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ABSTRACT

We aimed to investigate the impact of post-discharge scheduled hospital visits on readmission due to
heart failure (HF). In this retrospective study, a total of 245 patients (N =101 in the scheduled hospital
visit group, N =144 in the non-scheduled hospital visit group) who were alive with free from readmis-
sion due to HF for 90 days after discharge were enrolled. The patients had been hospitalized with acute
decompensated HF between August 2018 and July 2019. Scheduled hospital visits were recommended 90
days after the patients had been discharged. After checking their self-care adherence, nurse-led self-care
maintenance and monitoring were provided. To determine the effectiveness of the scheduled hospital visits,
we conducted landmark analyses divided into two periods: Scheduled visits within 180 days, and after
180 days. The readmission rate due to HF within 180 days was lower in the scheduled visit group. In
the landmark analysis, the 1-year incidence rate of readmission was significantly lower in patients with a
scheduled hospital visit than in those without, in the period within 180 days (2.0% vs 9.0%, P =0.029)
but not after 180 days. After adjusting for age and estimated glomerular filtration rate as confounders,
scheduled hospital visits tended to reduce readmission due to HF (P =0.060); however, readmission was
significantly reduced in the period within 180 days (P =0.007). In conclusion, scheduled hospital visits
at 90 days after discharge may be beneficial in delaying readmission due to HF by reducing risk of
readmission during the early post-visit period.
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INTRODUCTION

In aging populations worldwide, the prevalence of heart failure (HF) is increasing.!? Despite
recent advances in management and therapy, HF still poses challenges for real clinical practice,
with high mortality and readmission rates.** Recent reports have shown that various comorbidities
are present in older patients with HF, which lead to poor outcomes.>® Given that more heteroge-
neous and complicated conditions are accompanied by comorbid conditions, a multidisciplinary
approach will be a prerequisite to manage older patients well. A post-discharge multidisciplinary
approach including post-discharge hospital visiting programs, rehabilitation, nurse-led care, and
self-care management (including telephone calls) has been proposed®!!; however, a confirmed
post-discharge visiting program to prevent HF readmission has not yet been established in Japan.

Thus, we performed this study to examine whether a post-discharge scheduled visiting program
effectively prevents hospitalizations in patients with HF.

METHODS

Study population

In this retrospective study, a total of 245 patients were enrolled who had been discharged
from hospital after admission due to HF and had not been readmitted within the first 90 days
post-discharge (Figure 1). The patients had been hospitalized for acute decompensated HF at
Kasugai Municipal Hospital between August 2018 and July 2019. We excluded subjects who
were undergoing hemodialysis, who had undergone multiple hospitalizations due to HF within
the study period, and those with HF caused by acute myocardial infarction. The study protocol
complies with the Declaration of Helsinki and was approved by the Committee of Ethics at
Kasugai Municipal Hospital. We also offered each patient the opportunity to opt-out, (https:/
www.hospital kasugai.aichi.jp/byouin/torikumi/rinsho/rinri/documents/rinri355-3.pdf). No subject
decided to opt-out.

Hospital discharge
N =280

Died or readmission
due to heart failure

Early visit at 7 days within 90 days of

discharge
N =235
At 90 days
Scheduled Non-scheduled
Patients hospital visit hospital visit
N =101 N =144

Fig. 1 Study population
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Definitions

HF was defined according to the guidelines set by the American College of Cardiology/
American Heart Association, which include the signs and symptoms of HF, as well as confirmed
left ventricular systolic or diastolic dysfunction.'> Anemia was defined as hemoglobin levels < 13 g/
dL (if male) or 12 g/dL (if female) in accordance with the WHO committee.'’ The estimated
glomerular filtration rate (¢GFR) was calculated using the Chronic Kidney Disease Epidemiology
Collaboration equation.'*

The post-discharge scheduled visiting program consisted of predetermined visits to deliver
repetitive self-care support adapted to patients with HF who had been discharged from the
Department of Cardiology at Kasugai Municipal Hospital after August 2018. Each patient was
recommended to visit the outpatient clinic of our department, or a general physician, 7 days after
they were discharged. Following this early visit, each subject visited our department or a general
physician. Furthermore, all patients with HF were strongly recommended to attend a scheduled
hospital visit after 90 days (+ 14 days). Although some patients met this recommendation, others
did as per their request or other circumstance. All patients who attended the scheduled visit were
all delivered self-care support. Those who visited without a reservation and those who visited
outside the predetermined period could not receive self-care support because of lack of informa-
tion or nurse availability. Scheduled hospital visits 90 days after discharge were determined
based on our clinical practice. Out of the patients who were discharged between January and
December 2016, the proportion who were rehospitalized during each period to the total number
rehospitalized in 1 year, were as follows: 47.3% within 90 days, 26.3% between 90 and 179
days, 21.1% between 180 and 269 days, and 5.3% between 270 and 365 days (Figure 2). HF
rehospitalization between 90 and 179 days was relatively high despite the early post-discharge
visits after the first week. For this reason, we defined scheduled hospital visits 90 days after
discharge to prevent HF rehospitalization in the period between 90 and 179 days. The scheduled
visits included the following: First, an attending cardiologist checked the patient’s condition and
self-care adherence (including home blood pressure, heart rate, and body weight). Second, nurses
provided self-care maintenance via point-by-point interviews, and further promoted self-care
monitoring (Figure 3). Finally, all information was sent to the patients’ general physicians.
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Fig. 2 The proportion of heart failure rehospitalization at each period to total rehospitalization within 1-year
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Evaluation items Educational guidance
Body weight Check body weight every morning and record changes

Continuous self-care Blood pressure and heart rate Check blood pressure and heart rate every morning and before going to bed
Pharmacological treatment Take medication as prescribed

Prevention of infection Recommend immunization against influenza and pneumococcal disease
Fluid intake Adjust fluid intake adequately in order to not change in weight

Diet and alcohol Salt intake Recommend attentive salt restriction (6 g/day)
Alcohol intake Recommend minimal alcohol
Smoking Stop smoking immediately after discharge

Lifestyle Regular exercise Recommend exercise individually (use heart failure symptoms as a guide)
Adequate bathing Bathe half the body for 10 minutes at 41 degrees Celsius

Fig. 3 Evaluating items and educational guidance provided by an attending nurse at the scheduled hospital visit

Data collection

The following clinical characteristics were assessed by retrospective chart review: Age, sex,
height, weight, medical history, functional classification according to the New York Heart As-
sociation, etiology, non-cardiac comorbidities, vital signs, laboratory data, in-hospital treatment,
medication provided before discharge, and 1-year outcomes (mortality and readmission due to
HF). Echocardiographic data during hospitalization was also collected. Left ventricular ejection
fraction was derived according to the Modified Simpson’s rule.

Statistical analysis

SAS software (version 9.4; SAS Institute Inc. Cary, NC, USA), JMP (version 5.1; SAS
Institute Inc. Cary, NC, USA), and EZR (graphical user interface for R, Saitama Medical Center,
Jichi Medical University, Saitama, Japan)," were used to perform statistical analyses. Categorical
variables were expressed as counts and percentages, and continuous variables were expressed as
medians with interquartile ranges or as a mean + standard deviation. Categorical variables were
compared using the chi-squared test, while distributions of continuous variables were examined
using the Shapiro-Wilk test. Continuous variables were compared using the Mann—Whitney U
test. Cumulative incidence rates of readmission due to HF were estimated using the cumulative
incidence function, and the differences between the two groups were evaluated by Gray test
for a competing risk model. Thereafter, a landmark analysis was performed for each period: 90
to 179 days and 180 to 365 days after discharge. Univariate and multivariate Cox regression
analyses were used to determine predictors of readmission due to HF and were performed
according to each period. Variables with a P-value < 0.05 on univariate analysis, were entered
into the multivariate model. All variables that were statistically significant on univariate analysis
were considered as potential covariates, and P-values, hazard ratios (HRs), and 95% confidence
intervals (ClIs) were calculated. Statistical significance was set at P-value < 0.05.
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RESULTS

The characteristics of the enrolled patients (N =101 in the scheduled hospital visit group,
N =144 in the non-scheduled hospital visit group) are shown in Table 1. The median age was
80 years (interquartile range, 72-87 years), and 50.2% of the subjects were male. Non-cardiac
comorbidities were observed in descending order: Reduced eGFR (75%), hypertension (73%),
and anemia (60%). Angiotensin-converting enzyme or angiotensin II receptor 1 blocker use was
significantly higher in the scheduled hospital visit group than in the non-scheduled hospital
visit group, and patients were significantly younger in the scheduled hospital visit group. Other
variables were similar between the two groups. During the follow-up period (median of 358
days), the cumulative incidence of readmission due to HF was 15.5% (N=38) (Table 2). The
readmission rate due to HF within 180 days was lower in the scheduled hospital visit group. In
the landmark analysis, the 1-year incidence rate of readmission was significantly lower in patients
with scheduled hospital visits than in those without in the period within 180 days (2.0% vs 9.0%,
P =0.029) but not after 180 days (10.1% vs 9.9%, P =1.000). The univariate Cox regression
model identified that scheduled hospital visits, eGFR, and age were significant predictors of 1-year
readmission due to HF during the entire period (HR 0.70, 95% CI 0.49-0.97, P=0.033; HR
0.97, 95% CI 0.95-0.99, P <0.001; HR 1.04, 95% CI 1.01-1.08, P =0.019, respectively) (Table
3). After adjusting for age and eGFR as confounders, scheduled hospital visits tended to reduce
readmission due to HF (HR 0.73, 95% CI 0.51-1.01, P =0.060). To determine the effectiveness
of the scheduled hospital visits, we conducted landmark analyses by dividing the two periods.
Scheduled hospital visits was a significant and independent predictor of 1-year readmission due
to HF with adjustment for age and eGFR within 180 days after discharge (HR 0.43, 95% CI
0.17-0.81, P =0.007). Figures 4 and 5 show the cumulative incident curves for 1-year readmis-

Table 1 Characteristics of study patients

Characteristic Scheduled Non-scheduled P
hospital visit hospital visit
No. of subjects 101 144
Age (years) 78 (71-84) 82 (72-88) 0.018
Sex (male/female, %) 46.5/53.5 52.8/47.2 0.336
Body mass index (kg/m?) 23.3 (21.1-25.7)  22.6 (19.8-25.3) 0.138
Current or former smoker (%) 46.5 47.2 0916
Type 2 diabetes mellitus (%) 47.5 36.1 0.074
Hypertension (%) 79.2 70.8 0.140
Dyslipidemia (%) 59.4 49.3 0.119
Reduced eGFR (<60 mL-min'-1.73 m™2) (%) 77.2 73.6 0.519
Atrial fibrillation or atrial flutter (%) 35.6 38.2 0.684
Previous myocardial infarction (%) 12.9 21.5 0.082
Previous stroke (%) 5.9 7.6 0.799
Previous heart failure hospitalization before the study 20.8 29.9 0.112
period (%)
Ischemic etiology (%) 27.8 21.3 0.244

Categorical variables are described as percentages and continuous variables are given as medians and
25%-75" percentile ranges.

eGFR: estimated glomerular filtration rate
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Table 2 1-year outcomes

Characteristic Scheduled Non-scheduled P
hospital visit hospital visit
No. of subjects 101 144
1-year outcomes
All-cause death, n (%) 5 (5.0) 13 (9.0) 0.321
Readmission due to heart failure, n (%) 12 (11.9) 26 (18.1) 0.213
Period within 180 days, n 2 13 0.029
Period after 180 days, n 10 13 1.000

Table 3 Impact of scheduled hospital visits on I-year readmission due to heart failure during the entire
period or during a sub-period within or after 180 days after discharge

Univariate

HR (95%CI)

P

Multivariate

HR (95%CI)

P

Entire period
Scheduled hospital visit
eGFR
Age

Period within 180 days
Scheduled hospital visit
eGFR
Age

Period after 180 days
Scheduled hospital visit
eGFR
Age

0.70 (0.49-0.97)
0.97 (0.95-0.99)
1.04 (1.01-1.08)

0.41 (0.16-0.79)
0.97 (0.94-1.00)
1.02 (0.98-1.08)

0.89 (0.58-1.33)
0.97 (0.95-0.99)
1.05 (1.01-1.10)

0.033
<0.001
0.019

0.005
0.025
0.319

0.560
0.005
0.026

0.73 (0.51-1.01)
0.97 (0.96-0.99)
1.03 (1.00-1.07)

0.43 (0.17-0.81)
0.97 (0.94-1.00)
1.01 (0.97-1.07)

0.93 (0.60-1.40)
0.97 (0.95-0.99)
1.04 (1.00-1.09)

0.060
<0.001
0.078

0.007
0.034
0.589

0.716
0.011
0.071

CI: confidence interval

eGFR: estimated glomerular filtration rate

HR: hazard ratio

sion due to HF during the entire period, and during each period after the landmark analyses.
Ninety days after hospital discharge, 57.4% of patients in the scheduled hospital visit group
and 75.7% of patients in the non-scheduled hospital visit group were monitored by general physi-
cians (P =0.003). There was no statistically significant difference in the cumulative incidence of
readmission due to HF according to the medical setting (P = 0.063). Among the patients in the
non-scheduled hospital visit group and those who were monitored by general physicians, hospital
visits 90 days after discharge were at 12.3% between 105 and 179 days, 14.2% between 180
and 365 days, and 73.5% after 1 year or no visit.

Nagoya J. Med. Sci. 84. 723-732, 2022

728

doi:10.18999/nagjms.84.4.723



Post-discharge visits for heart failure
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Fig. 4 Cumulative incident curves for readmission due to heart failure
"P-value was analyzed in the multivariable Cox regression model with adjustment for eGFR and age.
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Fig. 5 Cumulative incident curves for readmission due to heart failure after landmark analyses
"Value was calculated in the multivariable Cox regression model with adjustment for eGFR and age.
#Value was analyzed in the univariate Cox regression model.
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DISCUSSION

Our study provides suggestive and observationally derived evidence suggesting that post-
discharge scheduled visiting programs might be beneficial in delaying readmission due to HF.
Post-discharge visits 90 days after hospital discharge were associated with a significantly reduced
risk of readmission during the early post-visit period (within 180 days) in patients with HF.

Recent estimates in Japan have shown that the prevalence of HF will steadily increase until
2035, as the population ages.'® HF has already been recognized as a common disease, therefore,
detailed planning against high rates of mortality and readmission as well as against significant
post-discharge impairments in quality of life is essential. However, specific characteristics
frequently observed in the elderly, such as multiple comorbidities (eg, frailty, cognitive impair-
ment, falls, depression, and disability) make it more difficult for us to develop a uniform disease
management program for patients with HE.!"” Given that age was an independent clinical factor
for patients receiving a scheduled visiting program in our study, there is a possibility that a
feasible post-discharge visiting program that is stratified by age could be provided. Despite our
results, it is still unclear what can be done for subjects in the non-scheduled hospital group
(average age: 82 years).

There is a lurking risk in the transition from hospital stays to home, especially during the
vulnerable period. Therefore, a clear pre-discharge planning is pivotal in order to attempt prevent-
able readmissions, especially during this period."® According to the guidelines published by the
European Society of Cardiology, early assessment with a general physician within 1 week of
discharge and with a cardiologist within 2 weeks of discharge has been proposed for patients
with HE Protocol-driven post-discharge programs have successfully reduced readmission due to
HE" however, whether subsequent visits in order to prevent readmission due to worsening HF
is required, remains unclear. From a large-scale survey performed by Maggioni et al, the rate of
readmission due to HF continued to grow after the vulnerable period.”® A similar tendency was
observed in the Japanese registry among patients with HF irrespective of their left ventricular
ejection fraction or ischemic etiology.?! Therefore, post-discharge continuous management, includ-
ing self-care maintenance and monitoring, medication adherence, natriuretic peptide measurement,
and contingency planning, is necessary for the prevention of HF readmission.”> As far as we
investigated, our study is the first to characterize the efficacy of post-discharge scheduled hospital
visits in addition to early visits to the outpatient clinic of core hospitals. Although scheduled
hospital visits 90 days after hospital discharge showed a significant reduction in readmission
within 180 days, this beneficial effect was not sustainable after 180 days.

Multidisciplinary post-discharge strategies, including self-care support, were reported to be
effective in managing patients with HF.>> Sato et al emphasized the importance of self-care
support as part of a comprehensive multidisciplinary program. Medication taking, symptom
monitoring, dietary prudence, fluid and alcohol limitations, weight loss due to cachexia, daily
exercise, smoking cessation, and preventive measures were all mentioned in the guidelines.”*
However, studies have shown that unfavorable HF patient prognoses are attributable to poor
adherence to self-care recommendations.*** In addition, no specific program consistently showed
improved prognoses, but longer durations seemed to improve the effects of self-management
interventions on the prognosis of patients with HE? A post-discharge outpatient visit has been
proposed as a fulcrum for the multidisciplinary services available to patients with HF, as well
as an opportunity to fill any gaps that might have occurred in the evidence-based care of the
patients. Determining what should be done at the visit or who should do what, remains to be
established.!! Although the variety of characteristics of patients with HF and the multiple possible
comorbidities might complicate the integrated strategies, repetitive self-care support using planned
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post-discharge scheduled hospital visits should be valid in daily clinical practice. We especially
valued nurse-led education to improve self-care and monitoring of individual patients at the
post-discharge scheduled hospital visit in this study. Given that self-care support has already
been established to be effective in the management of HF, it is possible that repeated delivery
of this opportunity through the post-discharge scheduled hospital visits brought the contribution
to the delay of readmission due to HF.

The present study has some limitations: (i) The results presented here are only from a single
hospital with a relatively small sample size, therefore, replication with larger sample sizes will
be needed. (ii) Clinical factors not collected from our medical records, such as dietary lifestyle
and adherence to medications, could have influenced our findings. (iii) We did not evaluate
the clinical efficacy of the post-discharge visit randomly. Accordingly, study subjects between
the scheduled hospital visit group and non-scheduled visit group were heterogeneous. (iv) We
scheduled a post-discharge hospital visit only 90 days in addition to an early visit after discharge.
However, we did not taken into consideration the possibility of other schedules that could be
effective. (v) Patients who had died or who were readmitted within 90 days after discharge
were excluded; these results cannot be adapted for critically ill patients or patients at high risk
of readmission. (vi) It is possible that patients who did not get with the recommended medical
programs could tend to refuse other physician’s instructions. In conclusion, this study suggests
that post-discharge scheduled hospital visits at 90 days after discharge might be beneficial for
delaying readmission due to HF.
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