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Abstract

Background: To assess the healthcare burden of elderly patients with heart failure (HF) in an aging
Japanese community-based hospital, we investigated the outcomes of cardiac rehabilitation.

Methods and results: We enrolled all patients with HF aged 265 years admitted to three hospitals in
the Niigata Prefecture. We prospectively collected data on their hospital stays and two-year post-
discharge. The cohort comprised 617 patients (46.5% men; mean age 84.7 years), 76.2% of whom
were aged 280 years. Among these patients, 15.6% were nursing home residents, 57.7% required
long-term care insurance, only 37.6% could walk unaided on admission, and 70.5% required cardiac
rehabilitation; age had no significant rehabilitative effect on the degree of improvement in activities of
daily living (ADL). Two years post-discharge, all-cause mortality, and HF rehospitalization were 41.1%
and 38.6%, respectively. The ADL score at discharge was an independent prognostic factor for
mortality. The incidence of mortality and rehospitalization was lower in elderly patients with preserved
ADLs at discharge.

Conclusions: Elderly patients with HF in our super-aged society were mainly octogenarians that
required disease management and personalized care support. Although their ADL scores increased
with comprehensive cardiac rehabilitation, improved scores at discharge were closely associated with
prognosis.

Keywords: Cardiac rehabilitatior; Heart failure; Octogenarians; Super-aged society.
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Aim: The role of preoperative frailty assessment in patients with gastrointestinal (GI) disease
rermains unclear. This study aimed to clarify the relationship between frailty and postoperative
outcomes in patients with GI disease.

Methods: This study investigated 42 patients (aged 265 years) with GI disease who under-
went abdominal surgery. The frailty status was analyzed using the Japanese version of the
Cardiovascular Health Study criteria. We also investigated postoperative outcomes.

Results: Of the 42 patients, seven (16.7%) were robust, 24 (57.1%) were prefrail and
11 (26.2%) were frail. Postoperative complications were observed in 45.5% and 63.6% of pre-
frail and frail patients, respectively, whereas no complications were found in robust patients
(P = 0.026). The median hospital stay was 15, 19.5 and 27 days in robust, prefrail and frail
patients, respectively (P < 0.01).

Conclusion: Preoperative frailty status based on the Japanese version of the Cardiovascular
Health Study criteria is associated with postoperative complication incidence and hospital stay
extension in patients with GI disease. Geriatr Gerontol Int 2021; 21: 327-330.
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Introduction

Population aging is a global phenomenon; in 2019, approximately
703 million persons aged =65 years were recorded worldwide.
According to the World Health Organization and the United
Nations, a society with >21% of the population aged 65 years is
defined as a “super-aged society”. Since 2013, Japan has been
classified as a “super-aged society”.>*® Frailty syndrome is charac-
terized by an increased vulnerability arising from aging-related
degeneration in psychological, physical and social functioning, **
Frailty can be evaluated through various methods, especially phe-
notype models and the accumulated deficit model.*” Fried er al
described five components of frailty, namely, slowness, weakness,
exhaustion, low activity and weight loss; this assessment is widely
used as Cardiovascular Health Study (CHS) criteria.® Japan gener-
ally uses the Japanese version of the CHS (J-CHS).51¢

The relationship between frailty and the outbreak of various
diseases, such as orthopedic, cardiovascular, brain and urinary
diseases, have been extensively reported."’* However, the impact
of the preoperative assesstment of frailty in gastrointestinal
(G disease remains insufficiently evaluated. Thus, the present
study aimed to clarify the efficacy of the preoperative assessment
of frailty in Japanese patients with GI disease. Specifically, we
intended to show the relationship between frailty status and the
postoperative outcomes in such patients.

© 2021 Japan Geriatrics Society

35

Keywords: frailty, gastrointestinal disease, quality of life.

Methods

Patients

The present observational cohort study investigated 42 (47.2%)
out of 89 patients who had GI abdominal disease and visited
Niigata University Hospital, Niigata, Japan, outpatient clinic for
surgical treatment between October 2017 and March 2018. Of the
89 patients, S1 patients were aged 265 years, and 42 patients
underwent abdominal surgery (Fig. 1). The review board of
Niigata University approved this study (2017-0134).

Preoperative assessment of frailty and the quality of
life score

Frailty was assessed according to the J-CHS criteria based on the
five components; that is, weight loss, weakness, exhaustion, slow-
ness and low activity (Table S1). Patients who did not show any of
these components were classified as robust; those with one or two
positive components were classified as prefrail; and those with
three or more components were classified as frail **

Quality of life (QOL) was evaluated using the EQ-5D-5L score
at the outpatient clinic. The EQ-5D-5L questionnaire is a widely
used health-related QOL measure.® The EQ-SD-SL score uses a
descriptive system of five domains (mobility, self-care, usual
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Patients with GI* disease who visited the outpatient clinic for abdominal surgery

between October 2017 and March 2018

n =89 |

Patients aged =65 years | n =51 |

Inoperable

Patients aged <65 years

Operable n=42

activities, pain/discomfort and anxiety/depression), each with five
levels ranging from 1 (no problems) to 5 (extreme problems). In
this case, the maximum score was 1 and the minimum score was
0. Additionally, in the present study, we used the Japanese version
of EQ-SD-5L.'

Postoperative outcomes

We assessed the relationship between frailty status and the post-
operative outcomes, which focused on complications, length of
hospital stay and discharge destination. The postoperative compli-
cation was determined using the Clavien-Dindo classification.'”
In this study, Clavien-Dindo classification grade >2 indicated a
complication.

Statistical analysis

The categorical variables were analyzed using the y*-test, whereas
the numerical variables were examined by the Mann-Whitney
U-test and the Kruskal-Wallis test. All statistical data were ana-
lyzed using the IBM spss Statistics 24 (IBM Japan, Tokyo, Japan).
All tests were two-sided, and P < 0.05 was considered statistically
significant.

Results

Clinical characteristics

The median age was 72 years (range 65-89 years), and 61.9% of
all included patients were male. Of 42 patients, 29 (69.0%) had an
intestinal disease, whereas 13 (31.0%) had a hepatobiliary disease
(Table 1). In these patients, seven (16.7%) were robust,
24 (57.1%) were prefrail and 11 (26.2%) were frail. The patient
characteristics in each frailty status are shown in Table S2. Frail
patients were older, had lower hemoglobin or lower albumin. The
prevalence of frailty components is shown in Figure 2. The most
prevalent component was physical activity (57.1%), followed by
low handgrip strength (33.3%), weight loss (33.3%), gait speed
(26.2%) and exhaustion (21.4%).

328 |

36

Figure 1 Flowchart of participant
recruitment process. GI,
gastrointestinal.

Table 1 Patient characteristics

Variables
Age (years) 72 (65-89)°
Sex
Male 26
Female 16
Height (cm) 160.0 (137.5-179.0)"
Weight (kg) 58.0 (33.8-97.6)"
Body mass index (kg/mZ) 21.0 (16.4-34.1)"
Hb (g/dL) 12.6 (7.7-18.0)"
Alb (g/dL) 4.1 (2.3-4.7)"
Diseases
Intestinal 29
Hepatobiliary 13
Hospital stay (days) 22 (6-76)"

"Median (range).
Alb, albumin; Hb, hemoglobin.

Preoperative quality of life score

The median preoperative EQ-SD-SL score of frail patients was
0.759, whereas that in robust/prefrail patients was 0.830, showing
that frail patients had a significantly worse status than robust/pre-
frail patients (P = 0.013; Fig. 3).

Postoperative outcomes

Postoperative complications were noted in 18 of 42 (42.9%)
patients. Postoperative complications mainly included wound
infection (n = 4), pneumonia (n = 3), bile leakage (n = 3) and asci-
tes (n = 3; Table S3). Robust patients had no complications. In
particular, postoperative complications were recognized in 45.5%
and 63.6% of prefrail and frail patients, respectively (P = 0.026;
Fig. 4). Anemia (hemoglobin <12 g/dL) was also a risk factor for
postoperative complications (P = 0.027). However, there were no
significant risk factors for postoperative complications in multivar-
iate analyses. Furthermore, the median length of hospital stay was
15 days for robust patients, 19.5 days for prefrail patients and

© 2021 Japan Geriatrics Society
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Figure 2 Prevalence of frailty components. The most
prevalent component was physical activity, followed by low
handgrip strength and weight loss.
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Figure 3 EQ-5D-SL score. The score of frail patients was
significantly worse than that of robust/prefrail patients.
"Median.

27 days for frail patients (P < 0.01; Table S4). Of the 42 patients
who underwent surgery, 40 (95.2%) were discharged to their
homes directly after surgery.

Discussion

Japan has one of the highest older adult proportions worldwide.'®
Elderly patients have a higher risk of postoperative complications
and a higher mortality rate compared with other age groups.'’
Frailty has been linked to an increased risk of poor outcomes in
several diseases.’™'* However, the efficacy of frailty assessment in
Gl diseases has been rarely studied. In the present study, among
patients with GI disease, frail patients had a higher risk of postop-
erative complication incidence and hospital stay extension.

Frailty has been defined using several diagnosis tools. Fried
et al. considered frailty as a clinical syndrome when three or more
of the five components — weight loss, exhaustion, weakness, slow
gait speed and low physical activity — were present. In Japan, the J-
CHS criteria were often used to assess frailty. This is useful,
because it can be easily investigated even in an outpatient setting.
Using the J-CHS criteria, Makizako et al. revealed the disability of
Japanese community-dwelling adults.'® In general, frailty occurs
in approximately 11% of patients aged 265 years and in 43% of
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Figure 4 Postoperative complication (Clavien-Dindo
classification grade >2). Robust patients had no complications.
Meanwhile, the incidence of postoperative complications was
45.5% for prefrail patients and 63.6% for frail patients
(P =0.026).

patients aged >85 years.’>*! In Japan, the rate of frailty using the
J-CHS criteria was reportedly 11.2% in a population aged
>65 years.®

Adverse outcomes associated with frailty include increased risk
of hospitalization, morbidity and, in some cases, mortality. In the
field of orthopedics, frailty increases the risk of mortality and
readmission after hip fracture surgical treatment.!’ In brain tumor
cases, Harland et al. reported that frailty increases the risk of post-
operative complications (odds ratio 2.09, 95% confidence interval
1.09-3.98) and a longer duration of hospital stay (odds ratio 1.66,
95% confidence interval 1.24-2.21)."* Parikh et al. stated that frailty
is a prognostic risk factor in patients with bladder cancer.* Few
reports focused on frailty assessment in patients with GI
diseases.??"?* For instance, Tanaka et al. reported that a lower frailty
scale is an independent risk factor for overall survival in an older
patient with gastric cancer who underwent laparoscopic gastrec-
tomy.?* Furthermore, clinical frailty is a predictor of severe postop-
erative complications in patients with colorectal cancer,”® and the
frailty index correlates with readmission in these patients.*®

The present study also evaluated the patient’s QOL. The rela-
tionship between frailty status and QOL has rarely been reported.
Bagshaw et al. used the EuroQol Health Questionnaire and Short-
Form 12 physical and mental component scores to analyze the
association between frailty status and QOL score in patients
admitted to intensive care units.?® In their study, frail patients had
lower EuroQol-visual analog scores 6 and 12 months after admis-
sion, and a lower EuroQol Health Questionnaire and Short-Form
12-based mental component score than robust patients; however,
the preoperative QOL score was not investigated.® In the present
study, frail patients with GI disease had lower QOL scores preop-
eratively. However, postoperative QOL evaluation has not been
carried out thus, further investigation is required.

In the study by Drey et al., slow gait or weight loss were less
observed among screened participants.* However, in the present
study, these components were detected in approximately 30% of
patients with GI disease. Thus, several components are different
in each disease.

The present study also investigated the discharge destination
of patients. Patients who underwent surgery almost directly dis-
charged to their homes; therefore, the operative indication was
compatible. Therefore, the preoperative assessment of frailty sta-
tus might be effective as one of the bases for deciding operative
indication. Harland et al. noted that surgeons need a standardized,
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validated preoperative risk assessment tool to aid in preoperative
decision-making.'®> We consider that frailty assessment might be
an objective index of surgical indication and a predictor of postop-
erative complications.

The present study had some limitations. First, it used a small
sample size that included patients with various diseases and only
focused on a single institution. Therefore, we could not show the
relationship between the frailty status and the postoperative out-
comes in multivariate analyses. Frail patients were older, and had
lower hemoglobin or albumin in the present study. It was consid-
ered that the frailty status in patients with GI disease might reflect
anemia or malnutrition. Second, it only used the J-CHS criteria to
evaluate frailty status. The J-CHS criteria are considered a pheno-
type model, and we did not investigate the frailty status using the
accumulated deficit model. Third, the present study did not inves-
tigate the long-term outcomes.

In addition to investigating the QOL score, through this study,
we also showed the association between frailty status and postopera-
tive outcomes in Japanese patients with GI disease. Furthermore, we
showed the efficacy of frailty assessment for preoperative decision-
making. Therefore, the present study has clinical significance.

In conclusion, the assessment of preoperative frailty status
using the J-CHS criteria for Japanese patients with GI disease is
associated with postoperative complication incidence and hospital
stay extension.
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