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The implementation of cardiac rehabilitation
after acute myocardial infarction in Northern

Japan

Y. Sakata !, O. lto?, H. Watanabe 2, M. Kohzuki !

'Department of internal Medicine and Rehabilitation Science, Tohoku University Graduate School of Medicine, Sen-

dai, Japan

ZDepartment of Rehabilitation Medicine, Tohoku Kosei Nenkin Hospital, Sendai, Japan

Acute myocardial infarction (AMD) is a major cause
of morbidity and mortality worldwide. Cardiac
rehabilitation (CR) is one of regular therapy for
AMI, which improves cardiac and systemic capa-
city and quality of life and reduces mortality in
patients with AML! In Japan, however, the imple-
mentation of CR after AMI, especially recovery
phase CR and outpatient CR, is extremely poor in
contrast to the broad dissemination of percuta-
neous coronary intervention (PCI) for AMI.?
Moreover, the rate of implementation of CR might
he different in the region of Japan. Therefore, the
~ purpose of the present study was to investigate the
implementation of CR for AMI in Miyagi prefectu-
re, Northern Japan.

Materials and methods

Questionnaires were sent in 2009 to 40 hospitals
with Department of Cardiovascular Medicine, parti-
cipating the MIYAGI-AMI Registry Study, which
was established in 1979, whereby all patients with
AMI have been registered.? The questionnaire sur-
veyed the following: (1) hospital data, (2) cardio-
logy practice data, (3) implementation of CR for
AMI.

Results

Effective replies were obtained from all hospitals
(100%). The data were summarized in Table. In a
total of 40 hospitals, 16 hospitals were authorized
by the Japanese Circulation Society as cardiology-
training hospitals (THs), and two hospitals were
the JCS associated hospital. The percentages of
hospitals treating hospitalized AMI patients and
implementation of PCl in a total of hospitals were
65% and 50%, respectively. All of THs treated
hospitalized AMI patients and carried out PCI for
AMIL. The rates of implementation of CR for acute
phase AMI were 35% in total hospitals and were
75% in THs, respectively. Patient education pro-
grams were implemented in 79% of hospitals
implementing acute phase CR, whereas cardiopul-
monary exercise testing with expired gas analysis
was implemented in 14% of them. Although no
hospitals implemented CR for recovery phase in

Department of Cardiovascular Medicine, two
hospitals carried out CR for recovery phase in
Department of Rehabilitation Medicine.

Discussion

The present study demonstrated that THs mainly -
treated patients with AMI and practiced aggressi-
vely invasive procedures such as PCIL. In THs, the
rates of implementation CR for acute phase pro-
grams were higher than a previous report.?
Furthermore, most of CR programs included
patient education programs,® which was recom-
mended as an important component of CR ia the
guideline, in addition to exercise training and
diet therapy. These results suggest that com-
prehensive CR for acute phase AMI has dissemi-
nated in Department of Cardiovascular Medicine.
However, the implementation of cardiopulmo-
nary exercise testing with expired gas analysis,
which was also recommended to practice in the
guidciine,“ was stilt poor. It should increase the
implementation rate of cardiopulmonary exercise
testing.

A recent survey reported that there were a large
number of CR programs in the United States,” and
most of them were outpatient CR, whereas there
were no hospitals which implemented recovery
phase CR and outpatient CR in the present survey.
The previous survey indicated poor implementa-
rion of recovery phase CR and outpatient CR in

Tapan,? and the present survey revealed that this
Jap p Yy

trend was marked in Northern Japan. Two hospi-
tals, however, carried out CR for recovery phase in
Department of Rehabilitation Medicine. This sugge-
sts that Department of Cardiovascular Medicine
worked in cooperation with Department of Reha-
bilitation Medicine. The more close cooperation
between Department of Cardiovascular Medicine
and Depariment of Rehabilitation Medicine may be
disseminate recovery phase CR for AMI.

Conclusions

This survey revealed the fact that comprehensive
CR for acute phase AMI has infiltrated gradually in
Northern Japan. Although there was no implemen-
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Table I.-Hospital date and Implementation of CR for AMI.
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JCS training ICS associated Qther Total
hospital hospital hospizal

No. of surveyed hospitais 16 (40.0%) 2 (5.0%) 22 (55.0%) 40 (100%)
Hospital data
No. of hospitals beds 4424247 228+22 176+134 2854226
No. of carcdiology beds 54£37 16£9 37+31 43334
No. of cardiologists 9.4+8.0 2505 1.4£1.1 4.8+6.5
Status of cardiology care
Hospital treating AMI 16 (100.0%) 1 (30.0%) 9 (40.9%) 26 (65.0%)
No. of patients with AMI ( per year) 67.8:63.3 7.5%7.5 12.2£18.3 34.0£50.9
Hospitalization for AMI 17.9x4.3 10.0£10.0 7.0£12.5 11.5+11.2
Hospital implementing CAG 16 (100.0%) 2 (1006.09%) 4(18.2%0) 22 (55.0%)
No. of CAG ( procedures/year) 937.0£1199.6  136.0£126.0  152.32415.7  466.4+905.1
Hospital implementing PCI 16 (100.0%) 1 (50.0%) 3 (13.6%) 20 (50.0%)
No. of PCi ( procedures/year) 261.3£306.5 40.0£40.0 55.9+179.1 137.3+256.1
Hospital implementing emergency PCI 16 (100.09%) 1 (50.0%) 3 (14.3%) 20 (50.0%)
No. of emergency PCI (procedures/year) 83.7£90.8 10.0£10.0 §.2+26.6 37.3+£70.1
Implementation of CR for AMI{
Any CR for AMI 12 (75.0%) - 0(0.0%) 2 (9.1%:) 14 (35.0%)
Acute-phase CR for AMI 12 (75.0%) 0 (0.0%) 2(9.1%) 14 (35.0%)
Recovery-phase CR for AMI (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

0.0%) 0 (0.0%) 0 (0.0% 0 (0.0%)

Patient education program

0
Quipatient CR program 0¢
9

Cardiopulmonary exercise test with expired gas analysis 2

%) 0 (0.0%) 2 (9.1%) 11 (27.5%)
%) 0 (0.0%) 0 (0.0%) 2 (5.0%)

1CS: Japanese Circulation Society; AMLE acute myocardial infarction; CAG: coronary anteriography; PCL percutaneous coronury inter-

vention; CR: cardiac rehabilitation.

tation of recovery phase CR and outpatient CR in
Department of Cardiovascular Medicine in this sur-
vey, these CR implemented in Department of
Rehabilitation Medicine in at least two hospitals in
Miyagi prefecture.

References

1. Ades PA. Cardiac rehabilitation and secondury prevention
of coronary heart disease. N Engl | Med 2001,345:892-902.

2. Gote Y, Saito M, lwasaka T, Daida H, Kohzuki M, Ueshima
K el al. Poor Implementation of Cardiac Rehabilitation
Despite Broad Dissemination of Coronary Interventions for

NS

—387—

Acute Myocardial Infarction in Japan: A Nationwide Survey.
Cire § 2007,71:173-9.

Takil T, Yasuda 5, Takahashi J, {to K, shiba N et gl Trends
in acute myocardial infurction incidence and mortality over
30 yeuars in fapuan: Report from the MIYAGI-AMI Registry
Study. Circ J 2010,74:93-100.

Fletcher GF, Balady GJ, Amsterdam EA, Amsterdum EA,
Chaitmun B, Eckel R ef gl Exercise stundards for testing
wraining: A statemnent for heaithcure professionals from the
Araecican Heart Association. Circulation 2001;104:1694-740.
Curnier DY, Savage D, Ades PA. Geographic distribution
of cardiac rehabilitation programs in the United States. ]
Cardiopulm Rehab 2003;25:80-4.



40 &h World Congress of the ISPRM

Exercise training decreases the enhanced
expression of soluble (pro)renin receptor in
the kidney of spontaneously hypertensive rats

R. Rong, O. lto, N. Mori, P. Cac , M. Kohzuki

Department of Infernal Medicine and Rehabilitation Science, Tohoku University Graduate School of Medicine, Sen-

dai, Japan

The antihypertensive effect of exercise training
(Ex) has been showed in many epidemiological
stuciies and animal models with hypertension.* In
addition, our laboratory reported that Ex has renal
protective effects, such as decreases of the plasma
creatinine and proteinuria, and improvement of
glomerular sclerosis in rats with chronic renal failu-
re and diabetic nephropathy.® > However, the
mechanisms of the beneficial effects of Ex are still
not fully understood.

(Pro)renin receptor (PRR), a newest member of
renin-angiotensin system, has two forms: the full
length (f-PRR, 37kDa) and the soluble form (5-PRR,
28kDa).% PRR-bound (pro)renin enhances the
enzymatic activity to generale angiotensin I (Ang
1D and activates the receptor’s own intracellular
signaling pathways upregulating the expression of
the profibrotic proteins and associating with hyper-
tension and renal disease.” # The aim of the pre-
sent study is to examine the effect of Ex on the
expression of the two forms PRR in the kidney and
plasma of spontaneously hypertensive rats (SHR).

Materials and methods

Five-week-old Wistar-Kyoto rats (WKY) and SHR
were randomized each into a sedentary (Sed)
group or an Ex group (N.=6 in each group),
respectively. Ex with a treadmill (KN-73, Natsume
Industries Co., Tokyo, Japan) was performed by
the Ex group for 8 weeks (20 m/min, 60
minutes/day, 6 days/week). The systolic blood
pressure (SBP) was monitored each week by the
rail cuff method (Model UR-5000, Ueda Co., Lid.,
Tokyo, Japan). The day before the experimenting
final day, urine samples were pooled with metabo-
lic cages on ice for 24 hours. The final day, blood
and tissue samples were collected after decapita-
tion. The plasma parameters were measured by a
standard autoanalysis technique. The expression of
f-PRR and s-PRR in the renal cortex and plasma
was analyzed by Western blots.

Data are presented as the means=SEM. The signifi-
cance of differences in mean values was evaluated
using ANOVA. Values of P<0.05 were considered
to indicate significantly statistical significance.

Results

After 8 weeks, SBP was higher in the control SHR
than in the control WKY. Ex significantly lowered
SBP in SHR, but not in WKY. Ex did not affect the
plasma levels of total cholesterol, triglyceride, free
fatty acid, glucose or urea nitrogen in WKY or
SHR. Ex significantly decreased plasma creatininc
and increased creatinine clearance in SHR, but did
not affect them in WKY. Compared to WKY, the s-
PRR expression in the plasma was lower in SHR,
but both the s-PRR and f-PRR expression in the
renal cortex were higher in SHR. Ex did not affect
s-PRR expression in plasma of WKY or SHR. Ex
significantly decreased the s-PRR expression in the
renal cortex of SHR, but did not affect the f-PRR
expression in the renal cortex of WKY or SHR.

Discussion

This study showed that both renal f-PRR and s-PRR
expression in SHR is significantly enhanced, thou-
gh plasma s-PRR expression was decreased in
SHR. S-PRR can be secreted into the extracellular
space and bind rennin.? The role of s-PRR has not
yet been elucidated. The previous studies has
demonstrated that the over-expression of PRR
induced hypertension and glomerulosclerosis.® 1
Increased s-PRR expression in kidney was found in
Ang Il-infused hypertensive rats and CyplalRen2
transgenic rats with malignant hyperteasion.'" 12
PRR blocker totally prevented proteinuria and glo-
merulosclerosis in diabetic mice with Ang II type
1a receptor-deficience.’?

Although a low activity of the circulating RAS was
reported in SHR,' an enhanced intrarenal Ang I
content was demonstrated to lead to the develop-
ment of hypertension and renal injury in SHR.P
The present results suggest that the enhanced s-
PRR, secreted into the renal interstitium or the
twbular lumen, probably play an tunctional role in
hypertension and renal damage by inappropriately
activating intrarenal RAS in SHR, and the beneficial
effect of Ex on blood pressure and renal function
may associate with the decreased s-PRR expression’
in kidney.
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Conclusions

The Ex decreases the enhanced s-PRR expression in
the kidney of SHR. This may be involved in the
antihypertensive and renal protective effect of the Ex.
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As for ExTraMATCH study, therapeutic exercise
intervention effects for chronic heart failure patient
have reported reduction of mortality.! The meta-
analysis concerning to home-based exercise figu-
red slightly reduction from 60% to 70% of exercise
adherences.? The therapeutic exercise effects for
chronic heart failure patients have been cleared
instead it's suspicious whether to continue exercise
at home! Educational strategies through telephone
contact and pericdic home visit will be possible
improve quality of life and produce economic
henefits such as reducing hospital use and medical
costs for elderly patients with congestive heart fai-
fure.> Continual cardiac rehabilitation effects for
neart failure prevention are also reported although
persistence rate remains low, and their benefits
haven't generally spread. In this study, we've tried
to reveal mutual effects of exercise diary and
phone contacts among chronic heart failure
patienis.

Materials and methods

Ten out-patients with mean age 77.8 years old (3
females) whose have chronic heart failure, ran-
domly formed in intervention group (IG) and
control group (CG) during 6 months totally inter-
vention periods setting (Figure 1). For first 3
months both IG and CG realized following
weekly exercise program: once time hospitai-
exercise and 4 times home-exercise. Rest 3
mon:hs only performed home based exercise.
Additonally we requested to IG whole trial
period to record body weight and step counts on
a diary, besides we kept telephone contact 1o
them once a week. Participants’ baseline compari-
son used student t-test.

Chronological changes analysis had carried out
through one factor repeated measures ANOVA and
other items analyzed through Two- factor repeated
measure ANOVA. The level of significance had set
on p<0.05

 Figoeel Paricipant critéria: and exercise protocal |

{Hospital exercise]
Total Exercise tme lhour30min.

[Home esercise}

among participant.

[Managewment program|

It is performed only by IG

Telephose contacts .

L Record body weight and step counts on a diary

(Study excluded]
Mini Meotal State Exapination=23 ¢ ﬂ 3month M Smonth
s Weight and step countsion’a dicy records {everyday).
(Participont. satisfies the following criteria | : 1 | Telephooe comact Weekty
1, BNPZ 80pgial, or EFS40% 1(’}‘5;“"“"“ FOI L G | Home-orertise (4Wesk) | Home-cxercite (SWeek)
2, Not applicable to contraindication heart failure ; “Hosnital exereise (1rWeek o ’
L P A | Fompiabeyercise (iveet)
[Guidelines for rehabilitation in patients with
cu&ex’asmlaa"d{scase.{EC53007)) ) T | Homesexercise  (4Week)  Home-sxercise (5/Week) H
3, At least within six months, hospalization and Control zroup G bt e T rrns " g
cardiac Rehabilitaticn haven't . (coy ng@l-e;cgex;z & Veekd . i

Exahmtion Evaleaticn Evaluation

Stretching and Gymnastics 15mio, Resistance training 15ain. Aerobic exercise 30min. Advised bome exercise jlmm

For making howe excrcise behavior, patient educatica bad realized concerning 1o exexcise program such as resistance baming ducision

Figure 1. - Intervention and control group.
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Table I. - Change of motor function and exercise adherences.

Patients characteristics at basel G CG p
n S 5
age 76.0£3.8 79.6£3.2 NS
Gender male 3 4 NS
fernale 2 1
BML 1) 23.5+4.7 24.9x19 NS
EF(%) 2) 46.0+15.2 51.5+#8.0 NS
BNP{pg/mi) 3) 225.4%65.3 377.0£231.7 NS
NYHA 14 3 5 NS
I 2 0
Change of motor function and exer Baseline 3month Gmonth Baseline 3month 6month
SWT (m) 3) 168.0£121.1  206.0298.1  222.0x114.4  156.0+37.2  188.0x35.6  196.0x30.1
Muscle power of 0.37+0.18 0.63£0.20*  0.69x0.31 0.62+0.18 0.69£0.19 0.712£0.15
ankle plantar flexion (kg)6)
Muscle power of 0.40£0.20 0.50+0.21* 0.47+£0.27 0.34+£0.05 0.38£0.07 0.37+0.08
knee extension (kg) 7)
One-leg standing (sec.) 8 17.7+18.1 19.8+19.0 20.1£20.6 24.3+15.3 27.1x15.8 27.2£189
Grasping power (kg) 9) 28.9:4.9 25.626.0 24.5+7.2 26.9+6.7 20.2+6.4 28.8+6.5
Exercise time of one week (min.) 68.5+74.6 17251107 209.5+126.6" 189.0+351.2 285.0+316.5 174.04217.8

Gender, NYHA:Number of people. Expect for gender, NYHY: MeanzSD; NS: Not significant

*1<0.05 vs. haseline
Patients Characteristics at baseline: Student t-test

Change of motor function and exercise adherences :One factor repeated measures ANOVA_

1BMIL: Body mass index; 2)EF: Ejection fraction; 3) BNP:Brain natriuretic peptide; ONYHA:New York Heart Association Functiona!
Classification; S)SWT: Shuttle Walking Test, Meusure walking distanc; 6.7) Measure it using _-tas FI(ANIMA Japan).
Meusurement(kgW)/body weight(kg); 6-DMeasurement vaiue had decided with average of both side maximum rates through 2 tinwe
trials. 10) Made Questionnaire Exercise persistence questionnaire and exdrained exercise time in one week.

Results

IG had figured out significantly increasing of both
muscle power of ankle plantar flexion and knee
extension on 3month, in addition the exercise time
for one week was approved improvement in 1G of
enforcement in the 6 month when hospital-exerci-
se period was ended. Chronological changes com-
parison both IC and CG had interacted on ankle
planter flexion. (Table I).

Discussion

Recent studies have been revealed muscle-skeletal
abnormality and disabilities on heart failure
patient, suggest meaningful effects of resistance
training,® reporting exercise tolerability correlated
with both muscle capacity and strength,® also with
muscle cross-sectional area decreasing in triceps
surae. In this study, as result the management pro-
gram interventions have been provided improve-
ment of ankle planter flexion and knee extension
strength due to exercise frequency augmentation,
thus on an exercise behavior questionnaire weekly
exercise time had increased. By incorporating half
squat and calf raise as additional home exercise,
different amounts of those exercise might be
influenced the results.

Conclusions

Management program such as diary recording and
telephone contact combined with hospital-exercise
was contributed improvement of lower extremitics
muscle power. Even it was only performed home
exercise, it will be possible to keep lower extremi-
ties muscle power. Management program will be
contributed 1o improvement of exercise time.
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The patients with peripheral arterial disease (PAD)
often avoid physical activity, especially ambulation
because of claudication.! Exercise training
markedly improves walking ability * and provides
a significant reduction of the cardiovascular morta-
lity and morbidity in patients with PAD.? Although
exercise is thought to be effective treatment for
PAD, there have been few studies for changes in
health-related quality of life (HRQOL) and impro-
vement of walking ability in patients with resteno-
sis or withour indication for angioplasty or surgery.
We evaluated the effects of exercise training on
walking ability and HRQOL in these PAD patients.

Materials and methods

Among the 16 patients with lower extremity PAD,
11 patients were eligible for the stwdy. 5 patients
were excluded; 4 pateints did not completed que-
stionnaire and 1 patient got a cancer. Of the 11
PAD patients, 6 patients had restenosis after an
angioplasty or surgery, and 5 patients were unindi-
cated for angioplasty or surgery. The exercise pro-
gram was performed in the Rehabilitation Center
of Tohoku University Hospital for 3 months. Exer-
cise program was consist of treadmill, cycle ergo-
meter, stretch, and muscular self training. During
the exercise session, treadmill exercise was perfor-
med in protocol 12% grade, 2.4km/h, 30 minutes
per day, and five sets per week. To assess walking
ahility and health-related quality of life, Walking
Impairment Questionnaire (WIQ) and the 36-item
Short-Form (SF-36) based on norm based scoring
(NBS) transltated with Japanese were used bhefore
and after the exercise program. The demographic
and risk factors were expressed as meanzstandard
deviation (SD), and comparisons between at
beginning and after 3 months during the exercise
training were performed using paired Student’s t-

test. Exercise tolerance of general linear models.

between at beginning and after 3 months during
the exercise training were expressed as
meantstandard error (SE) with paired Student's t-
test. Influence in HRQOL within maximal walking
distance (MWD) were analyzed with a Wilcoxon
signed-ranks test after changed all of that in impro-

vement rate. Analyses were performed with Stai-
view for window 5.0 software (SAS institute Inc.).

Results

Exercise training improved MWD and HRQOL in
PAD patients. After the exercise program, maximal
limh power, anaerobic threshold, peak VO, and
pain walking distance tended to be increased. The
MWD improved from 207.4£51.9 meters at basel:-
ne to 414.8+66.6 meters after 3 months. In the
HRQOL, physical component summary (PCS) ten-
ded to be increased, especially physical functio-
ning (PF) increased significantly. Walking distance
and walking speed in WIQ increased significantly.
Between MWD and SF-36 scales, the change in
MWD correlated weakly with role physical (RP).
bodily pain (BP), vitality (VT) and social functio-
ning (SF) and correlated negatively with the chan-
ge of in mental health (MH).

Discussion

In the current study, we demonstrated that exerci-
se training for 12 weeks improved walking ability
and HRQOL in patients with PAD. Supervised
exercise training as recommended in the treaiment
of claudication symptoms in PAD,% markedly
improves walking ability. The previous study have
documented that exercise training improved not
only walking ability but also PF in HRQOL.! The
majority longitudinal study of HRQOL in PAD
reported an improvement of Physical Component
Summary (PCS) in SF-36.%> The present results
show similar observations as previous studies. In
this study, the patients were almost do not under-
go surgical treatment or they were stopped surgi-
cal weatment because their own risks of aging or
complications. The present results also suggest that
exercise training improves walking ability in PAD
patients with restenosis or without indication for
angioplasty or surgery and that the improved
walking ability might improve QOL.

Conclusions
Exercise rraining improved walking ability and
QOL in PAD patients even with restenosis or
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