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ORIGINAL ARTICLE

Effects of Hochuekkito on Physical Activity and Appetite
in Postoperative Elderly Patients with Hip Fractures:

A Randomized Controlled Trial

Mitsunobu Watanabe, MD, PhD ? and Junji Maeda, MD ?

Objectives: Hip fracture in the elderly involves two cases of invasive damage to the body within
a short period of time: the fracture itself and subsequent surgery. This situation affects physical
strength and presents a major challenge during convalescent rehabilitation. This study aimed to
evaluate the effects of hochuekkito, a traditional Japanese herbal medicine, on physical activity,
appetite, motivation, and quality of life (QOL) during inpatient rehabilitation treatment after hip
surgery. Methods: Thirty-eight patients with hip fracture who underwent postoperative convales-
cent rehabilitation were randomly assigned to either the hochuekkito group (n=20, daily hochuek-
kito administration from day 3 after surgery until discharge from hospital) or the control group
(n=18). Physical activity was measured with a small tri-axial accelerometer worn by the patients;
appetite was evaluated based on daily dietary calorie consumption; motivation was measured
using the vitality index score; and QOL was measured using the European QOL 5-Dimensions
5-Levels questionnaire and its associated EQ-visual analog scale (EQ-VAS). All patients were
assessed at day 3 (baseline) and 2, 4, 6, 8, and 10 weeks after surgery and at the time of discharge
from hospital. Results: The results for the hochuekkito group were significantly higher than the
control group for walking exercise at 10 weeks, vigorous activity time at 8 weeks, dietary calorie
consumption at 10 weeks and at discharge, and EQ-VAS score at 6 weeks. Conclusions: In elderly
hip fracture patients, a course of hochuekkito administration starting soon after surgery signifi-

cantly improved QOL, physical activity, and appetite at 6 weeks after surgery.
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INTRODUCTION

The Japanese population has the highest proportion of el-
derly people worldwide. As of October 2020, the proportion
of Japanese residents aged 65 years and over had reached
28.8%." In addition, elderly women account for an increas-
ingly large proportion of the population, with 17.6% of the
total population being women aged 75 years or older.) This
aging of the population has resulted in an increased incidence
of hip fracture. In 2012, there were around 175,700 cases of
hip fracture in Japan,? whereas in 2020, the number of novel
cases was estimated to be 240,000; this number is projected

to rise to 290,000 by 2030 and 320,000 by 2040. A fall from
a standing height is the cause of injury in approximately 80%
of the cases, and hip fracture is one of the most important
types of fragility fracture. The most common age group for
hip fractures in Japanese women is 85—89 years,” and most
of them not only undergo surgery, such as osteosynthesis or
hemiarthroplasty, but also require rehabilitation treatment to
restore their physical activity. The Japanese government has
introduced a system of public social medical care, and, in
almost all cases, rehabilitation treatment after hip fracture
surgery is conducted while patients are hospitalized. Because
these elderly patients have experienced hip fracture followed
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by highly invasive surgery within a short time, there are
many barriers to rehabilitation treatment to promote their
postoperative recovery. A large number of elderly patients
who suffer hip fracture already have multiple comorbidities
prior to the hip fracture. For these patients, their general
condition, gait function, ability to perform activities of daily
living (ADL), and physical strength are often affected by de-
creased muscle strength in the form of frailty or sarcopenia,
pain and joint contractures caused by bone and joint defor-
mities, poor balance, cognitive impairment, malnutrition,
and other disorders. This means that such patients with hip
fracture tend to require a prolonged period of hospitalization
while undergoing rehabilitation treatment to promote their
postoperative recovery.
Hochuekkito (HET),
(Kampo) medicine, is indicated for patients with weakened

a traditional Japanese herbal
digestive function, severe fatigability of the limbs, and a
delicate constitution. In clinical use, it is effective for the
treatment of conditions including wasting diseases, rein-
forcement of physical strength after illness, and improving
anorexia, fatigue, and malaise. However, the effectiveness
of HET is unclear in the treatment of elderly patients who
suffer hip fracture and highly invasive surgery within a short
time and then undergo rehabilitation treatment while their
appetite and physical activity levels are diminished. If HET
could improve appetite and physical activity levels during
convalescent rehabilitation after hip fracture, patients may
experience improved ADL and shorter hospital stays. The
aim of this study was to explore the efficacy and safety of
HET for patients with hip fracture undergoing postoperative
convalescent rehabilitation treatment.

MATERIALS AND METHODS

Study Drug

The study drug was “Tsumura hochuekkito extract gran-
ules for ethical use (TJ-41)”, manufactured by Tsumura &
Co. (Tokyo, Japan). The dosing regimen was 7.5 g per day
divided into three doses (2.5 g per dose, one sachet contain-
ing 2.5 g) taken orally before meals. HET is a spray-dried
hot-water oil extract of a mixture of the following ten crude
drugs: Astragalus root (16.7%), Atractylodes lancea rhizome
(16.7%), Ginseng (16.7%), Japanese angelica root (12.5%),
Bupleurum root (8.3%), Jujube (8.3%), Citrus unshiu peel
(8.3%), Glycyrrhiza (6.3%), Cimicifuga rhizome (4.2%), and
Ginger (2.0%).

Study Design

This randomized controlled trial was conducted between
May 2017 and March 2020 at Konan Hospital (Kumamoto,
Japan). After hip surgery, patients were randomly divided
into HET and control groups using the central registration
method.

This study was approved by the Konan Hospital Institu-
tional Review Board (No. 20170303K075) and the Kumamo-
to University Certified Review Board (No. CRB7180000).
Written informed consent was obtained from the study
subjects or their legal guardians. This study was registered
in the University Hospital Medical Information Network
Clinical Trials Registry (http:/www.umin.ac.jp/ctr/; No.
UMINO000027244) and the Japan Registry of Clinical Trials
(https:/jrct.niph.go.jp/; No. jRCTs071180027). This study
was conducted in compliance with the Declaration of Hel-
sinki.

Patients

All patients who underwent hip fracture surgery (osteo-
synthesis or hemiarthroplasty) during the study period were
invited to join the study if they met the following inclusion
criteria: i) they would receive inpatient convalescent reha-
bilitation treatment in the same hospital without transferring
to another hospital after surgery; ii) they were at least able
to mobilize indoors independently before the fracture with
or without walking aids; iii) they had Mini-Mental State
Examination (MMSE)® score of 10 points or higher; iv)
they were aged 65 years or over; v) they were able to take
the study drug by mouth. Patients were excluded if: i) they
had serious comorbidity (including liver, kidney, heart,
hematologic, autoimmune, and/or metabolic diseases); ii)
they had malignancy or rheumatoid arthritis; iii) they were
on hemodialysis; iv) they were going to have low-intensity
pulsed ultrasound (LIPUS) or other adjuvant therapy to
promote synostosis after surgery; v) they were taking any
Kampo medicine during the study period; vi) they had previ-
ous allergy or adverse drug reaction to a Kampo medicine;
vii) they used the study drug (HET) within 2 weeks prior to
commencement of the study; or viii) they were considered
unsuitable by a treating doctor for any other reason.

In all, 135 patients were assessed for eligibility after hip
surgery. Of these, 39 patients were included into the study
and randomized; 20 to the HET group and 19 to the control
group. The study flowchart is presented in Fig. 1. One patient
in the control group withdrew between randomization and
baseline assessment (at postoperative day 3). The remaining
38 patients (20 in the HET group, 18 in the control group)
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Fig. 1. Flowchart of hip fracture patients selected for this study.

completed the study.

Study Protocol

Patients in the HET group received HET three times a day
from postoperative day 3 until the day of discharge from
the hospital. Patients in the control group did not have HET.
Both HET and control groups underwent inpatient convales-
cent rehabilitation treatment. The allocation ratio was 1:1.
The preparation of the allocation table and the operation of
the central registration center were outsourced to IROM CS
(Fukuoka, Japan). Both groups continued daily rehabilita-
tion treatment involving muscle strengthening training, joint
range-of-motion exercise, and weight-bearing from day 1
after the surgery until discharge.

Prohibited Concomitant Drugs

The concomitant use of Kampo medicines other than the
study drugs was prohibited throughout the study period.
In addition, osteoporosis treatment drugs, antipsychotics,
antidepressants, mood stabilizers, anxiolytics, sleeping pills,
and gastrointestinal prokinetic agents were not changed in
dosage or newly used throughout the study period.

Outcome Measurements

We assessed physical activity level, appetite, motivation,
ADL, quality of life (QOL), weight, pre-albumin level, num-
ber of days to achieve graded levels of walking ability, and
postoperative length of hospital stay. Physical activity level
was measured using a small tri-axial accelerometer (Active
style Pro HJA-750C; Omron Healthcare, Kyoto, Japan). This
accelerometer (40 x 52 x 12 mm, approximately 23 g includ-
ing battery) was worn at all times from getting up to going
to sleep, except during showering or bathing. The physical
activity level was the amount of exercise (Ex) calculated by
multiplying the metabolic equivalents (METs) by time. Ex
(METs xminutes) is a unit that reflects the amount of exer-
cise in terms of its intensity and duration. In this study, we
compared activity levels during daily activities and walking,
as well as the amount of time engaged in sedentary activity
(<3.0 METs), moderate activity (3.0-5.9 METs), and vigorous
activity (>6.0 METs). The physical activity level at each as-
sessment was recorded as the daily average of measurements
over the previous 7 days. Appetite was assessed in terms of
the daily dietary calorie consumption calculated from the
amount of food left uneaten after meals. Baseline values were
taken as the mean values measured on postoperative days |
and 2, and the value at each time point was taken as the daily
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Fig. 2. Study design.

average of measurements over the previous 7 days. Motiva-
tion was assessed by the vitality index score,”” ADL by the
Functional Independence Measure (FIM) score,” QOL by
the European QOL 5-Dimensions 5-Levels questionnaire
(EQ-5D-5/)® and its associated EQ-visual analog scale (EQ-
VAS) score, and nutritional status by pre-albumin value.
Gait function was assessed by the number of days required to
reach each of the following graded goals for walking ability:
walking within parallel bars, walking with a walker, walking
with a cane, and pre-fracture walking ability. The examiner
was not involved in the division of study groups and was not
informed on which group the patients were assigned.

Observations were conducted from postoperative day
3 until the day of discharge. In the HET group, daily HET
administration was started on postoperative day 3. Assess-
ments were conducted on postoperative day 3 (baseline), in
weeks 2, 4, 6, 8, and 10, and on the day of discharge (or the
day of withdrawal) (Fig. 2).

The discharge criteria included stable walking ability
(including with a cane or walker) or stable mobility by other
means (such as a wheelchair) and the point at which the prog-
ress of rehabilitation treatment had reached equilibrium.

Safety Measurements

For safety, all adverse events were recorded. Of these,
adverse events for which a causal relationship with the study
drug could not be ruled out were defined as “adverse drug
reactions”. Adverse event assessments were also conducted
on postoperative day 3 (baseline), in weeks 2, 4, 6, 8, and 10,
and on the day of discharge (or the day of withdrawal) (Fig.
2). Liver function (aspartate transaminase, alanine transami-
nase, alkaline phosphatase, y-glutamyl transpeptidase, and
total bilirubin), kidney function (creatinine and blood ureca
nitrogen), and potassium were assessed from blood tests. If
an adverse event occurred, treatment or appropriate mea-
sures were provided. If the study was considered too difficult

Hochuekkito (HET) group

to continue with observations, administration of the study
drug was discontinued.

Sample Size

The sample size was calculated based on the number of hip
fracture patients per year at research facilities and was set
as the number of cases considered to be practicable in daily
medical practice within the registration period.

Statistical Analysis

Descriptive statistics summarizing the attributes of the
study population and efficacy evaluations were conducted us-
ing the full analysis set, and safety evaluations were conduct-
ed using the safety analysis set. The results were expressed
as means *+ standard deviations. Changes in the physical
activity levels of the two groups between postoperative week
2 and the date of discharge (or the date of withdrawal) were
compared using Student’s z-test. Changes in the motivation,
ADL, and QOL of the two groups between postoperative day
3 and the date of discharge (or the date of withdrawal) were
compared using a Wilcoxon rank sum test and changes in
appetite, weight, and pre-albumin were compared using a
linear mixed-effects model. The number of days required to
reach each grade of walking ability and postoperative length
of hospital stay were compared using a Log-rank test, and the
proportions of patients who returned home were compared
using Fisher’s exact test. In all cases, statistical significance
was set at P<0.05. All statistical analysis was outsourced to
the third-party organization Icross (Fukuoka, Japan).

RESULTS

Patients Characteristics

There were no significant differences between the control
and HET groups in terms of sex, age, height, pre-fracture
living circumstances (living at home, other residences, care
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Table 1. Baseline characteristics

Characteristic Con(tlrlillg)r oup HFEI}“:%B(;up P value
Age (years) 85.1+£8.8 84.4+8.9 0.793
Sex Male 0 (0.0 2 (10.0) 0.488
Female 18 (100.0) 18 (90.0)
Height (cm) 148.6+6.4 150.1£7.9 0.526
MMSE score 19.5+£5.3 19.8+6.3 0.875
Fracture site Neck 9 (50.0) 13 (65.0) 0.512
Trochanter 9 (50.0) 7 (35.0)
Surgical procedure Osteosynthesis 12 (66.7) 10 (50.0) 0.342
Hemiarthroplasty 6 (33.3) 10 (50.0)
Pre-fracture living Living at home 9 (50.0) 10 (50.0) 1.000
circumstances Other residences 6 (33.3) 6 (30.0)
Care home paid for by long-term care insurance 1 (5.6) 1 (5.0)
Nursing home paid for by health insurance 2 (11.1) 3 (15.0)
Pre-fracture walking ability Walking independently 7 (38.9) 9 (45.0) 0.214
Walking with a cane 6 (33.3) 4(20.0)
Walking with a walker 5(27.8) 3 (15.0)
Walking by holding onto furniture 0 (0.0) 4 (20.0)
Previous hip fracture Yes 2 (11.1) 2 (10.0) 1.000
No 16 (88.9) 18 (90.0)
Osteoporosis treatment Yes 1(5.6) 4(20.0) 0.344
No 17 (94.4) 16 (80.0)
Comorbidities Yes 4(22.2) 5(25.0) 1.000
No 14 (77.8) 15 (75.0)
Concomitant drugs Yes 17 (94.4) 17 (85.0) 0.606
No 1(5.6) 3 (15.0)
Cohabitant Yes 10 (55.6) 7 (35.0) 0.328
No 8 (44.4) 13 (65.0)

Values are expressed as mean + standard deviation or numbers (percentage).
P values were calculated using the two-sample #-test (age, height, MMSE score) and Fisher's exact test (other parameters).

home paid for by long-term care insurance, nursing home
paid for by health insurance), pre-fracture walking ability
(walking independently, walking with a cane, walking with
a walker, walking by holding onto furniture), fracture site,
surgical procedure, MMSE score, previous hip fracture, os-
teoporosis treatment, comorbidities, concomitant drugs, and
cohabitants (Table 1). One patient with femoral neck frac-
ture in the HET group was 65 years old and was highly active
both at home and at work and was therefore treated with total
hip arthroplasty rather than femoral head replacement.

Outcomes
There was no significant difference between the two
groups in terms of the amount of exercise during daily

activity (Fig. 3A), but the level was significantly higher in
the HET group (0.03+0.01 Ex) than in the control group
(0.02+0.01 Ex) in terms of the amount of exercise during
walking in postoperative week 10 (P=0.036, Fig. 3B). There
was no significant difference between the two groups in the
amounts of time engaged in sedentary activity (<3.0 METs)
and moderate activity (3—5.9 METs) in terms of the duration
of activity at each intensity level (Fig. 4A,B), but the time
engaged in vigorous activity (6.0 METs) was significantly
longer in the HET group (1.2+0.7 min) than in the control
group (0.6+£0.4 min) in postoperative week 8 (P=0.026, Fig.
4C). Appetite, assessed in terms of dietary calorie consump-
tion, was significantly higher in the HET group (postopera-
tive week 10: 1374+£152 kcal/day, discharge: 1352+175 kcal/
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Fig. 3. Effects of HET on the amount of exercise during (A) daily activity and (B) walking. Bars are expressed as mean.
Error bars represent standard deviation. Number of patients at each time point is shown in parentheses. *P<0.05 (Student’s

t-test).

day) than in the control group (postoperative week 10:
1165+233 kcal/day, discharge: 1204+253 kcal/day) in post-
operative week 10 and upon discharge (P=0.016 for postop-
erative week 10, P=0.035 at discharge, Fig. 5). There was
no significant difference between the two groups in terms of
QOL assessed by the EQ-5D-5/ (Fig. 6A), but the EQ-VAS
score was significantly higher in the HET group (80.4+15.0)
than in the control group (64.7+23.9) in postoperative week
6 (P=0.038, Fig. 6B). There was no difference between the
two groups in the time taken in achieving the ability to walk
using parallel bars or a walker or in recovering pre-fracture
walking ability (Fig. 7A,B,D). The time taken to achieve the
ability to walk with a cane was significantly shorter in the
HET group than in the control group (P=0.042, Fig. 7C).
However, there was no significant difference between the
two groups in terms of vitality index score, FIM total score,
weight, pre-albumin levels, the proportion of patients who
were able to return home (Table 2), and postoperative length

of hospital stay (Fig. 8).

Adverse Events

Adverse events occurred in five patients in the control
group (five events: hyperkalemia, hypokalemia, anorexia,
hypoxemia, and displacement of the fracture) and in seven
patients in the HET group (ten events: three cases of hypo-
kalemia and one case each of elevated y-GTP, dysuria, hy-
pertension, constipation, dry mouth, and proximal humeral
fracture and subtrochanteric femoral fracture because of a
fall). Adverse drug reactions also occurred in four patients
in the HET group (five events: two cases of hypokalemia and
one case each of dysuria, constipation, and dry mouth).

DISCUSSION

In Japan, hip fracture occurs more commonly in women
than in men, and its incidence in both sexes peaks in the

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Fig. 4. Effects of HET on the amount of time engaged in (A) sedentary activity (<3.0 METs), (B) moderate activity (3—5.9
METs), and (C) vigorous activity (=6.0 METs). Bars are expressed as mean. Error bars represent standard deviation. Number

of patients at each time point is shown in parentheses. *P<0.05 (Student’s ¢-test).

85-89 years age group. Surgical treatment is performed in
95% of cases.¥ The mortality rate for patients who do not
undergo surgery is significantly higher and is lower when
patients undergo surgery within a few days of admission.”!?

The Japanese clinical practice guideline on the management

of hip fractures state that unless surgery must be delayed
because of a medical comorbidity, it should be performed as
early as possible.? The most important characteristic of hip
fracture is that surgery must be conducted within a few days
of a fracture to the femur, the largest of the limb bones, even
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Fig. 5. Effect of HET on dietary calorie consumption. Bars are expressed as mean. Error bars represent standard deviation.

Number of patients at each time point is shown in parentheses. *P<0.05 (Linear mixed-effects model).

in elderly patients who are already frail. This causes further
decline in their physical strength postoperatively, but they
must still undergo convalescent rehabilitation treatment, in-
volving ambulation, weight-bearing, and exercises for early
recovery to their pre-fracture level of ADL. However, elderly
women, the group with the highest incidence of hip frac-
ture, are susceptible to nutritional deficiencies, and should
they lose weight, they may also experience muscle fatigue,
cognitive impairment, and reduced QOL.'") Many patients
with hip fracture have low food consumption before their
injury, and their nutritional status is often poor. They also
tend to eat less during postoperative rehabilitation treatment,
making them even more vulnerable to malnutrition. Patients
with hip fracture with nutritional deficiencies have reduced
function'? and often struggle with postoperative rehabilita-
tion treatment. Therefore, there is significant need for a drug
that helps with recovery during postoperative convalescent
rehabilitation of elderly female patients (aged >80 years) with
hip fracture, particularly those with low appetite.

Hip fracture is more common in individuals with low food
consumption,'® and poor nutrition caused by loss of appetite
is a factor that contributes to its occurrence.'¥ Women who
are already thin show further loss of appetite after a hip frac-
ture, and their energy consumption diminishes.'> Improving
the appetite of patients with hip fracture is important for the

postoperative recovery of physical strength and function.
HET is a Kampo medicine that is widely used to increase
physical strength and improve anorexia in elderly people,'®
which is an effective approach in increasing the vitality of
patients with diminished appetite.'”) In a study of cachexia
modelmice, Yae etal.'¥ showed that HET prevented decreases
in food and water consumption and weight loss. Although no
previous study has addressed the efficacy of HET following
hip fracture surgery, the results in the present study showed
that early postoperative administration of HET improved
dietary calorie consumption after hip fracture surgery
from postoperative week 10 until discharge. In this study,
there was no evidence that HET had any effect on weight or
pre-albumin levels, both of which reflect nutritional status.
However, we found that HET helps to increase appetite in
elderly patients who underwent hip fracture surgery. Our
results suggested that increased dietary calorie consumption
increases physical strength, which in turn increases physical
activity levels in rehabilitation treatment.

Hip fracture is common in infirm elderly people.'? van de
Ree et al.?” estimated that 53.3% of patients with hip fracture
had been frail prior to the fracture. It is considered that physi-
cal activity level may have been already low in many elderly
patients with hip fractures because the risk of hip fracture
is proportional to the level of physical activity.”!>? Because

Copyright © 2022 The Japanese Association of Rehabilitation Medicine
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Fig. 6. Effects of HET on (A) EQ-5D-5/ and (B) EQ-VAS scores. Bars are expressed as mean. Error bars represent standard
deviation. Number of patients at each time point is shown in parentheses. *P<0.05 (Wilcoxon rank sum test).

physical activity levels decline further after hip fracture,??
the degree to which they can be increased in postoperative
rehabilitation treatment after hip fracture is crucial. Several
studies on the effect of HET on physical activity levels have
been reported. In a study of senescent mice using a murine
model of malnutrition, Nahata et al.2¥ showed that HET
increased physical activity levels by enhancing amino acid
metabolism. Wang et al.>> conducted a study using chronic
fatigue syndrome (CFS) model mice and reported that 4
weeks of HET administration improved spontaneous activ-
ity. In another study of CFS model mice, Chen et al.>® also
showed that spontaneous activity was increased by HET
administration. In the present study, we found that vigorous
physical activity of 6.0 METs or higher was more common
with increased in dietary calorie intake. Therefore, HET may
increase physical activity levels by improving appetite.
Elderly patients with low activity levels are considered
to have poor QOL before hip fracture,?” and this is further
reduced after hip fracture.?®3) Pre-fracture frailty?” and

preoperative anemia’? are associated with diminished post-
fracture QOL. The effects of hip fracture on elderly patients,
both physically and mentally, are severe.>” Improving QOL
must also be considered during postoperative convalescent
rehabilitation. Although few studies have addressed the
effect of HET on the QOL of frail elderly people, a random-
ized double-blind placebo-controlled trial by Satoh et al.>)
showed that HET administration for two 6-week periods
separated by a 2-week washout period improved the QOL of
this population. From our results in the present study, daily
HET administration from postoperative day 3 increased the
EQ-VAS score in postoperative week 6, indicating that it
improved the QOL of elderly patients with hip fracture. Our
results showed that improvement in the QOL because of HET
administration occurred 2 weeks before appetite and physi-
cal activity levels improved. Given that some patients were
discharged from the hospital during this 2-week period, the
populations at each time point were not identical and com-
parisons could not be made. However, it is considered that
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Fig. 7. Effects of HET on the number of days required to achieve graded goals in walking ability: (A) walking within paral-
lel bars, (B) walking with a walker, (C) walking with a cane, and (D) pre-fracture walking ability.

improvements in QOL were related to improvements in ap-
petite and physical activity levels. Therefore, it is likely that
early improvement in QOL is important in the postoperative
convalescent rehabilitation treatment of elderly patients with
hip fracture.

Osteoporosis frequently occurs in elderly women and may
be the underlying condition behind hip fracture. Bone mass
decreases in post-menopausal women because of the activa-
tion of osteoclasts. Progressive osteopenia increases the
risk of fragility fractures, such as hip fracture. Secondary
fracture prevention is required for hip fracture patients soon
after the initial fracture,'” and bisphosphonates and other os-
teoporosis treatments are widely used to prevent osteopenia.
Recent studies have shown that HET suppresses bone mass
loss. In a study of model mice with ovaries removed, Ochiai
et al.’» showed that HET suppresses osteopenia by inhibit-

ing osteoclast activation. Although further clinical studies
are required, these findings suggest that HET may be useful
against osteoporosis.

Further investigation is required regarding the improve-
ment in activity levels that preceded the improvement in ap-
petite. In this study, with an observation period of less than 2
months, we did not observe any clear effect of HET on ADL.
However, HET administration in the early postoperative
period was effective in improving QOL, physical activity
level, and appetite for hip fracture patients with reduced ap-
petite and physical strength caused by the high invasiveness
of fracture and surgery over a short period. It is important
to note that the effects of HET were only observed from
postoperative week 6 until discharge, which was more than 1
month after the start of HET administration. Nakada et al.>>
reported that HET administration for a 2-week period had

Copyright © 2022 The Japanese Association of Rehabilitation Medicine



Prog. Rehabil. Med. 2022; Vol.7, 20220063

Table 2. Changes in vitality index score, FIM total score, pre-albumin level, and home return

Measurement Postoperative period Control group HET group P value
Vitality index score 3 days 8.3+1.7 (18) 8.6£1.6 (20) 0.671
2 weeks 9.2+1.0 (18) 8.9£1.5 (20) 0.662
4 weeks 9.0+£0.9 (17) 8.9£1.1 (17) 0.986
6 weeks 9.441.0 (17) 8.9+1.4 (15) 0.432
8 weeks 8.9+1.0 (13) 8.4+1.7 (9) 0.651
10 weeks 9.2+0.8 (9) 9.0+1.2 (8) 0.797
Discharge 9.4+0.7 (18) 8.7£1.5 (20) 0.132
FIM total score 3 days 54.7+14.3 (18) 50.6+20.1 (20) 0.306
2 weeks 70.3+18.8 (18) 63.9+24.8 (20) 0.349
4 weeks 80.0£19.2 (17) 76.4+29.5 (17) 0.743
6 weeks 85.1£19.6 (17) 82.0+29.0 (15) 0.623
8 weeks 81.5+14.8 (13) 73.1£25.7 (9) 0.367
10 weeks 81.1£16.6 (9) 74.9+26.9 (8) 0.596
Discharge 89.1+20.1 (18) 85.1+28.0 (20) 0.715
Body weight (kg) 3 days 47.4+6.0 (18) 48.2+5.6 (20) 0.683
2 weeks 46.2+5.5 (18) 47.1+5.5 (20) 0.761
4 weeks 45.3+5.6 (16) 47.1+5.8 (16) 0.538
6 weeks 44.8+5.4 (16) 46.4+6.1 (15) 0.394
8 weeks 44.1£5.6 (13) 46.1+7.6 (9) 0.761
10 weeks 44.6+6.3 (9) 47.2+7.7 (7) 0.911
Discharge 45.4+5.6 (18) 46.3+5.6 (19) 0.799
Pre-albumin level (mg/dL) 3 days 10.4+3.1 (18) 12.0+4.5 (20) 0.212
2 weeks 18.1£3.8 (17) 18.6+4.2 (19) 0.395
4 weeks 16.9+4.2 (17) 17.4+4.0 (16) 0.389
6 weeks 16.3+5.3 (14) 17.4+5.1 (11) 0.156
8 weeks 15.2+5.2 (13) 17.1£5.2 (9) 0.407
10 weeks 14.7+4.1 (5) 18.0+5.8 (5) 0.678
Discharge 16.5+4.9 (18) 18.4+4.1 (19) 0.539
Home return Yes 36.8 (14) 44.7 (17) 0.687
No 10.5 (4) 7.9 (3)

Values are expressed as mean + standard deviation (number) or percentage (numbers).

no apparent effects, although the effects were evident after
a 4-week administration period, indicating that long-term
administration is necessary. Although it is unclear why it
takes time for the effects of HET to appear after the start of
the administration, our results also suggested that an admin-
istration period of at least 1 month is required for its effects
to become evident.

Hypokalemia because of HET was evident in 2 of the
20 patients (10%). Therefore, potassium levels must be
monitored regularly during HET treatment after hip fracture
surgery.

This study has some limitations. First, the study had a
small sample size, with only 38 patients (28%) included in

the analysis after 135 patients were initially assessed. The
most frequent reason for exclusion was cognitive impair-
ment (MMSE score <10). Many hip fracture patients are
cognitively impaired, and Alzheimer’s disease increases
the risk for hip fracture by 2.5 times.>® This study required
patients to have a certain level of understanding of the study
and the ability to respond to questions. The requirement for
an MMSE score higher than 10 reduced the sample size.?”
Second, this was an open-label study without the use of a
placebo. Kampo medicines contain multiple crude drugs,
and their taste and smell make placebos difficult to prepare.
Third, to recruit a wide range of patients in this study, pa-
tients with low walking ability prior to fracture were also
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Fig. 8. Changes in length of postoperative hospital stay for HET treatment and control groups.

enrolled. Based on our observed results, it is possible that
clearer results may have been obtained if the study had been
conducted on patients with a high level of independent activ-
ity before the fracture.

Patients with low walking ability prior to fracture are less
active and may be discharged from the hospital relatively
early. Therefore, we considered that the effects of HET could
not be fully demonstrated. However, if a patient with some
high level of independent activity becomes less active be-
cause of surgery, more effective and rapid improvement in
activity can be expected with HET treatment. Therefore, it
is suggested some patients will receive benefit from HET
administration at the 6-week point. Hip fracture in Japan
occurs most frequently in women aged 85-89 years,” but
in the not-too-distant future, after 2040, the main age group
is expected to be people aged over 90 years.>? The number
of hip fracture patients is expected to increase further in the
future, and an increasing number of patients will exhibit
reduced physical strength, decreased appetite, and short-
ened life expectancy. For such patients, surgery should be
performed within a few days after the fracture injury, and
even if physical strength and appetite are further reduced by
the surgery, rehabilitation should be performed early after

surgery to help them regain their pre-injury lifestyle and ac-
tivities. Given that hip fracture patients are elderly, they have
very little spare capacity in terms of physical strength and
appetite. In our results, walking exercise, vigorous activity
time, and EQ-VAS each showed one instance of statistical
significance over the entire monitoring period. While these
results suggest that the benefits of HET treatment were mar-
ginal, it is apparent that elderly patients with hip fractures
received an overall benefit. Taken together, the results of this
study suggest that HET can be used to help elderly hip frac-
ture patients to safely increase their physical strength and
appetite during the postoperative recovery period.

CONCLUSIONS

Early postoperative HET administration to elderly hip
fracture patients improves QOL, physical activity level, and
appetite during convalescent rehabilitation treatment from
postoperative week 6. With electrolyte monitoring by regu-
lar blood tests, HET may be a safe, effective medication for
use in convalescent rehabilitation treatment of frail elderly
patients with hip fracture.

Copyright © 2022 The Japanese Association of Rehabilitation Medicine



Prog. Rehabil. Med. 2022; Vol.7, 20220063

13

ACKNOWLEDGMENTS

The authors acknowledge the significant technical con-
tributions by Ryohei Kobayashi, Mitsuto Fukushige, and
Toshitaka Kido from Tsumura & Co. The authors also thank
the study participants and the staff of Konan Hospital who
assisted in the study.

CONFLICTS OF INTEREST

This study was supported by funding from Tsumura & Co.

REFERENCES

1. Cabinet Office of Japan: Situation of the aging popula-
tion. In: Annual report on the aging society 2021 [in
Japanese]. https://www8.cao.go.jp/kourei/whitepaper/
index-w.html. Accessed 12 Jan 2022.

2. Orimo H, Yaegashi Y, Hosoi T, Fukushima Y, Onoda
T, Hashimoto T, Sakata K: Hip fracture incidence in
Japan: estimates of new patients in 2012 and 25-year
trends. Osteoporos Int 2016;27:1777-1784. https://doi.
org/10.1007/s00198-015-3464-8, PMID:26733376

3. The Japanese Orthopaedic Association, Japanese So-
ciety for Fracture Repair: Clinical practice guideline
on the management of hip fracture. 3rd edition [in
Japanese]. Nankodo, Tokyo, 2021;17-22.

4. The Japanese Orthopaedic Association: Nationwide
survey of hip fractures in 2020 in Japan [in Japanese].
https://www.joa.or.jp/member/committee/osteoporo-
sis/femur.html. Accessed 12 Jan 2022.

5. Folstein MF, Folstein SE, McHugh PR: “Mini-mental
state”. A practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res
1975;12:189-198. https://doi.org/10.1016/0022-
3956(75)90026-6, PMID:1202204

6. Toba K, Nakai R, Akishita M, Iijima S, Nishinaga M,
Mizoguchi T, Yamada S, Yumita K, Ouchi Y: Vitality
Index as a useful tool to assess elderly with demen-
tia. Geriatr Gerontol Int 2002;2:23-29. https://doi.
org/10.1046/j.1444-1586.2002.00016.x

7. Keith RA, Granger CV, Hamilton BB, Sherwin FS:
The functional independence measure: a new tool
for rehabilitation. Adv Clin Rehabil 1987;1:6—18.
PMID:3503663

10.

11.

12.

13.

14.

15.

16.

Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P,
Parkin D, Bonsel G, Badia X: Development and pre-
liminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res 2011;20:1727-1736. https:/
doi.org/10.1007/s11136-011-9903-x, PMID:21479777
Novack V, Jotkowitz A, Etzion O, Porath A: Does
delay in surgery after hip fracture lead to worse
outcomes? A multicenter survey. Int J Qual Health
Care 2007;19:170-176. https://doi.org/10.1093/intghc/
mzm003, PMID:17309897

Moran CG, Wenn RT, Sikand M, Taylor AM: Early
mortality after hip fracture: is delay before surgery
important? J Bone Joint Surg Am 2005;87:483—489.
https://doi.org/10.2106/JBJS.D.01796, PMID:15741611
Ponzer S, Tidermark J, Brismar K, Soderqvist A,
Cederholm T: Nutritional status, insulin-like growth
factor-1 and quality of life in elderly women with
hip fractures. Clin Nutr 1999;18:241-246. https://doi.
org/10.1016/S0261-5614(99)80076-4, PMID:10578024
Nishioka S, Wakabayashi H, Momosaki R: Nutri-
tional status changes and activities of daily living
after hip fracture in convalescent rehabilitation units:
a retrospective observational cohort study from the
Japan Rehabilitation Nutrition Database. J Acad Nutr
Diet 2018;118:1270-1276.  https://doi.org/10.1016/].
jand.2018.02.012, PMID:29752190

Meyer HE, Henriksen C, Falch JA, Pedersen JI, Tverdal
A: Risk factors for hip fracture in a high incidence
arca: a case-control study from Oslo, Norway. Os-
teoporos Int 1995;5:239-246. https://doi.org/10.1007/
BF01774013, PMID:7492862

Slemenda C: Prevention of hip fractures: risk factor
modification. Am J Med 1997;103:S65—S73. https://doi.
org/10.1016/S0002-9343(97)90028-0, PMID:9302898
Carlsson P, Tidermark J, Ponzer S, Soderqvist A, Ce-
derholm T: Food habits and appetite of elderly women at
the time of a femoral neck fracture and after nutritional
and anabolic support. ] Hum Nutr Diet 2005;18:117—
120. https://doi.org/10.1111/j.1365-277X.2005.00594 %,
PMID:15788020

Ogawa-Ochiai K, Ishikawa H, Li H, Vu Quang L,
Kimoto I, Takamura M, Hongawa T, Hane Y, Su-
zuki S, Okajima M, Mori K, Ito M, Takami A: Im-
munological and preventive effects of hochuekkito and
kakkonto against coronavirus disease in healthcare
workers: a retrospective observational study. Front
Pharmacol 2021;12:766402. https://doi.org/10.3389/
fphar.2021.766402, PMID:34867392

Copyright © 2022 The Japanese Association of Rehabilitation Medicine


https://www8.cao.go.jp/kourei/whitepaper/index-w.html
https://www8.cao.go.jp/kourei/whitepaper/index-w.html
https://doi.org/10.1007/s00198-015-3464-8
https://doi.org/10.1007/s00198-015-3464-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26733376?dopt=Abstract
https://www.joa.or.jp/member/committee/osteoporosis/femur.html
https://www.joa.or.jp/member/committee/osteoporosis/femur.html
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1202204?dopt=Abstract
https://doi.org/10.1046/j.1444-1586.2002.00016.x
https://doi.org/10.1046/j.1444-1586.2002.00016.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3503663?dopt=Abstract
https://doi.org/10.1007/s11136-011-9903-x
https://doi.org/10.1007/s11136-011-9903-x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21479777?dopt=Abstract
https://doi.org/10.1093/intqhc/mzm003
https://doi.org/10.1093/intqhc/mzm003
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17309897?dopt=Abstract
https://doi.org/10.2106/JBJS.D.01796
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15741611?dopt=Abstract
https://doi.org/10.1016/S0261-5614(99)80076-4
https://doi.org/10.1016/S0261-5614(99)80076-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10578024?dopt=Abstract
https://doi.org/10.1016/j.jand.2018.02.012
https://doi.org/10.1016/j.jand.2018.02.012
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29752190?dopt=Abstract
https://doi.org/10.1007/BF01774013
https://doi.org/10.1007/BF01774013
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7492862?dopt=Abstract
https://doi.org/10.1016/S0002-9343(97)90028-0
https://doi.org/10.1016/S0002-9343(97)90028-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9302898?dopt=Abstract
https://doi.org/10.1111/j.1365-277X.2005.00594.x
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15788020?dopt=Abstract
https://doi.org/10.3389/fphar.2021.766402
https://doi.org/10.3389/fphar.2021.766402
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34867392?dopt=Abstract

14

Watanabe M and Maeda J: Effects of Hochuekkito on Elderly Hip Fracture Patients

17.

18.

19.

20.

21.

22.

23.

24.

Nakae H, Hiroshima Y, Hebiguchi M: Kampo
medicines for frailty in locomotor disease. Front Nutr
2018;5:31. https://doi.org/10.3389/fnut.2018.00031,
PMID:29755984

Yae S, Takahashi F, Yae T, Yamaguchi T, Tsukada R,
Koike K, Minakata K, Murakami A, Nurwidya F, Kato
M, Tamada M, Yoshikawa M, Kobayashi H, Seyama K,
Takahashi K: Hochuekkito (TJ-41), a Kampo formula,
ameliorates cachexia induced by colon 26 adenocarci-
noma in mice. Evid Based Complement Alternat Med
2012;2012:1-10.  https://doi.org/10.1155/2012/976926,
PMID:23326296

Nymark T, Lauritsen JM, Ovesen O, Rock ND, Jeune
B: Short time-frame from first to second hip fracture
in the Funen County Hip Fracture Study. Osteoporos
Int 2006;17:1353—1357. https://doi.org/10.1007/s00198-
006-0125-y, PMID:16823545

van de Ree CL, Landers MJ, Kruithof N, de Munter L,
Slaets JP, Gosens T, de Jongh MA: Effect of frailty on
quality of life in elderly patients after hip fracture: a lon-
gitudinal study. BMJ Open 2019;9:¢025941. https://doi.
org/10.1136/bmjopen-2018-025941, PMID:31324679
Armstrong ME, Spencer EA, Cairns BJ, Banks E, Pirie
K, Green J, Wright FL, Reeves GK, Beral V, Million
Women Study Collaborators: Body mass index and
physical activity in relation to the incidence of hip
fracture in postmenopausal women. J Bone Miner Res
2011;26:1330-1338.  https://doi.org/10.1002/jbmr.315,
PMID:21611971

Joakimsen RM, Magnus JH, Fennebo V: Physical
activity and predisposition for hip fractures: a review.
Osteoporos Int 1997;7:503—513. https://doi.org/10.1007/
BF02652555, PMID:9604045

Sherrington C, Tiedemann A, Cameron I: Physical
exercise after hip fracture: an evidence overview. Eur J
Phys Rehabil Med 2011;47:297-307. PMID:21555983
Nahata M, Mogami S, Sekine H, lizuka S, Okubo N,
Fujitsuka N, Takeda H: Bcl-2-dependent autophagy
disruption during aging impairs amino acid utilization
that is restored by hochuekkito. NPJ Aging Mech Dis
2021;7:13. https://doi.org/10.1038/s41514-021-00065-8,
PMID:34210978

25.

26.

27.

28.

29.

30.

31.

32.

Wang XQ, Takahashi T, Zhu S, Moriya J, Saegusa S,
Yamakawa J, Kusaka K, Itoh T, Kanda T: Effect of
Hochu-ekki-to (TJ-41), a Japanese herbal medicine,
on daily activity in a murine model of chronic fatigue
syndrome. Evid Based Complement Alternat Med
2004;1:203-206. https://doi.org/10.1093/ecam/neh020,
PMID:15480446

Chen R, Moriya J, Yamakawa J, Takahashi T, Li Q,
Morimoto S, Iwai K, Sumino H, Yamaguchi N, Kanda
T: Brain atrophy in a murine model of chronic fatigue
syndrome and beneficial effect of Hochu-ekki-to (TJ-
41). Neurochem Res 2008;33:1759-1767. https://doi.
org/10.1007/s11064-008-9620-1, PMID:18317925
Parsons NR, Costa ML, Achten J, Griffin XL: Baseline
quality of life in people with hip fracture: results from
the multicentre WHITE cohort study. Bone Joint Res
2020;9:468—476. https://doi.org/10.1302/2046-3758.98.
BJR-2019-0242.R1, PMID:32874553

Randell AG, Nguyen TV, Bhalerao N, Silverman SL,
Sambrook PN, Eisman JA: Deterioration in quality of
life following hip fracture: a prospective study. Os-
teoporos Int 2000;11:460—466. https://doi.org/10.1007/
s001980070115, PMID:10912850

Peeters CM, Visser E, Van de Ree CL, Gosens T,
Den Oudsten BL, De Vries J: Quality of life after hip
fracture in the elderly: A systematic literature review.
Injury 2016;47:1369—-1382.  https://doi.org/10.1016/].
injury.2016.04.018, PMID:27178770

Alexiou K, Roushias A, Varitimidis S, Malizos K:
Quality of life and psychological consequences in el-
derly patients after a hip fracture: a review. Clin Interv
Aging 2018;13:143-150. https://doi.org/10.2147/CIA.
S150067, PMID:29416322

Amarilla-Donoso FJ, Lopez-Espuela F, Roncero-Mar-
tin R, Leal-Hernandez O, Puerto-Parejo LM, Aliaga-
Vera I, Toribio-Felipe R, Lavado-Garcia JM: Quality of
life in elderly people after a hip fracture: a prospective
study. Health Qual Life Outcomes 2020;18:71. https:/
doi.org/10.1186/512955-020-01314-2, PMID:32171319
Sim YE, Sim SD, Seng C, Howe TS, Koh SB, Abdul-
lah HR: Preoperative anemia, functional outcomes,
and quality of life after hip fracture surgery. J] Am
Geriatr Soc 2018;66:1524—-1531. https://doi.org/10.1111/
jgs.15428, PMID:30091139

Copyright © 2022 The Japanese Association of Rehabilitation Medicine


https://doi.org/10.3389/fnut.2018.00031
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29755984?dopt=Abstract
https://doi.org/10.1155/2012/976926
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23326296?dopt=Abstract
https://doi.org/10.1007/s00198-006-0125-y
https://doi.org/10.1007/s00198-006-0125-y
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16823545?dopt=Abstract
https://doi.org/10.1136/bmjopen-2018-025941
https://doi.org/10.1136/bmjopen-2018-025941
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31324679?dopt=Abstract
https://doi.org/10.1002/jbmr.315
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21611971?dopt=Abstract
https://doi.org/10.1007/BF02652555
https://doi.org/10.1007/BF02652555
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9604045?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21555983?dopt=Abstract
https://doi.org/10.1038/s41514-021-00065-8
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34210978?dopt=Abstract
https://doi.org/10.1093/ecam/neh020
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15480446?dopt=Abstract
https://doi.org/10.1007/s11064-008-9620-1
https://doi.org/10.1007/s11064-008-9620-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18317925?dopt=Abstract
https://doi.org/10.1302/2046-3758.98.BJR-2019-0242.R1
https://doi.org/10.1302/2046-3758.98.BJR-2019-0242.R1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32874553?dopt=Abstract
https://doi.org/10.1007/s001980070115
https://doi.org/10.1007/s001980070115
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10912850?dopt=Abstract
https://doi.org/10.1016/j.injury.2016.04.018
https://doi.org/10.1016/j.injury.2016.04.018
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27178770?dopt=Abstract
https://doi.org/10.2147/CIA.S150067
https://doi.org/10.2147/CIA.S150067
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29416322?dopt=Abstract
https://doi.org/10.1186/s12955-020-01314-2
https://doi.org/10.1186/s12955-020-01314-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32171319?dopt=Abstract
https://doi.org/10.1111/jgs.15428
https://doi.org/10.1111/jgs.15428
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30091139?dopt=Abstract

Prog. Rehabil. Med. 2022; Vol.7, 20220063

15

33.

34.

Satoh N, Sakai S, Kogure T, Tahara E, Origasa H,
Shimada Y, Kohoda K, Okubo T, Terasawa K: A
randomized double blind placebo-controlled clinical
trial of Hochuekkito, a traditional herbal medicine,
in the treatment of elderly patients with weakness N
of one and responder restricted design. Phytomedi-
cine 2005;12:549-554. https://doi.org/10.1016/j.phy-
med.2004.06.014, PMID:16121514

Ochiai S, Tokumura K, Park G, Ozaki K, Horie T,
Yamada T, Iwahashi S, Ohta K, Fusawa H, Okayama
Y, Kaneda K, Iezaki T, Hinoi E: Daily oral supple-
mentation of Hochu-Ekki-To prevents osteoclastic
activation and bone loss in ovariectomized mice. J
Pharmacol Sci 2021;145:1-5. https://doi.org/10.1016/].
jphs.2020.09.007, PMID:33357767

35.

36.

37.

Nakada T, Watanabe K, Jin G, Santa K, Kato H, To-
riizuka K, Hanawa T: Effects of Kampo medicines on
Th1/Th2 balance (IIT)—influence of the duration of
administration. J Trad Med 1998;15:376-377.

Liang Y, Wang L: Alzheimer’s disease is an important
risk factor of fractures: a meta-analysis of cohort
studies. Mol Neurobiol 2017;54:3230-3235. https://doi.
org/10.1007/s12035-016-9841-2, PMID:27072352
Vertesi A, Lever JA, Molloy DW, Sanderson B, Tuttle I,
Pokoradi L, Principi E: Standardized mini-mental state
examination. Use and interpretation. Can Fam Physi-
cian 2001;47:2018-2023. PMID:11723596

Copyright © 2022 The Japanese Association of Rehabilitation Medicine


https://doi.org/10.1016/j.phymed.2004.06.014
https://doi.org/10.1016/j.phymed.2004.06.014
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16121514?dopt=Abstract
https://doi.org/10.1016/j.jphs.2020.09.007
https://doi.org/10.1016/j.jphs.2020.09.007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33357767?dopt=Abstract
https://doi.org/10.1007/s12035-016-9841-2
https://doi.org/10.1007/s12035-016-9841-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27072352?dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11723596?dopt=Abstract

