>3 times 77 (26.1) 35 (10.4)
Underlying heart disease*
Ischemic 82 (27.8) 84 (24.9) 0.41
Valvular 115 (39.0) 108 (32.1) 0.069
Hypertensive 89 (30.2) 94 (27.9) 0.53
Other 100 (33.9) 127 (37.7) 0.32
HF severity at admission 0.34
NYHA | 3(1.0) 10 (3.0)
NYHA II 50 (17.0) 59 (17.5)
NYHA Il 159 (53.9) 182 (54.0)
NYHA IV 83 (28.1) 86 (25.5)
Comorbidity
Hypertension 199 (67.5) 218 (64.7) 0.46
Diabetes mellitus 86 (29.2) 97 (28.8) 0.92
Dyslipidemia 69 (23.4) 86 (25.5) 0.53
Atrial fibrillation 140 (47.5) 138 (41.0) 0.10
CKD 134 (45.4) 0 (32.6) 0.001
Obesity (BMI >28) 19 (6.4) 2 (6.5) 0.96
Smoking 70 (23.7) (27 9) 0.23
COPD 26 (8.8) 24 (7.1) 0.43
Biomarker (pg/mL)t
BNP 581 (376-1,003) 529 (282-940) 0.090
(n=237) (n=284)
NT-proBNP 4,395 (1,509-6,643) 2,702 (1,398-5,729) 0.13
(n=51) (n=48)
EF (%)t 48.2+15.8 45.5+16.4 0.047
(n=265) (n=311)
HF class based on EFt 0.15
HFrEF (EF <40%) 79 (29.8) 116 (37.3)
HFmrEF (40%<EF<50%) 57 (21.5) 55 (17.7)
HFpEF (EF =50%) 129 (48.7) 140 (45.0)
MMSE scoret 24+5 26+4 0.001
(n=270) (n=307)
EQ5D scoret 0.75+0.21 0.81+0.19 0.0002
(n=271) (n=307)
Living circumstances 0.68
Alone 51 (17.3) 66 (19.6)
With family member 236 (80.0) 264 (78.3)
In a nursing home 8 (2.7) 7 (2.1)
Outpatient cardiac rehabilitation
Introduction 21 (7.1) 42 (12.5) 0.025
Completion 3(1.0) 30 (8.9) <0.0001
Use of home nursing-care services 143 (48.5) 105 (31.2) <0.0001
(at 3 months after discharge)

Biomarker levels expressed as the median value (interquartile range); other data expressed as mean+standard
deviation or number (proportion, %). *Some patients had =2 underlying heart diseases. tData acquired during
hospitalization. BMI, body mass index; BNP, B-type natriuretic peptide; CKD, chronic kidney disease; COPD, chronic
obstructive pulmonary disease; EF, ejection fraction; EQ5D, EuroQol 5 dimensions; HF, heart failure; HFpEF, heart
failure with preserved EF; MMSE, Mini Mental State Examination; NT-proBNP, N-terminal pro-B-type natriuretic
peptide; NYHA, New York Heart Association.
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Univariate

Table 3. Cox Proportional Analysis of Predictors of the Primary Endpoint

Multivariate (model 1) Multivariate (model 2)

Variable -
Hazard ratio

Age (per 1-year increase) 1.02 (1.01-1.03)

Sex (male) 0.90 (0.71-1.13) 0.35

Living circumstances (alone) 0.86 (0.63-1.16) 0.31

History of hospitalized HF (presence) 1.79 (1.43-2.26)

Underlying heart disease (ischemic) 1.11 (0.86-1.44) 0.41

Underlying heart disease (valvular) 1.27 (1.00-1.60)
(

Underlying heart disease 1.05 (0.82-1.35) 0.68
(hypertensive)

(completion)

P value
0.0001

<0.0001

0.048

Underlying heart disease (others) 0.88 (0.69-1.12) 0.32
NYHA (per 1-class increase) 1.12 (0.95-1.31) 0.17
Comorbidity (hypertension) 1.07 (0.84-1.37) 0.58
Comorbidity (diabetes mellitus) 1.02 (0.80-1.31) 0.86
Comorbidity (dyslipidemia) 0.90 (0.68-1.17) 0.42
Comorbidity (atrial fibrillation) 1.22 (0.97-1.53) 0.093
Comorbidity (CKD) 1.48 (1.18-1.86) 0.0008
Comorbidity (obesity [BMI >28]) 1.02 (0.64-1.62) 0.93
Comorbidity (smoking) 0.84 (0.64-1.10) 0.20
Comorbidity (COPD) 1.23 (0.82-1.84) 0.32
Use of home nursing-care services 1.63 (1.30-2.05)  <0.0001
(at 3-month after discharge)

Outpatient cardiac rehabilitation 0.63 (0.40-0.98) 0.039
(introduction)

Outpatient cardiac rehabilitation 0.14 (0.04-0.43) 0.0007

Hazard ratio P value
1.01 (0.99-1.02) 0.31

Hazard ratio P value
1.01 (0.99-1.02) 0.21

1.63 (1.274-2.08)  <0.0001 1.66 (1.30-2.12)  <0.0001

119 (0.88-1.61)  0.27 1.17 (0.86-1.58)  0.32

1.02(0.80-1.31)  0.85
1.22 (0.95-1.56)  0.11

1.03 (0.80-1.32)  0.84
1.21(0.95-1.54)  0.13

1.33(1.01-1.75)  0.040 1.33(1.02-1.75)  0.039
0.70 (0.44-1.11)  0.13 NA NA
NA NA 0.15(0.05-0.48)  0.0013

Data expressed as hazard ratio (95% confidence interval). Model 1: adjusted for introduction of outpatient cardiac rehabilitation and other
variables. Model 2: adjusted for completion of outpatient cardiac rehabilitation and other variables. Abbreviations as in Table 2.

completion rates (1.0% vs. 8.9%, P<0.0001) of outpatient
cardiac rehabilitation, and a higher proportion of use of
home nursing-care services (48.5% vs. 31.2%, P<0.0001).

To assess predictors of the primary endpoint, we per-
formed a Cox proportion analysis adjusted for age, sex,
living circumstances (alone or not), history of hospitaliza-
tion for HF at registration, underlying heart diseases,
NYHA class at admission, comorbidities exacerbating HF,
use of home nursing-care services, and introduction or
completion of outpatient cardiac rehabilitation (5-month
program). This information was acquired for all followed
patients. The presence of history of hospitalization for HF
(hazard ratio: 1.66; 95% confidence interval [CI]: 1.30-2.12;
P<0.0001) and presence of use of home nursing-care services
(hazard ratio: 1.33; 95% CI: 1.02-1.75; P=0.039) remained
a positive predictor of the primary endpoint. However,
completion of outpatient cardiac rehabilitation remained
a strong negative predictor of the primary endpoint (hazard
ratio: 0.15; 95% CI: 0.05-0.48; P=0.0013), whereas the
introduction of outpatient cardiac rehabilitation did not
(Table 3).

Effect of Qutpatient Cardiac Rehabilitation on Qutcomes

We further examined the effect of outpatient cardiac
rehabilitation on the primary endpoint using propensity-
matched analysis. Propensity scores estimating the proba-
bility of introduction or completion of outpatient cardiac
rehabilitation were calculated for the patients. The multi-
variate logistic regression model for the propensity score
included the following variables: age, sex, living circum-
stances (alone or not), history of hospitalization for HF at

registration, underlying heart diseases, NYHA class at
admission, comorbidities exacerbating HF, EF, MMSE
score, EQSD score, and use of home nursing-care services.
The matching process for introduction of outpatient
cardiac rehabilitation created 2 cohorts of 48 patients,
one with introduction and another without. The 2 groups
were well balanced with respect to all the variables
(Supplementary Table 1). There was no significant difference
in the proportion of patients experiencing the primary
endpoint by introduction of outpatient cardiac rehabilita-
tion (with introduction 31.3% vs. without introduction
45.8%, P=0.14). The Kaplan-Meier curves demonstrated
that the outcome for the primary endpoint was similar
between the 2 groups (P=0.10 by log-rank test) (Figure 4A).
Similarly, the matching process for completion of outpatient
cardiac rehabilitation created 2 cohorts of 26 patients,
one with completion and another without. The 2 groups
were well balanced with respect to all the variables
(Supplementary Table 2). The group with completion of
outpatient cardiac rehabilitation experienced the primary
endpoint much less frequently than the group without
completion (7.7% vs. 46.2%, P=0.0018). The Kaplan-Meier
curves demonstrated that patients with completion of out-
patient cardiac rehabilitation had more favorable outcomes
for the primary endpoint than those without completion
(P=0.0011 by log-rank test) (Figure 4B). Even after the
5-month program, patients with completion of outpatient
cardiac rehabilitation experienced many fewer events.
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Figure 4. Kaplan-Meier curves for the primary endpoint stratified by (A) introduction or (B) completion of outpatient cardiac
rehabilitation. The groups were created using propensity-matched analysis.
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Discussion

Hiroshima Prefecture is a typical local district of Japan
that covers both urban and rural areas and has a total
population of 2,800,000. We investigated the current
medical and social conditions and outcomes of patients
with HF in 8 regional core hospitals providing an interpro-
fessional team approach for this population. The important
insights from this cohort study are summarized as follows.
(1) Our cohort study highlighted the super-aging of current
HF patients in Japan, in whom the proportion of patients
with preserved EF is increasing. (2) Cognitive function and
QOL status assessed during HF hospitalization were
related to discharge home and outcomes after discharge
home. (3) In institutions providing comprehensive HF
care, there were fewer rehospitalizations because of HF
exacerbation as a primary endpoint, although almost half
of the HF patients had any all-cause event (death or
unscheduled readmission) within a l-year period after
discharge home. (4) Even in such institutions, the rates of
introduction and completion of outpatient cardiac rehabili-
tation were low. (5) Despite these low rates, outpatient
cardiac rehabilitation, especially completion (5-month
program), was associated with favorable overall outcomes
in HF patients. Our REAL-HF study provided a unique
database clarifying current real conditions and outcomes
of Japanese HF patients from medical and social perspec-
tives. Notably, the follow-up study of patients discharged
home after HF hospitalization highlighted the close asso-
ciation of a continuous team approach through cardiac
rehabilitation with patients’ overall outcomes.

HF Patients in Japan’s Aging Society
The first notable point in the REAL-HF cohort was the

super-aging of current HF patients in Japan. Compared
with patients in previous large HF cohorts in Japan (aged
71£13 years in JCARE-CARD and 69£13 years in
CHART), the mean age of our cohort was almost 10 years
older. The super-elderly (=85 years) accounted for a
substantial proportion (=40%) of our cohort. HF patients
with preserved EF are reported to be older,’® and as
expected, more than half of the super-elderly in our cohort
had preserved EF. Large-scale registry databases (e.g., the
EuroHeart Failure Survey, Acute Decompensated Heart
Failure National Registry [ADHERE), and Organized
Program to Initiate Lifesaving Treatment in Hospitalized
Patients With Heart Failure [OPTIMIZE-HF)] demon-
strated a similar prognosis between patients with preserved
EF and those with reduced EF.1416 A report from a previous
cohort study in Japan (JCARE-CARD) showed that HF
patients with preserved HF and those with reduced EF
experienced similar rates of mortality and rehospitalization
as a result of worsening HF.!” In the REAL-HF cohort,
we focused on all-cause events (death and unscheduled
readmission) as the primary endpoint after discharge home,
and found no difference in the distribution of HF classes
based on EF between the event group and the non-event
group (Table 2). This suggested that factors beyond cardiac
function should be considered and managed to improve
overall outcomes in current HF patients.

Cognitive Function or QOL Status and Outcomes in HF
Patients

Patients with HF reportedly incur cognitive impairment
frequently,!81® have impaired QOL status (assessed by
EQS5D score), and may become care-dependent.?? For
these factors, aside from cardiovascular dysfunction, we
confirmed that patients discharged home after HF hospi-



| Advance Publication |

KITAGAWA T et al.

talization had better cognitive function and QOL status
than those who were not discharged home. Additionally,
we found that HF patients experiencing no all-cause events
during a 1-year period after discharge home had better
cognitive function and QOL status than those who experi-
enced any event. However, we need to be mindful that even
patients discharged home or those experiencing no events
have some reduction in cognitive function and QOL status
(Figure 1, Table 2). This reflects a key aspect of HF patients
in the current Japanese aging society, which suggests an
important target for successfully managing the medical
and social issues of these patients in Japan.

All-Cause Events in HF Patients

In the follow-up cohort, we defined all-cause events (death
or unscheduled readmission due to cardiovascular or non-
cardiovascular diseases requiring treatment) as the primary
endpoint, which was a key feature of this cohort study. A
previous cohort study in Japan reported that 35% of
hospitalized patients with HF were readmitted because of
exacerbation of HF within 1 year of hospital discharge,
with the most common factor for the readmission being
lack of compliance with medical and dietary treatment.?!
The 8 institutions participating in the REAL-HF cohort
study have focused on preventing readmission of HF
patients through interprofessional team approaches and
this might have contributed to the fewer rehospitalizations
with HF exacerbation after discharge home in this study
compared with rates reported from previous epidemiologic
data. However, almost half of our patients experienced any
all-cause event within a 1-year period after discharge home.
As shown in Figure 3, the primary diagnoses other than
HF causing death or unscheduled readmission included a
variety of non-cardiovascular diseases, such as infectious
and malignant diseases (22.6% and 11.0%, respectively).
The incidence rate of rehospitalization with HF exacerba-
tion as a primary endpoint was 14.4% within 3 months and
it increased to 22.2% during the 1-year follow-up period,
while that of any primary endpoint (all-cause events) was
24.8% within 3 months and increased to 46.7% during the
1-year follow-up period. This indicated that rehospitaliza-
tion for HF exacerbation occurs more often in the early
phase (3 months) after discharge home, and that all-cause
events are likely to occur consistently over the 1-year period.

Outpatient Cardiac Rehabilitation

A critical message from this cohort study for management
of HF patients was the importance of a continuous team
approach through cardiac rehabilitation. A multidisci-
plinary team approach is expected to reduce the mortality
and all-cause hospitalizations of HF patients.22 Hiroshima
University Hospital and the other 7 regional core hospitals
participating in the REAL-HF cohort study have built a
network to provide interprofessional team approaches for
HF patients. The team in each hospital comprises multidis-
ciplinary medical care personnel, including physicians,
nurses, physical therapists, nutritionists, pharmacists, and
social workers. The main activity of the team is inpatient/
outpatient rehabilitation covering aerobic exercise, patient
education about HF, and lifestyle guidance using our
established notebook for HF management. We previously
reported single-center data showing that our institutional
team approach reduced all-cause hospitalizations and
medical costs in patients with an elevated serum HF bio-
marker (NT-proBNP).23 Inpatient cardiac rehabilitation

was applied to the majority of the patients in the partici-
pating institutions; however, we found that the rate of
application of outpatient cardiac rehabilitation was low.
Our follow-up study indicated that HF patients undergoing
outpatient cardiac rehabilitation were likely to live without
all-cause events. In particular, the completion of a 5-month
program was related to 1-year event-free survival in HF
patients, irrespective of their medical and social conditions.
We speculated that one reason for the low application rate
of outpatient cardiac rehabilitation might be the difficulty
in frequent hospital visits for patients. However, there is a
lack of understanding about the need for and effectiveness
of continuous cardiac rehabilitation for HF patients. Our
results may lead to a greater focus on this issue.

Study Limitations

First, according to the standard strategy for HF, optimal
medical therapy (administration of 3-blockers, angiotensin-
converting enzyme inhibitors or angiotensin II receptor
blockers, and aldosterone antagonists) appeared to be
insufficient in this study. We need to consider this treatment
condition when we assess the effects of a multidisciplinary
approach for HF and cardiac rehabilitation. Second, the
rate of patients being followed up after discharge home
was low. We confirmed there were no significant differences
in patient characteristics between the followed (n=632) and
non-followed patients (n=272), except for the frequency of
smoking (26.0% vs. 34.9%, P=0.0062) and MMSE score
(24.9£4.6 vs. 23.3£5.7, P=0.017). On the other hand, our
follow-up cohort had an excellent rate of completion of
information acquisition (98.6%). Third, in the propensity-
matched analyses, the extracted patients were younger
than those in the entire cohort. Therefore, the effectiveness
of outpatient cardiac rehabilitation in super-elderly patients
cannot be discussed based on these analyses. However, the
multivariate Cox proportion analysis after adjustment for
age demonstrated that completion of outpatient cardiac
rehabilitation remained a strong inhibitory factor for
all-cause events, suggesting the universal value of cardiac
rehabilitation program after discharge home. Fourth, the
differences in the real conditions of HF patients according
to area characteristics (e.g., urban or rural) are of interest;
these factors have not yet been assessed and will be our
next focus. Finally, how to beneficially apply the multidis-
ciplinary approach, cardiac rehabilitation, and home nursing-
care services for HF patients was not fully understood
through this study. A prospective interventional study may
be helpful in this regard.

Conclusions

The REAL-HF cohort study conducted in Hiroshima
Prefecture as a local district of Japan has provided a
unique database that clarifies current medical and social
conditions and outcomes of Japanese HF patients. It
highlights the super-aging of current HF patients in Japan.
Our follow-up study also demonstrated that a continuous
multidisciplinary team approach through cardiac rehabili-
tation is closely associated with favorable overall outcomes
in this population.
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