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analysis time (years)
Number at risk

not decline 654 638 612 573 52
decline 163 150 133 114 10
not decline decline

ADLOBEFRNE T 7 L
ADLDREFRNE T H Y

All-cause mortality

Adjusted HRP

N Incidence rate2  Crude HR (95%ClI) (95%Cl)
Functional status score
not declined 654 2.2 ref ref
declined 163 7.0 3.19(1.75-5.82)  2.68 (1.31 —5.50)

HR, hazard ratio; Cl, confidence interval.
alncidence rate per 100 person-years.

bCox proportional hazards model with adjustment for age, sex, body mass index, years on dialysis,
smoking status, albumin, phosphorus, baseline functional status score, and 13 comorbidities.

Part of Dialysis Outcomes and Practice Pattern Study (DOPPS) since 1999

Matsuzawa R et al. J Ren Nutr. 2018
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Frailty and Access to Kidney Transplantation

Christine E. Haugen@®," Nadia M. Chu,"? Hao Ying,' Fatima Warsame@®,' Courtenay M. Holscher," Niraj M. Desai,’
Miranda R. Jones,” Silas P. Norman,® Daniel C. Brennan,? Jacqueline G.an';ur:'zh‘<-Wa.r}g,3r Jeremy D. Walston,”

Adam W. Bingaman,® Dorry L. Segev(®,"? and Mara McAdams-DeMarco (@) '*

YR - 7078B D BE#BtEi=ME (prospective)

Table 1. Cumulative incidence (%) of listing, waitlist mortality, and kidney transplantation
Cumulative Incidence, %
Outcome by Frailty Status n Multivariable Models
6 mo 1lyr 3yr 5yr
Chance of listjine e s Adjusted HR (95% CI) P value
Nonfrail tiJR Z I\ ‘ ﬁ 5 *%A 56 62 N/A Reference 3 8 % \/
Frail 41 46 N/A 0.62 (0.56 to 0.69) <0.001
Risk of waitlist mor al}' Adjusted SHR (95% CI) P value 0
Nonfrail fz fﬁ{g:*% [ ?b 1 2 10 18 Reference j
Frail I— ~J o) o t 2 4 18 33 1.70 (1.36 to 2.14) <0.001 7 0 A)
Chance of ki nspla on Adjusted IRR (95% CI) P value
Nonfrail % f E'EE 3991 14 21 35 43 Reference 32% )
Frail 561 11 16 28 34 0.68 (0.58 to 0.81) <0.001

Cox proportional hazards were adjusted for age, sex, and race for chance of kidney transplantation listing. Competing risk models were
used to quantify the risk of waitlist mortality by frailty status in kidney transplant waitlist candidates. Transplant was treated as a
competing risk, and models were adjusted for age, sex, race, body mass index, cause of ESKD, and blood type. Poisson regression was
used to calculate the incidence rate ratio of kidney transplant and adjusted for age, sex, race, body mass index, cause of ESKD, and blood
type. HR, hazard ratio; 95% CI, 95% confidence interval; N/A, not available; SHR, subhazard ratio; IRR, incidence rate ratio.

Haugen CE. Clin J Am Soc Nephrol. 2019




Open Access
- = (S PR
Renal rehabilitation as a management E ~ L\
strategy for physical frailty in CKD / ~.
Ryota Matsuzawa @ ~ <

~
~
N
Ny

« I XL
° /E?E_?Jxﬁﬂ

e" B{AREEERT

' SITREN Y

TN T v RIEEET
EFMAEEY

S

H &4 E5IR
/

b
EX
RIS
2
il

CKD
A2 U (KIE)
REMETS F—2 X, REE
BT aE

F A T/ R IE.
7 I/ Bk

ABEA Xk

)L 3

Matsuzawa R. Renal Replacement Therapy. 2022




SREDERREICREL T3 L HIB L& )
Renal rehabilitation as a management = "

s oty n G B BEES) A

1. REHITEE (<1.0m/#) or

2. Short Physical Performance Battery (< 125)

T T BRRENET L

S EER sEENE T
_ . 1. Gt or SEBIES

e ~3ICEEN HE. \ "
2. BENE D e s - EBMAGSH (< 40005) or
3. BITa AR 2. M
4. SHE e T - 300U EoEE (< 5H/E)

- BEINARBE (60[IH{TEEEE) - 57 (sit-to-stand) | vmr e c :

- S /NT v RABERE (BRI BB, timed up and go test) EREETSH )l'

1. BOHEDEEE }

et .
SUBEEET 5 ) . supteRaEAA | S
EALEIRE |1 - ezcozunms  AREERTRL
- EBEEER - HHALL—=2 . BERRESEE AL
*NZFVAPL—Z=VT RPLyF  LE l :
v

6B #or 1FE# D FHIFEEA~
ABRRAIRY DR

*‘\~\‘\\\\\\\\9

Matsuzawa R et al. Renal Replacement Therapy. 2022




REVIEWS

| Physical inactivity: a risk factor and
target for intervention in renal care

Dorien M. Zelle' *, Gerald Klaassen'*, Edwin van Adrichem?3, Stephan J.L. Bakker',
Eva Corpeleijn® and Gerjan Navis'
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Habitual Physical Activity Measured by Accelerometer
and Survival in Maintenance Hemodialysis Patients

Ryota Matsuzawa,** Atsuhiko Matsunaga,* Guogin H.’.«mg,f Toshiki Kutsuna,® Akira Ishii,™ Yoshifumi Abe,*

Yutaka Takagi,™ Atsushi Yoshida,” and Naonobu Takahira*

430 Japanese outpatients who were undergoing

hemodialysis 3times per week at the Department
of Hemodialysis Center at Sagami junkanki Clinic
from October 2002 to February 2012

95 patients who were excluded becausethey did not meet criteria
+ 32 patients had severe cardiovascular disease
+ 16 patients hospitalized or changed clinic within 3 months
prior to the study
+ 11 patients needed assistance in walking or daily activities
+ 5 patients amputated their leg or toe
+ 32 had other reasons

A

335 patients who were eligible for the study

133 patients who did not agree with participating in the study

Y

202 patients who agreed with participation for the
study and were followed up to 7 years

1.0
W — R
-1"""**'!'?1. Physical activity time = 50 min/day
l..q..x__‘“_-'
- 0.757 "'“!-H--+++--+-L
"t
g 1..|.--L“=
E 0.50- Physical activity time < 50 min/day
#1043/ 3FEH7 B
3 (710004 (ctH)
0.251 =T YU R722%:R 2
Logrank P = 0.001
0.0 -

0 12

Number at risk
250 min 75 68
<50min 127 107

T T
24 36 48 60 72 84
Months of follow-up

58 48 38 36 33 30

80 56 48 39 29 25

Matsuzawa R. Clin J Am Soc Nephrol. 2012




ORIGINAL RESEARCH

Physical Activity Dose for Hemodialysis
Patients: Where to Begin? Results from a
Prospective Cohort Study

Ryota Matsuzawa, PT, PhD,* Baback Roshanravan, MD, MS,T Takahiro Shimoda, PT; MS,*
Noritaka Mamorita, ME, PhD, Kei Yoneki, PT; MS,t Manae Harada, PT; MS,+

Takaaki Watanabe, PT, MS, T Atsushi Yoshida, MD, PhD,¥ Yasuo Takeuchi, MD, PhD,+*
and Atsuhiko Matsunaga, PT, PhD+

1.8 -
All (n = 282) \
1.6 1\ Hazard Ratio

Age, y 64.8 = 10.6 il X e BET

=65y, % 142 (50.4%) % \
Men, % 154 (54.6%) 5121\
Height, m 1.59 + 0.09 B 4 “
Dry weight, kg 54.3 = 10.9 T
Body mass index, kg/m? 21.3 = 3.3 % 0.8
Time on hemodialysis, y 7.0+ 7.8 2 o6

<

Number of steps (steps) 0.4

7 day 3,920 = 2,797

Nondialysis day 4,337 + 3,160 02

Dialysis day 3,099 = 4,337 0 : . .

0 5,000 10,000 15,000

Number of Steps (steps)

Matsuzawa R, Matsunaga A et al. J Ren Nutr. 2018




Youden Index

0.30
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0.00

. JEEMTELEH7-Y 40003
o e s

Specificity: 0.73

T T T

Number of Steps

Per 1,000 Steps

5,000 10,000 15,000 =4,000 Steps <4,000 Steps Increase
Number of Steps (steps) Model 1
HR (95% CI) Reference 2.92 (1.51-5.63) 0.82 (0.72-0.93)
P value - .001 .002
Model 2
HR (95% ClI) Reference 2.72 (1.41-5.30) 0.83 (0.73-0.94)
P value - .003 .004
Model 3
HR (95% CI) Reference 2.58 (1.32-5.03) 0.84 (0.74-0.95)
P value - .006 .007
Model 4
HR (95% CI) Reference 2.62 (1.35-5.08) 0.83 (0.73-0.94)
P value - .004 .003
Model 5
HR (95% CI) Reference 2.37 (1.22-4.60) 0.84 (0.74-0.96)
P value - .010 .010

Cl, confidence interval; HR, hazard ratio.

Analyses were performed using Cox proportional hazards regression. Model 1 included age, sex, time on hemodialysis, and body mass index.
Model 2 added diabetes. Model 3 added peripheral vascular disease. Model 4 added cerebrovascular accident/transient ischemic attack. Model

5 added geriatric nutritional risk index and comorbidity score.

Matsuzawa R, Matsunaga A et al. J Ren Nutr. 2018
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Impact of Physical Activity on Dialysis and
Nondialysis Days and Clinical Outcomes
Among Patients on Hemodialysis

ohei Yamamoto, PT, MS¢,*' T Ryota Matsuzawa, PT, PhD% Keika Ho

PT, PhD,** Takaaki Watanabe, PT, MS¢,* Yuta Suzuki,
MD, PhD, T Atsushi Yoshida, MD, phD,

hiko Matsunaga, PT, PhD*'S$

She shi, DDS, PhD,S'Y

Manae Harada, PT, MS¢,* Yusuke Isobe, PT;*
Keigo Imamura, P
Kentaro Kamiya, PT, PhD,5}

T+ Shiwori Osada,
y and Atsu

A All-cause mortality

Physical activity
More active on HD : '
days/ ' | Unadjusted HR? :
More acti [J: Unadjusted Adjus
active on non-HD days !1Adiusltté,-ze justed HR?
Eflore active on HD days/ erenee reference
ess acti : —0—
active on non-HD days | ®
kness T E 2.02 (1.85-2.21)°¢ 1.20 (1.13-1.28)¢
ore acti | ] |
ctiveonnon-HD days : ~ —@— - 3
tzSS active on HD days/ i Rt kil 1.82 (1.53-2.17)¢
ss acti ! .
active on non-HD days = 0 361 (
: .61 (3.04-4.30)¢ 1
| . .83 (1.65-2.02)¢
0.0 ' - |
1.0 2.0 3.0 -
: 4.0 '
5.0

HR (95% ClI)

Y
amamoto S, Matsuzawa R, et al. J Ren Nutr. 2020




Exercise Training in Patients Receiving
Maintenance Hemodialysis:
A Systematic Review of Clinical Trials

Birinder Singh B. Cheema® Maria A. Fiatarone Singh®®:°
2School of Exercise and Sport Science, and "Faculty of Medicine, University of Sydney, Sydney, Australia;

“Hebrew Rehabilitation Center for the Aged and Jean Mayer USDA Human Nutrition Center on Aging,
Tufts University, Boston, Mass., USA

Nephrology 16 (2011) 626-632

Original Article

Exercise training in haemodialysis patients: A systematic review
and meta-analysis

NEIL SMART' and MICHAEL STEELE?

'Department of Exercise Science, University of New England, Armidale, New South Wales, and *Faculty of Health Science and Medicine, Bond University,
Robina, Queensland, Australia

AJKD

Original Investigation

Exercise Training in Adults With CKD: A Systematic Review and
Meta-analysis

Susanne Heiwe, RPT, PhD," " and Stefan H. Jacobson, MD, PhD™*

CLINICAL RESEARCH .

Exercise Training in Elderly People @cmm
Undergoing Hemodialysis: A Systematic

Review and Meta-analysis

Ryota Matsuzawa, Keika Hoshi’, Kei Yoneki’, Manae Harada’, Takaaki Watanabe',

Takahiro Shimaoda®, Shuhei Yamamato® and Atsuhiko Matsunaga’

'Departmant of RahatiBtation, Kitasae Univarsity Hospital, Sagamihara, Japan; ‘Depantmant of Hygiens, Kiasate Uniarsny
Schoal of Madaine, Segamanars, Japan; ‘Department of Rehabilitation Stences. Kitssate University Gradisate School of
Medical Sciences, Sagamihara, Japan; and *Depariment of Aehabditstion, Shinshu University Hospital, Magano, Jdapan

REPORTS

KIRepots.ong

Introduction: Previous reviews have indicated the effectiveness of exercise in people undergoing hemo-
diglysis. However, these analysas did not teke inlo sccount whether the subjects were elderly. We
parfermad a systematic raview of the affacts of axercise training in elderly people undargoing hemoedi-
alysis and updated the evidence of ewxercise for people wndergoing hemodialysis by adding recent
research data.

Mathods: We searched 8 slectronic databases wp 1o June 2016 Inclusion criteria were as follows:
randomized contralled trial, English publication, subjects aged 18 and older undergoing hemodialysis,
evalustion of physical function es en outcorne of exercise intervention, We defined elderly as age 60 years
and obder. The main ouicomes were exarcise folarance |peakimaximum cxygen consumption] and
walking ability (G-minute walk distanca), Secondary outcomas were lower extremity muscle strength and
quality of life.

Results: After screening of 10,923 references, 30 comparisons were entered info the analysis. Howewer,
becauss we found anby 1 study in which elderly subjects were trested, we could not perform a meta-
analysis for these peopla. For the general population undergoing hemodislysis, supervised exercise
training was shown to significantly incraase peak/maximum oxygen consumption [standard mean
differance, 062; 958% confidence inferval 0038-087; P < 0.001), &minuie walk distance |standard mean
difference, 0.58; 95% confidence interval 0.24-0.93: F < 0001, lower extremity muscle strength (standard
mean difference, 0.94; 85% confidence intervel 0.B7-1.21; P < 0.001), and quality of life Istandard mean
differanca, 0.53; 95% confidence interval 0L52-0.82; P < 0.001)

Diseussion: Qur analysia on the effectvaness of exarcise waining In aldarly paopla undargoing hemodi-
alysis as compared with nonelderly people was somewhat inconclusive. Future studias should be carried
out for elderly people to identify the most favorable exercise program for this population.

K Il Reg (20170 2, 10961110 Finp el ol 10010164 ekie. 201 7.06. 005

WWORDE: dialysis; ekderly; axeecise; mafa-analysis; ranal replacemant iharapy

#2017 International Sockety of Nephralogy. Published by Elsevier Inc. This is an apen access artiche under the CC BY-
MC-ND Beense (htipzicraativeso mmens.crg/lice nessiby-ne-ndid 0,

Intradialytic Exercise in Hemodialysis
Patients: A Systematic Review and
Meta-Analysis

Kaixiang Sheng® Ping Zhang? LiliChen® Jun Cheng® Congcong Wu?
Jianghua Chen?®

*Kidney Disease Center, The First Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou, Zhejiang
Province, and ®The Nephrology Department, Zhejiang Hospital, Hangzhau, China

A n aging population and the increasing prevalence
ol lifestyle-related  diseases, such as diabetes,
hypertension, and cardiovascular disease, have Jed to
a worldwide increase in the rate of chronic kidney
discase requiring renal replacement therapy, Including
hemadialysis.| The mean age of people undergoing

o Ryota al i
Knasato  University  Hospital, 14151 Kiasano,  Minami-ku,
Eagamihara, Kanagawa 2520375, Japan. E-mall: ryota ! 225600
amailcom

Resaived 17 Janssry 2017; rovised 26 May 2017; accopiod 14 Jane
2017, pubshad online 38 June 2047

Matsuzawa R, Matsunaga A et al. Kidney Int Rep. 2017

dialysis has been on the rise because of Improved
survival in this patient population, as well as the
reduced avallability of ransplants for elderly patients.
Significant increases in age of people undergoing dial-
vals were observed in almost all 12 nations. included
in the Dialysis Outcomes and Practice Patterns Study,
an inrernational cohort study.” Other studies from
the United States, Burope, and Japan also report a sig-
nificant proportion of elderly patients undergoing
dialysis.” ' In particular, the mean age in the Japanese
dialysis population was 66,9 years (n 2012, showing an
I Liyear increase since the end of 1991, Furthermere,
the proportions of people aged 60 years and older

Kianey Inssmational Aepons 017) 2 19661910
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Changes in Frailty After Kidney Transplantation

Mara A. McAdams-DeMarco, PhD"T, Kyra Isaacs, BS’, Louisa Darko’, Megan L. Salter,

PhDT, Natasha Gupta, BS’, Elizabeth A. King, MD", Jeremy Walston, MD¥, and Dorry L.
Segev, MD, PhD"f
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KT 1 M post-KT 2 M post-KT 3 M post-KT

B Frail N Intermediately frail Nonfrail

McAdams-DeMarco MA. J Am Geriatr Soc. 2015.




McAdams- s : :

TBEE Frailty N Frailty: 2.17 [1.01-4.65]
?2%'\1/'58;‘30 Wi (5374) Pre-frail =T Pre-frail: 1.49 [0.73-3.06]
McAdams- =
DeMarco MA. ggé;%)% Frailty AB5E Frailty: 1.59 [1.17-2.17]
(2013)

BEESE PA
Rosas SE. % _ A Moderate: 0.87 [0.56-1.35]
(2012) (454 /':/'ijerate =T Active: 0.52 [0.31-0.87]

- Active

Zelle DM. B iESE PA I 0.75 [0.60-0.94]
(2011) (5404) - log-MET-min/day OIMEE 0.62 [0.45-0.86]

McAdams-DeMarco MA. Am J Transplant. 2015; McAdams-DeMarco MA. Am J Transplant. 2013; Rosas SE, Am J Nephrol. 2012; Zelle DM. Clin J Am Soc Nephrol. 2011
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Efficacy of Exercise Therapy Initiated in the
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Table 2. Associations of Early Posttransplant Exercise With Physical Performance and Activity

Exercise Group Control Group ANCOVA at Follow-Up
Within-Group Within-Group Adjusted Mean
Change from Change Between-Group
Qutcomes At Follow-Up Baseline P Value® At Follow-Up from Baseline P Value® Differencet P Valuet
6-minute walking 612.7 (569.6 to 655.8) 45.4 (23.6 to 67.2) .001 548.1 (457.510638.7) —0.9(—31.2t029.4) .95 44.4 (6.0 to 82.7) .03
distance, m
Isometric knee extensor 64.3 (55.0 to 73.5) 6.2 (0.8 to 11.6) .03 58.5 (49.6 to 67.5) —-2.4(-7.91t03.0) .35 8.1 (0.7 to 15.4) .03
strength, %BW
10m usual gait speed, m/s  1.46 (1.34 to 1.59) 0.10 (—-0.08 10 0.28) .25 1.35(1.16 to 1.53) 0.02 (—0.04 to .008) 42 0.08 (—0.07 to 0.23) 27
10m maximum 2.01 (1.82 to 2.19) —0.04 (-0.20t0 0.11) .56 1.81(1.52t02.11) —0.15(—0.39 to 0.10) 21 0.14 (—0.13 to 0.41) .29
gait speed, m/s
Activity timet, min/d 20.0 (7.5 t0 32.5) 0.5 (—9.8 to 10.8) .93 20.4 (9.7 to 31.1) 1.0(—=10.3 to 12.3) 85 —-0.5(—=14.9to 14.0) .95
Number of steps, steps/d 5589 (3848 to 7329) —1320 (—3206 to 566) .28 5238 (3297 to 7179) —41 (—1745 to 1663) 96 —583 (—3036 to 1869) .62

ANCOQOVA, analysis of covariance; BW, body weight; m, meters.

Values are expressed as mean and 95% confidence interval.

*Analyzed using the paired Student’s t-test or Wilcoxon signed-rank test for within-group differences in change from baseline to follow-up.
TAnalyzed using ANCOVA, with adjustment for baseline values, for between-group differences in follow-up values.

tModerate-to-vigorous intensity activity time (at an intensity >3 metabolic equivalents).

Yamamoto S, Matsuzawa R, Yoshida K. J Ren Nutr. 2020
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