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kA Al A $E(Chronic kidney disease) < A AlAl ol8] 7oA =2
Z B FAZ 549 Mula—Abed et al., 2012) 5 HE 4 93
2t =7F 548 S7ketel A AAl /179 8~16% (Jha et al,, 2013)21
2 50009 W AZel o]27om o] F 100% 1 o]io] FA d Aol
o 22 A diAlerie] et Aotk (Mohseni et al., 2013). -2yt
A5 A "dAeyoew AYE Adsta Qe 2wy A JA3e 3 =
2020d A 108,873 (hemodialysis: HD 81760, peritoneal dialysis:
PD 5,960, kidney transplant: KT 21,153) 2 ZFAlx= o (tf shxl48h3]
2021) ol#d S Al We, 8, 9 a®E So] FE dew
R¥ 3 QIth(Scapini et al., 2019; Whiting et al., 2011; Olsen et al.,
2015).
AA DA FAFT 7P & A dREoRE I A ARAE] Hol
(glomerular hyperfiltration), "]Al 2591 % (microalbuminuria), 217875

o] g d1l nmjrpe A &Aoo 7 sk Wl (proteinuria) 7F A7+ 27] Al

Zdgto] S w mdeto] WAISITH(Wiederkehr et al., 2005). o174 w-¢-
T3 AL udY A Eo] AFFA o g A HHAJ HHo] Qi
T A FFHl el #E = A, HEFT WU vAES As kst



Prospective Diabetes Study Group, 1998). wgbx, mdete wiAd A%

Agen BAARAFOR WG A1 dEE oS A AgRTIL @

olef mlaf, wHAZAQL mAge]l st ndPA A7 3}F (hypertensive
nephrosclerosis) < H| YA A% ZA3lor AHojum 1Y 3kx}o] oF
6% =7 ST A B4 D A A A el =EEo] Slu
(Shulman et al., 1989) © Yol7l Add Ag 9D A& T v|A+=
59140 ¥JAE AAFE AL T (Sinclair et al., 1987; Go et al., 2004;
Anavekar et al., 2004). E3t, 184S FAFA x}p, BubRAl gxjel Al
ol 2l ol A w9 E5HAl YER=HE o] &, F 33 FAFAS =
ZLo] 9ol EXAAY & FA Zr(interdialysis) o YERUE= dete] xfol
7b ojg- A olyl & e wiste dAFA ] Ao s &
SA st} (Tedla et al., 2011). o]o] Agarwal®} Lewist= F4d 4=
150~85mmHg® A A3} (Agarwal & Lewis, 2001) 1189t 24 7|50 7
gkl o] ZAE VIR s W TSRS 86%7F adstolw o]

= 30%%e] =4 7ttt st v (Agarwal et al.,, 2003).

53], dgto] AR AHRE FA Frlehe daFd F oudgt

i

O]

(intradialytic hypertension) @524 Sxol AlA RES

el fl8 Aol w (Van Buren et al., 2012) ol £4 & 18 54
S Mol IAELS 44417 T4 Zr(interdialytic period) o= <ol =
Uehs= lo® RauEa Qtk(nrig et al, 2007; Inrig et al., 20009;
Hompesch et al.,, 2016). Hompesch & (2016)2 dNFA F ndgo] 2
At 32k 2693 dixT 247 S #AFe AFolA FA 2 I di’lo] F
g0 W =24 yebgd=d 54 5 28 < (intradialytic hypertension)

of AT gApe] A T Folk dPdsol ¢ AR F&E AE Ho dnk



A9l AL FuakE A0 RuHYth olAY T I e AHe

AAEHN FAAA e 5 Qe oY AAE S g ARG >

2016). ot2e], FNFA ZF(intradialytic) FPHAsE dotsts 32 F4
ZF(interdialytic) o] WElH+= gkate] dgtel] thsh JRE AA5E + QU= F
o olet sty whEbd, dFA ghape] Aest doks 4] flsiAM =
$kte] 24A17F &9t A2 (ambulatory blood pressure monitoring)©] 4
Aolm o]z AAZ AT nFURJMAE AAsk= o & S stk (Horl
MP & Horl WH, 2002).

4, ‘5% (Uremia)” & AFS &3l AAH= F7] #@7IES 7ol
o3t o7 A E M (extracellular volume) ¥} F7] ©]& &% (inorganici

on concentrations) ¥ u#, A% T AAHES AP o2 AWYHEHA 4=

rl

n X1 (Meyer & Hostetter, 2007) #A414 vldl, &394 AFd, 18%&
sHksk Add A3E doA A A4 A" o AE Adtele FHow
B3 gltd(Parsons et al., 2006; Diaz—Buxo et al., 2000; Horl MP&
Horl WH, 2002; Johansen, 1999). sA|%t 9= 22 H|So]Zl Q5 T4
AEE AEst7| Ak ofE e dAlE Al diA 2 (renal replacement th

g 5 Qo] T4 A%
oA rto] &xte] ouFS AR F AU FA WHeo]l Hi dv(Meyer
& Hostetter, 2007). olol ¥ A% Agkeo] B7t 4 A4S g A4 7o
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Practice Guideline) oA &= 4 (serositis), AF- @27] 9 d3]d o]k, 7}
Hus, A, AR e o 2 A AErE vebd w A4S AF
AE Austa Yok E, AbA] o B& (glomerular filtration rate) %
I A E FAY el e B AAAAE BEFete] 1-2dAE o
My ol e A o] EAo] 9lomA AlEA oj¥-go] ZkzE 90, 60-89
mL/min/1.73m* e]ate] il 3, 4, 5&AlE A &9 EX43 BAGle] A
A o Fgo] 247k 30-59, 15-29, 15 mL/min/1.73m? ©|&t& JF743ko] #|A|
3FaL Qlth(Levey et al., 2012).
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(Magnard et al.,, 2013) 5 2~3%], 13] 3~5A|zte] 4

filtration) & 13l AdZFSo|v Afd &
AAA Teel dFFE = F S AR dAF WgE fEsE st
(Jung & Park, 2011). waba], @340 FHFAL $x19 o3& ALY
= #AaAZle " 8% 988 A (Pork et al, 2002) ®EIZO]A
FolE aqlo] & & Slo = (Hakim,

1990; Borzou et al.,, 2009) #=}o] v Axat 4o Ao g3 fa Hb

% (myopathies) & &1 A% 7lss MAdsty s FaAA 449
AmrAel ghe] A& A7tk (Deligiannis et al., 1999; Painter et al.,
2000; Koufaki et al., 2002; Parsons et al, 2006; Lee et al.,, 2020). &
ARA DAL FARAS Wb Bk} FAL WA g de] 5% 5 9

=d gANEX = 2% (intradialytic exercise) 2 271 B4t B¢l &%
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al, 2006; Reboredo et al, 2010; Dobsak et al., 2012; Mohseni et al.,
2013). Sheng 5(2014) 9] WEEA Ao WEd A5 F 5 I
O3S 2AAgE 63 (Van Vilsteren et al., 2005; Parsons et al., 2006;
Reboredo et al., 2010; Afshar et al.,, 2010; Mohseni et al.,, 2013;
Giannaki et al., 2013)¢] A7°IM & §F F4o] a&Foz o|FofRlaL,
¥, thE& 79 (DePaul et al., 2002; Van Vilsteren et al.,, 2005; Petraki et
al., 2008; Toussaint et al.,, 2008; Ouzouni et al.,, 2009; Koh et al.,

2010; Wilund et al., 2010) ¢ AdAFoNM = FHa&Y 9 2F /HAH
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2) 524 &8 (Dialysis efficiency)

EX a8 (dialysis efficiency) < FAo] dulv} gy o7 o] FoF=71&
omjety @Al FAL FA AAE(Kt/V) 8 24 #A4E (urea reduction
ratio, URR) &2 37}stw] A4 A1 Aeke] A% 23 A3 H7FH(The Nation
al Kidney Foundation’ s Kidney Disease Outcomes Quality Initiative) ©]
AMe B4 AEEE 1.2 o, 24 UAES 65% oo ® FAsta Ut

(Mohseni et al., 2013).

w
~—

=% (Uremia)

Q=55 (uremia) < AFE Bl AAEE {71 d71ES] F4e ok Ao
2 AMEZ @)HEk(extracellular volume) ¥} F7] o] ¥ % (inorganic ion—
concentrations) 8] w &, A% A A ES AP 5 AHEHA &= AHEA

Z ¥d 2E A 9ttt (Meyer & Hostetter, 2007).
5) VEYT et

AEAQ wEEAo]l A FAA A3 vlad
ol AEAR H wle) UEL A mlEHEAlS Ay
< SAE okt o AsWel td vluk 7Hestr]l witel (Dias et al,
2013; Efthimiou et al.,, 2016; Uhlmann et al., 2018) ¥Rkx o= 29
AT ZF oy dAFelA oy AR He] ARH| el (HHRIE S A
of A W+ Wolth(Higgins et al., 2012).
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G) Ax FE XgE =¥ d& 2o @ JAA o= FZEsta
A st @A

(6) Ao HE" AEF7E 2 At AAlel 5 A HEY A1E87t
ETE ARl AR Ao vEY AdE Wrkske @A

(7) A5 4 9 d3AA Z44d 34 = A s st 1
A3E xof Od Tor AAEE @A

(8) A £ Friet A2 =5 249 ARE vReR Y sS4 5y
of thal e = e AEE Frhsta dE2s vl 9

53], (3)~(6) @A B "vEA o ol HEA(ATAD 7 56O
2 FHste] FdsteE Aol F23tH(Beyne, 2010; Littell et al.,, 2008;
NECA, 2011).
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2. M EY 3 dEeHE4 (Meta—Analysis)

1) VEY3A HeEy9 A3

WEHEA & AAH BALE FATFAN 27) ol AW ATEY Qo
FRAE AYHo AHEs] YA TWYL B S8 g 7
4 yow dEEAe 45 FAF 49 N8 ATES FUstel 449
b PARE FYAD 5 o AW ATEe] RS @S AR o
g2 23 AwE ATE Aol wgstt wAL 2YHAG Aze A

@ QITH(NECA, 2011). wheba], A2 Ql wEREA (pairwise
meta—analysis) oA = F+ X515 7Fe] 2% ¥] 7 (direct comparison) ol ™
& avar](effect size)E o8] AFelA Fste] Aty 184 =

ode ARIFEAM 5 AR o Afulwrt 9le We HHRAE AR

o
rt
e

sto] o] & A4 4 QY. 53] 3% ¥|a Q1A (common comparator) & &
3t PN E BAE 7HE¥] A (adjusted indirect treatment comparison,
AITC)etaL st=d], ol HEY A WEREAY S 7FsstAl a7+ 7] dgolth

(FY% 9, 2018). Z, AERANN ¥ 1F ¢ RS wasad @

_'I'I_



and Outcomes Research, ISPOR) oA = <AZF 278 o]49 TAHS A4

st 27 olAte] -z w4 vl AAFo] 9= AS- network meta
analysisZh+= €95, network”’} closed loop® +A4E A% &3 HwH

(mixed treatment comparison)©]#h= §°]=, open loop networks 4]
3t 749 7HdH] 1 (indirect comparison) 8l £0] &5 AFESIEE A|Qkstal Sl
THINECA, 2011). HulweA e AEAdd weEAelA e7ats s44
(homogeneity) ©] dy3lioF sty A5 FHOo= HFH7| o T3] 54
st gk A EWe AdA As aves A
Absttt (similarity) & 7Fgo] BostEz A 1He] 34 FAMY 3 B E 4

Aol aefEojof FEH(NECA, 2011).

p
L
>,
=
=
=2
kel
%
i
3!
Wl
re
-+ o
iy
=
>
Jo

AE Al HEHEA (pairwise meta—analysis) 2] G441 UEQ A HEHE
A ogrd A FokollA ¢ F AVIE fon wholsox 3 . dF 4

QL mEREA o]l A A A Bl

Al d vls MEAA weked 2 ddd ti-s vlaels AN A 982 T4
#ootyel o9y Azl i vluk 7hsehr] dEolth. #HZ ol Frequen
tist ¥ Bayesian Z2 W50l =¥ o] thkdt HolE] Aol M WEYA
HEREA = siv7] #1712 So] Zt5o A H A (Dias et al., 2013; Ef
thimiou et al., 2016; Uhlmann et al., 2018). wa}x, WEY T weEd e
AnbA o w FAL] AHAT e} 22 ofn] AFelA o2 AR (o] AR

o} HEn s FAle B4 ¥ 4l (Higgins et al., 2012)
2) VELY A weHEA 9 o3

54 Aol e Az AR AR W 2 maeel s flef Bl ool

oA AldlE ABAE Blasks o] Aol APy

_12_



( ‘network’ of evidence)E ¥AJdl=d o]yl AstolA At vlwz A3t

1 24 AEEAE o' A5l i ged

1996; Lumley, 2002; Lu & Ades, 2004; Caldwell et al., 2005;
Coleman et al., 2012; Efthimiou et al., 2016). &3], W EY A HEeEd
AHAR FARES 7|Htew s FA ) vl Ao a3 F3F9 JgEE Fo|
I dddE AR vud Aol gl FAE Hlwsks o AR o A
o] & Aot} (Falissard et al., 2009). gt W EL A WEREAS BE F
AR SAEANA =AE FEstA Akl A A- JAFE A =5
OB % (Salanti et al., 2011) &4#<l ¥]& &8s WA= = v
E944E 9 7 At (Thorlund et al., 2014).
AE o F 1% B CE vludtta 7Hds BAk <Figure 2>9] (a)$}
CE A4 wud A7k 9l Ast B, A9k CE wud Aysw
ol-& 7hsst A7 vk old A AR FEUERTOE S HHH|IE F
Pt & 2ok (b) &k 7o) star o7 FA UEYAZ 23 FEr) ofd 7
+ Be} CE vlustuzat & A¢ WA Fsdlxza AE °]83] Cof DE vl
stal B8F CE vlust &, oA DE ¥ UlRT R ot HRY¥E Fis)
of Aypxo=w Bel CE vlud 4 QU oyl A-¢ 1HH]
Ax FgdorA Ee4Ao] O AA 5 AUn A, B, C,
stual & A9 #olXt HEYA WEREAS o]8d # JduHEE 9,
2016).

qkek <Figure 2>9 (¢), (d) A5 #o] vlwstazt st 15 Y A

TN
r
30



M AT AEE AT FAC] Yom old 1FS FAlel wwats]

th. ol & o] <Figure 2>9] (a) A9 o] A, B, C 3709 a5l A8t

_14_



U A9t B, Ag C 2709 A H]

g8 Bk Co maparieh wabe FEd d F sle Zlo] ulueltt

E
re
-
=)
r
:IN:
s
2
o>
)
rlr
okl
offt
)
N

oy
o
o

5
<Figure 3>(3/d& 9], 2018; Bucher et al., 1997). ¥&x=7 HEnalw
v BEAE 6 ag s sk B0l o= FEtiERT S o] 85k
A7=2 714 (baseline) 7} th& Zlol tigh dF<] 1

T, 2016). vl el FE9 Bk Co E¥9A7]9F FARE o

<
Zro] Uekd 4 9lth<Figure 3>. olwWl, diz: A%} B A&

N
i)
=3
Sl
r
k)

7], dg'= B} C A2 7+ wwet a7a7], Vare Bk

1o,
=
ot
i

indi _ di di
dB’C - dAB o dAC

Var(d4y = Vard2l + Var(d3

@

i i indi
dig ddi dit

(a)

B A C A L Lo Ly

Figure 3. Indirect treatment comparison

Z3HH] o (mixed treatment comparison, MTC)+ <Figure 2>9] (c¢), (d)

oF o] T o] Aulw el HHuw AE 9 EA S EEu A

off

e IFe FAlCl vnd 5 Ak ol oY Jie ARY T ARY 79
=¥l (ranking) & "i71= HES &3l 7P A AE¥E AdE 5 vk

_15_



g Wad AT, BY CE wmd AT, A% CE vud ATES T o
FolA Wl E3 FHAE T Ao} FEYRTS FHOE @ EF F

o7 AHAA A% 9% W, Aulaeld ojW Yk YA, 4D

2]
J FAEAS & wd ARE Algstal A ot IHHH A EHE 'borrow

11). o]t 3P lumley (2002) 7} 2—arm trialsellA &8 7Fsst W
HE AASEA I o] & ¥R S 2 Higgins 5 (2012) ¥ White 5 (2012)°] mu
lti—arm tials® WA Z=H A9 AUA S FEAA F dow A4njn
s &8 ARG AFgkE o FA UEd ¢ v (& s 2], 2018).

[}
S E 8] AeiMs F 1E 3] WEREA Y sEtiET R

N

I a3tk <Figure 4>el4 A9t BE AAvust A9 a34a71E iy,

Bl CE Axvwst A9 axa’ls dy, @il kA 3§08l Bk CY

AAH L ® ool A FEUxToR o] ANl ARE FEo| Jhe

Hluwg A7 gloje AE &5 S 5l

£ Yobd & vk deolnt. webA, WEEA S T M e F
of

27 QANLE £ A FAA 7}

ol
i)
)
el
O
rlr
o
i)

wEsol sk oled Eaulat AgulE ATh Aol glojob gk
4

=]
< F7IE wEEof st (e E 9], 2016). T3, <Figure 4>%} o]

sistency) & 1+ t]#}Ql19]

esign inconsistency)® T

it
Au)
o (
o,
offl
o
\©)
o
—
*



[Study; 86 [Study; ABE]

@ Loop inconsistency =d i — dglﬁ-
| Design inconsistency = d3i. — dgE

i att e e

(d)

i

B A C A k. B

Figure 4. Mixed treatment comparison

YE A el g Fgsty] el WA <Figure 2>9 o] <A

ELIE Ao sl=d, <A UEYIANA wEE I5S Ueha A

DI ELEEER

71219l b 9 A Ao AHE bl disht EAdS uhel EvpAs go]d (1
3]

805~1869) 2 At F4] 2] ofmx]z} spetAtd el = =

¥
S
MUl
[
rlr

I}
A



ttschalk & Fellner, 1997). ©]§ Abel 5(1912)& dN& FZ]&(collod
ion) ¥ Fal 7tdetar 9 S3E 8| Fd (hirudine) &2 WAgH b3 TF
Al EE ol Bolge AT Tedds A oo Necheles(19
24) ¢} Haas(1928)= ]9 £w t& ZAE ol&sk3l=d 53], Haas(192
)+« AHE i e® 3 AT FAS As Al vt 2Fd 4
MNAH = AA AF 2g =9 845 AAs= Zlol 1A
er(1938) = a9y A= FEE &3 olfS sdsE

kA3 SAEAE AU Kolff et al., 1943). 28tk Y@@ =2] Kolff(19
45)= =R oy A AFelA AMsre tdoR ATl AR
A tH(Gottschalk & Fellner, 1997). & ol AF#&

dyoz g S5 Wy ARy FEE o] &3 AtE Al WErhe vE
= Fapaitt o]% 974d' thdte] Scribnere} 19]
=< Y38 AF&sk= F A (blood—access devic
e)E MEstdla o] AE 855 sl AWE FASH] el WAl F
A& std | AFEE Y (Scribner et al., 1960; Quinton et al., 2004;
Himmelfarb et al., 2010). &3], Scribner® = (shunt)”} <X Anpx}
SANMFE olAeta Eofu7] Ad vheFe 93A 7)ol shEET] Al Fe)

AL oA A: AA7Vso] AGHAL G A AA Wk 7 o] A

10
B
—
=
o
=,
3

iy

J
rlr
_YE
K

(

S AEE & U AFRoH o dobh dawae] 4714 ) Al A2y
o gatste] Q1FAG WobE WMEATIUA 1T A2 S (physiolo

gy of the artificial kidney)  ©o]gtal E&|= A2 3 Folrt &@ASHA

_18_



=9tk (Himmelfarb et al., 2010).

2) E9F49 g 47

-
R

7} 7131 ‘Dialysis’

ol o
1=

4

s
s
—_—

’

Hemo

¢

Hemodialysis (8 9 5F4]) of| A

EEEC RS

2 mi ofw)

=]
RN

2 (

s

&H

FH

E u]:]_% 7)_12

g0

o)

ttoldeto] A (dialyzer),

1
T

o] ¥ 7|4

A= 53 Ak(hollow—fiber) EBFYE] tho]deto] A7} o F-&

ezl
ojth. 17§ trold ol A o=

7=

=Y

T agE ks wdieh g R

T
R

g T3AF

)

W

=
=

5o} glo} 7he-u]
of gt

g F Akl

il
——

o] Walao] 9z 78]

ofihi=

M

i

il

o wuolut &

o

ojx ¥,

2013).
A 9719 BY §4, 9% 2 Wl ¥

o3
)

e WAL etk

AR7s 7k a4,

gl
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B

[——
"o

o
g

R

T
5

3

S

71 )

S
A Feke A3E

i

g A7
[ig

b, 5

S

Azl o] Fojr),

T
R

2] o 7} (ultrafiltration) 2}

‘_‘H ‘g% Na’ KY Ca! PY

2 AAL 5

-

°
hs

S

Ho

2013).

o
W
oV
X
B
xr

il

B

<
)
xr
i}
o

e

=
3

=
-

tol 37}
Quality

Q4 AAF

3

Zp Al 7k

o]t} (Mohseni et al., 2013).
g3 24 (blood

o

A& 4 2t (Cheema

g st

| —

T

24 AREERYV G 24 7
]_

A =

[e)
Kidney Disease Outcomes
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S
1. At (Mohseni et al.,, 2013).

’

IS

Kidney Foundation
65% ©l’FoZ 773

FAoR 3o ¥
(K, ml/min) ¥ 2 ZA7F(, mm) ol <

[e)

=

t}(Cronin & Henrich, 2013).
Initiative, NKF KDOQD oA &= %4 AdZ=(Kt/V)E 1.2 ©]

A% (urea reduction ratio, URR)Z 7}

et al., 2005). wetA, &
urea nitrogen, BUN) X%

3], 13l 4~64]

]_
National
(URR)

°
pal



FalEn o] HEE 94 B £4(V, mDOE UFro] Kt/VE vERjo] %

F3lst= Aol dubd o]t (Gotch & Sargent, 1985). &, {4+t FAUS

i

S|
A 7FEAZE T B4 A (middle molecular weight molecule) & &
1889 2T F57F I 24 AAES
Al ol

A)

=°] ®ol 3oy} Jindal % (1997)°]

dogHY olF FAe AAV FA
FA U7l sl 2ol =3 1A
4 2]t single pool modele] 7}Fg ®#EZA o7 ALg¥ 3 Qi (Parson et al.,
2006). o] WAL FA A Ao AMFsE AN Y sEE Lo H
= e wEl spKt/VE T3t

spKt/V=.04 (C,—C/C,) (100)—1.2

Co: the initial dialysis serum urea concentrations (in mmol/L)
Ci: the end dialysis serum urea concentrations (in mmol/L)

a8y, Jindal(1997) 9] WA 2S94 A A E (percentage reduction of
urea, PRU)®] 45% K.t} A 75%R T AW o] Agrrt "ojx=d) o]
A -foll= Daugirdas(1993) 7} #lQbst 2A4Ith o WA= ARE-SFo] 7|
AbsHe Aol mpgha stk (K/DOQI, 2005; Parson et al., 2006).

spKt/V= (—=1n[R—-0.008 Xt]+4—-3.5XR) X UF/W

R: the post—pre serum urea nitrogen ratio

t: session length (in hours)

UF: the volume of fluid removed during dialysis (in liters)
W: post dialysis body weight (in kilograms)

—

Daugirdas(1993)+= 919 W ao] 1Mt WAooz AMgs o ey
= AdE7bE Ke/Vakel 275 AAS 5 Qlo] thekst HeloA Arg
ATt AABFA T Parson 5 (2006) 9] ATolA = FA8AF 1392 F44
5 H7EsH7] Y3l Jindal(1997) 2 1At WA 213 Daugirdas(1993) 2] 2

a
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A B AE 25 AEste] d3E ®Husta gtk o] AFtelA 8 24
AAEL 249 Daugirdas(1993) 9 WA oz AXYS w 273 171
2 A% F 11% 5P 4~5712 F 18~19%7HA d5d oz YER
b o] Jindal(1997) 9 WA oz AARES u 24 AAES] spKt/VY
FaEF ASHEL(45-75)F X dolA FIeE Al spKt/Ve ®isle Z®
A owpR ol vk yeb} F sk« gt |l Hhaell, Daugirdas(1993) o] w2
& $He] A, FA 3 A, FA VI v BT E¥ste] 229 xul
HE spKt/Ve] Wshaky} F e
= AFs 1 9tk (Parson et al.,, 2006).

H

4ge deks & = A B (Tedla et al, 2011). o]ol Agarwal¥}
Lewis 5(2001)2 44 dude 150~85mmHgz A|Aste] g x4
NFEOE Aok o] ZAE VIFoRE e W FAEA] 86%7F 1¥Y
olm o] F 30%%ro] o] 7}settt(Agarwal et al., 2003).
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O gANE=X = ¥ (Intradialytic hypertension)

of

o] AT AHAFE S7HA Frksks 54 T 18 (Intradia—
lytic hypertension) < EHNFA 3kxfof| AlA HEEA o]l X454 02 LEU+=
A3 AAo]™ (Van Buren et al, 2012) o]d £4 & 13 S-S Hole
A5 44417 FA Zr(interdialytic period) ol d<to] #=A vEYE
How H3¥E i Att(nrig et al., 2007; Inrig et al.,, 2009; Hompesch et
al., 2016). Hompesch & (2016)2 dANF4 F 80| &A= A} 25

Ik T 247 E B Aol FA b ok siRle] F E 7 v

S|
W5 (orthosympathetic) <718 HFAZ2 1t Aoz d#x ¢l (Kinet
et al., 1982) We] gz ow AQlo] E&e % Sl oz]sh A
R gk AdaA S8 AP ES Eolv Y Lo R ARt (Hajal
et al., 2019; Inrig et al. 2007; Chou et al., 2017; Chou et al.,, 2018).
Hajal 5(2019)2 AFeAes F4 =
6592 Bl #EI A3 v £Fo du 44 AR QS U9 Vs o]
T AES T AF A o +

1k
tlo
ol
rlr

4} (endothelial dysfunction)< F4

Aoz B3kt
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=

o]t (Agarwal et al., 2006). ¥HH, T4 Zro] S5 ol HelA =
st b2 AAA HdE Adsk=s o wle f8skth(Agarwal et al,
2006). Agarwal(2010)& 7] S
dEddt 74 A5 s AF SAeke] vlust Aol 32714 9]
ZE 712F dell 102788 $kA7b Abgslkel 118/10007 2] $hAf AFEES Kol
sttt E, o] AFelMe EEdtd AHeld A dstel #F7] dto]
120~130mmHg, o1& 47 d9ko]l 110~120mmHgd W 7Hd AFgEo] v

grov 4 A - 5o 7] oz fod

ek
12
—
1%
rict
Ny
w
\\o]
(@)}
o,
o
=
>
(0]
Hl
_l

rJ

$ %A o] o 29lo] Wl MY 2 IFS

7
Folwtt =23 (Hompesch et al., 2016).

L7152 FAF B A YEhe 2% AW F (uremic neuropathies) ©] U
<< (myopathies) & &£ A% 7lee /MAsty dds HAaAIA $AHE
ARkAel 4] AL A7tk BHauE Itk (Deligiannis et al., 1999;
Painter et al., 2000; Parsons et al., 2006).

HAEN Szl &5 F = A7 A dA5F4 F(intradialysis) 2

_24_



dAF4 F(interdialysis) &2 W 5 Utk 53], d4F4 T &8 (intrad
ialytic exercise)< ¥ 3xlzo] F/€E, HAAo]
A A" FE 7R 7PE WA sof & YyEom =9 AlAA St
A ARl A SdelA] wle FH A G97F tk(Daul et al., 2004). &,
FAS We Bt Es SRR AfkE wE FofshA] ool ¥l o] 5]
o ojmxlel 7 ofgfel Qlof HlwA] Qbdstm FHodh Ao T EEE
T o2 Holr}(Painter et al.,, 1986; Konstantinidou et al.,, 2002 ). ¥4
Hu olz2f A2 74 T 5o 259 dRE SU/MAA 4 AAE 4
A skl o BE el dF e 4AE AlASke] FAEES FY 7 A #
Yzt (Parsons et al, 2006; Reboredo et al, 2010; Dobsak et al., 2012;
Mohseni, 2013) F57] - ol¢t7] W& FolotAl THAaAA 244 &5d
olw J|A3sitt= Aot (Anderson et al.,, 2004; Henrique et al.,, 2010).
ol a¥=L Vi dATE8 AHE A4S A9 AFEAdE Lotk H
EREA Ao # yERal itk Sheng 5 (2014) & wEREA] Aol
T X273 F 691 I+ (Van Vilsteren et al., 2005; Parsons

=7

o
-

et al., 2006; Afshar et al.,, 2010; Reboredo et al., 2010; Giannaki et al
2013; Mohseni et al., 2013)°A FAo] &A= o]FARI 74 <l
- (DePaul et al., 2002; Van Vilsteren et al., 2005; Petraki et al., 200
8; Toussaint et al.,, 2008; Ouzouni et al., 2009; Koh et al.,, 2010; Wilu
nd et al, 2010)e14 FHEE&} Dok 5 JHAE ] wig axpHoln &}

o] AYE IAEATT sttt &, Heiwe®t Jacobson(2011)2 &%
P



o] oA

1Tty B FAA S E W3ty Yk (Scapini et al., 2019).

[e;
A

5t

x

_26_



1. 4+ 24

e

AT GARH fAolA £F TR A8 AVATE v

$E mwado] #xe EAEET Agbe] vt

o
ofN

[d
i

2 AFE 95N FAeA 5 RIS AL AYPAFES UESY
3 HWeHEY skt wEkA, dEZF Sl WEeHEA A (pairwise meta—analys
is) 9] #FA7hE el PRISMA NMA (Preferred Reporting Items for Systema
tic Review and Network Meta—analysis Check list) o] w2} &<lst= 3}
d& 7 PRISMA NMA= 7]=9] vEgAlel Hato] UES A e

NN QFEE AVEE & TlEete] T 27/ o E FHAdE itk 384
A2 2020 6€~9€¥ W7tA] PubMed, EMBASE, Cochrane CENTRAL,
Web of Science, RISSE] dHlo]EHo] oA Faelqltt, T2 Aol Y
MEMI %" “hemodialysis and exercise” , “hemodialysis and traini
ng", chronic kidney disease and exercise training," &% 73t 723}t
R o]F AFE F¥9 Fuwd HHE AAS] AESe] AA7|El F
He wde F7tE 28e o] S fall 7 W A7Ar 39 A
7

A
e AESAT 97 B0 U A AR gAS FHs] =9 F 4

1101'

_27_



WL T
or g ; o) ™
M- F FORF
mm_@zﬂ% E;ﬁﬁﬂa%lfﬂﬂh
= .2 als = Mo A 5T ) =y %0 = o T o W T Lm o N
< oo W E = ° do 3 ) TR
‘mv.._ n, ﬂ—Dl ~ . ‘;Io_l 1_ f'e) l’ —_ 1.!., OT._ ;OL Cl_ ‘m - ,H_,Hl \OI
S & 2 W o N| TS B M = N o= U e TR oh
T & Togp T P%N% fo Aa%VL
22 S AR JH ofpy e N T o q_om o X < 3 {F % =D e
‘m_pl ol U - 0 OT 5 ) o1 WK ~ N Z¢ T
= 70 %o ‘.lv_mﬂ ™R Jr,._ EE B T ri a7 el \_|f_ou = -
Gy = B Bl p R o g © ~n B - In
= . 2 TR 2 - K - op
W3 B % % z O R 2 A 5 o~ T 2 &
F o 20 2 ° - o T ~ of o7 X W
) (@} a 3 — Ef — JI ! o, o _g e~ 0 EI [
g P N b £ w8 BT % o0 = o W
= = L R W B = T S B mﬁ o g E T
- . —
@t,wﬂﬂk g%%%g( Tﬂovt,%_z
i S T ~ N R = op gy T Lo ®o= g
on&z mo]ﬁ7%m50m€>5@m%1%
oy £ ™ W = = T < W N8 3 Mo T
=T c © T ofl T o = ol
s ﬂam%mﬂ zﬂ.mv,hwm%>my§%
N ™ Mm m T JH ™ W r “E_IM = C M ol I3 Ar mb S ' T B
i szﬂﬂlvzoLtéovo%mw%d?ﬂ}
b %Nmzfniﬂmmm;;mwwﬂwo §37 %
- ) T0° 0 = J— ‘= KO
= MAm??ﬂogﬂ_ﬁo_aﬂr _déﬂwm.ﬁﬂme
o ﬁMoﬂ@_@%a = TR w2 g
= = & & N R e 2 o] T v o 2 = o T
X Ra%}zﬂawgéﬂﬁﬂﬂlﬁkJ&m1%
tpp%x@ AEg‘xgzﬂq N e
! ?ﬂmﬂmwuﬁ%%1uuuﬂi1%l1ﬂwq%u%ui
o 3 gcﬂ_wa,@ ® T B ofw&%@ oy Mo P
o W 5w 5 Wf o M MR e B ww, : Lw 3 < mﬁ o
£S m 5 oo g.m m;moN »n X0 & S 1_.L ™ oF R Jl, of
ouﬁ}xﬁz £ Lﬁl_%@ i S
X ST - J o ey )
I = = g M e o ok ® =
e = o M T N J) B
EcE %% T Mo w2
kX W W M# T = o
ZA 1r1_ O
I

O
FItHTable 1>
- 28 -

°©



Table 1. Eligibility criteria.

Criteria Inclusion criteria Exclusion criteria
Patients Hemodialysis patients All other patients
Intervention Exercise program Non exercise program
Comparison Intervention & Control group

Outcomes Dialysis efficiency (Kt/V)

Systolic blood pressure

Diastolic blood pressure

Study design Randomized control trials Animal study
Intervention<1 month
Conference abstracts
Non—interventional trials
Systematic review
Meta—analyses
Insufficient outcome reporting
studies
A parallel study of other
interventions with exercise

program
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5. ZAEX
1) HeRy =

T Aol AAE A5 2darE AAESH] e dE Al vE
A AAE st wEbd, & A= HEREA = Review
Manager Version 5.4(The Cochrane Collaboration, 2019)& ©]|-&3}3l T}

(1) &3=7] (effect size) AAF

&, 2014). &, a3aTs 4 Agels 7 AT g, 28ak, 1 A7)
7b ANE A, SAA o8 SRV AAE AS- (s, FiE s, A
olgtE kol AAE B, =kl FojgE ko] AAE BF7F A= H o]
£ ol&ste] EAT F A& E 9], 2018). & A8 A 29E &
Fo] F29] 48 A (Randomized control trials, RCT)o] 22 AL gto] &2
st otk 7Hdol TheetEE ARFHAL gk &3 A7) AlAtel] AR
ob&, ¥ AFolA o]&3 RevMan 5.4°]4 & <Table 2>9F 7]

.‘%
el FARE o3 the3t g AL AMstn Uk

®

kel

o, B

o,

ke

’
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Table 2. Continuous data

Study ? Group size Mean response Standard deviation
Experimental ny; my, Sdlz‘
Control Ny, UL 5d2i

N, =n;;+ny 4w, 7 & 2+ F+ 2k(Mean Difference) 9+ &34

A=} (pooled standard deviation), ¥ 2%} (standard error) &+ U3

ke
AN

i
o

_ \/(nu — l)sdf]; + (n% — l)sdgi

o] 7|14 Cohen's dv ¥(+3t¥ H+ =}o] (Standardized Mean Difference)
= otdlgl #Zol A5tz Cohen's di= o] &g vy axaris 7

o 24t Ado] gomw o2 wAd o] Hedges golth.
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RevMan 5.4°14:= Hedges® ®A®H g& AREste] vt 22 345 At

g3t sl

SE{SMD, SMD.
(oD }= Ny Mo T3 (V,—3.94)

9]t gk FEloR AdE AAS der: te I wel avarlE

=

T8 4 oy olu= WtEA] §3H7]9 HIEE

l
)
>
o
ke
ol 0
o
offt
o
[\l
(@)
—
%

Bernard & Borokhovski, 2009).

Py n, +n, . Fln, +n,)
B 1y ’ B 1y

T, o] el M ydd Fw a¥arlE Jeb] fald e WA, makar]e] vt

A (Weigh) & Fatolob ek ksl 212he] Qelx] E¥ 47} them
NFEAE wYtolopn BF wRA/NE AE TE 5 97 wEelth

RU o

HE 7bsAs Ak QR ARkEE 22 b 25 s AAY A
=

(2) a3=7] (effect size) 314

A F Azl tre vaste] dri 7

o
=

ayar|=E 229
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E HokeA I FHAAE YERE AoE xEHar 7 FHEE JERdn,
olg a7 A 7]Eel webA, EFESE Bt AolellA aar]v 0.3
et &2 a¥%37], 0.3~0.8 T3 &a%=27], 0.8R0 AAY Zod &
aA7IE A ete] sttt (Cohen, 1988).

O

off
-

3) 24 d=

ol
I
1:0{.
::1‘
b
oft

I Adeld anAariE
TE=ol duht o]d o]
T TP P ORAEeE
AAJskar l=dl ol & olalietr] flalA= Q #h= olalislior ok Q @2 &
Hoxp AL AA AF3F BAbs EZ3sE F Al (total variance) & WERY]
3 ol a¥A7]e F2A (homogeneity) & #HFdhe dH AFEFEG(FAE

9], 2018).

HEREA oA 14, WREA ukdel 5 AR R BAA oA
E7h9) st} (Higgins et al., 2003). o]®1 vkt o]dAdS 7H dA4=5 4
Fatslz] S15k Aol opgjel ol wEoA Qv oW Q= F A, dfe= A
X o]tk (Thompson, 2002; Higgins et al., 2003).

V& —4 > 100%
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EoHT= o]AH o R 9%t g3 FH2 WMEAdS vE&E e
JH Zo07 25~50%0]W e oldA, 50~75%°]H T3+ Lol olAA,

75% o]’dol™ & o] o7 HUled vt (Higgins & Green, 2011).
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A At (Deeks et al., 2011).
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=
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JHE S Algske Aol 9 S ow vekst A4 9 1Y JlsS vt
Fo g ot Qlo] Aol Hoju 3 Jlsuh I el e Wt 11 (p
lo) & AlFsta Atk =, R HolE X2, A 2 23y A 9% &
ZEJ 75 T AFToE Forg & APE FRE AlFE UNI
X platforms, Windows, Mac GolA Z-f54 o] & o+ ke Folth.
ek 8719 H7IAZ A A3 FHA SAIE tFaL 9l CRAN(Compreh

ensive R Archive Network) QIE|Yl Alo]|EES E&) o] o] g3 = Q).
(1) A=9 89 2427

A BN FE28 A5Y Anss a9t olF el 42 Ay

55 R L2139 gemtc packageZ A3 Th Z AN wQl wERHEA] of A
TE3 7+ A7 E3o a337]E #8439 gemtc packageold HEY A

A, HHEolE F3ll gemtc packages AA|stal A IAdo AAE AR

S =259 B4 dolgrt AdE SetgeAE s
(2) MEYa =A3} Network plot
mtc.model el UM ES A dHolHE Eelsgo] WEYT RdS AHYs &
4

YES D plotell L2737 o]5& HolFi YEAE °F
T+

A nE wAsteth UYEYT plotd %+TE(node) = 27

A 4

AFH Hledge) o #71E dolgd F2 dusth. Z, A #7lE AT
R U delHYe wsa glo} HE5% Pl okt webd, v
=92 vEHRA A AT B L g8 ANHE o) mEg st
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(3) MCMC (Markov—chain Monte Carlo) A& #o]A
O MCMC Al&E#eolAd A3

5 AT AlEdeld S4E gdtol MCMC Al&
dolds At 5 £ oFe HAAHL MCMC error, DIC(device
information criterion), Trace & density plot, Gelman—Rubin plot 2]
Aig Sl dstA fok 2 Aol = AFFEE (posterior disribution)
£ 2437 98 A (multi chain) & 8 $F APAE
EE ARS8 AR 2V¢ke e lRE AAste] tedd Al
doldEs Attt oluf, MCMC error$t DIC ¥37t #

&ol L plote] EsFo]l A wf & FHE Ao ddsiled 2

kel

= YolFa AR

|

i
P>
oty
A,
9
Y
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.

o M= 4719 chain, 5000 <] burn in, 20000~30000 <] wH& A& 1
Mol kAE At AlEHelA s AR

@ MCMC Al&#old 3 ofF el

- MCMCerror

BestgR oabe A5 2o YUEE ey £ I8 o=
e g ook mebd, JkE AlEdeld SleE S

guatel 27199 B A7) 98 burn in FEE AR ClolE F%

791 thing 2 zAstojof sk (AAE, 2018).
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19 (network forest plot)
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AT 23

B 4= PubMed, EMBASE, Cochrane Library, Web of Science, RISS

o] dlo]EjHo] AE o] &3slo] AF HF O Y= TS AASSIY 8 AN
= ‘gAdEXy %7 “ hemodialysis and exercise” , “hemodialysis
and training” , “chronic kidney disease and exercise training” °.%& %

ato] 20204 6~9€ 27HA AAE T A4 A, do]H o] oA

AdE w32 18188y FauEdeld #HAE £ 68s FUkst F

|

1824 9] F&lo] HAE o] T FT&H Td 628E ALsk

o
Sl
rQt
iy
o
2,
o
_0|L
ﬁi

of

Zi

O
fr
e}
C?’
j&
Sl
(et

_42_



1818 of records identified through database searching

6 of additional records identified through other sources

Records excluded duplicate
studies (n=62)

A\ 4

1762 of records after duplicates removed

\ 4

Records excluded studies(n=1606)

156 of records screened for title, abstract

Non exercise program(n=>56)

\ 4

Irrelevant purpose (n=41)

A 4

59 of full—text articles assessed for eligibility

Crossover trial(n=11)
No control group(n=16)
Insufficient results(n=6)

26 of studies included in quantitative synthesis

Figure 5. Flow diagram of the study selection.
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2) AAH 3z 23

o Ao A7l wet A HF el b 269 (Abreu, 2017; Afshar,
2010; Choi, 2014; Deligiannis, 1999; Dong, 2019; DePaul, 2002;
Dobsak 2012; Frih, 2017; Groussard, 2015; Lee, 2001, Lee 2009,
Lee, 2016; Liao, 2016; Mohseni 2013; Koh, 2010; Kopple 2007;
Ouzouni, 2009; Painter, 2002; Parsons, 2004; Petraki, 2008; Silva,
2019; Simo, 2015; Thompson, 2016; Tsuyuki, 2003; van Vilsteren,
2005; Wilund, 2010)¢] £&o] AAHL AT W 2~374e] Aol A
3= 3 (Afshar, 2009; Deligiannis, 1999; Koh, 2010; Kopple 2007;
Lee, 2016; Thompson, 2016)< z}7] tf& x g 7o) ALE o] Qlo] /¥
ATE st EAS FHSITE webA, AA B EZ3tE AT

K5 35%olal wA e EgE e A FaAAet d vtE 3278

TR,
AR R $F Zead Ve AR Fo AAg A 204

(Abreu, 2017; Afshar, 2010; Choi, 2014; Lee, 2009; Lee, 2016; Dong,
2019; Dobsak, 2012; Groussard, 2015; Mohseni, 2013; Koh, 2010;
Kopple, 2007 a; Ouzouni, 2009; Painter, 2002; Parsons, 2004; Petraki,
2008; Silva, 2019; Simo, 2015; Thompson, 2016; van Vilsteren, 2004;
Wilund, 2010)°]aL @74 Zbel AAF A= 6% (Deligiannis, 1999;
Frih, 2017; Koh, 2010; Kopple, 2007 b; Lee, 2001; Tsuyuki, 2003) ©]
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ARSI FAE 5 Fo FEta AT FAkAE 25E F8% TS
163 (Afshar 2010 a; Deligiannis 1999 b; Dobsak 2012; Lee, 2001;
Lee, 2016 a; Groussard 2015; Koh, 2010; Kopple, 2007 a; Liao,
2016; Menhsei, 2013; Painter, 2002; Parsons, 2004; Silva, 2019;
Thompson, 2016 a; Tsuyuki, 2003; Wilund, 2010), A% A L3t
42 6%H (Abreu, 2017; Afshar, 2010 b; Dong, 2019; Kopple, 2007 b;
Lee, 2016 b; Thompson, 2016 b), H5&*FS AL £33 129 (Choi
2014; Deligiannis, 1999 a; DePaul, 2002; Frih, 2017; Kopple, 2007 c;
Lee, 2009; Lee, 2016 c¢; Ouzouni, 2009; Petraki, 2008; Simo, 2015;
Thompson, 2016 c¢; van Vilsteren, 2004) 2% 1% it}

+F RO AR 308 olstE %3 wdo]l 15% (Abreu, 2017;
Afshar, 2009; Deligiannis, 1999 b; DePaul, 2002; Dong, 2019; Dobsak,
2012; Groussard, 2015; Liao, 2016; Menhsei, 2013; Painter, 2002;
Silva, 2019; Thompson, 2016 a, b; Tsuyuki, 2003; Wu, 2014)°]%l1L
30~60% &3t w3 178 (Choi, 2014; Frih, 2017; Lee, 2001; Lee,
2009; Lee, 2016; Koh, 2010 a, b; Ouzouni, 2009; Petraki, 2008;
Kopple, 2007 a, c¢; Parsons, 2004; Deligiannis, 1999 a; Simo, 2015;
Thompson, 2016 c; van Vilsteren, 2004; Wilund, 2010)©]lt}.

&% T2 7172 370€ o]skrt 3% (Afshar, 2009; Menhsei, 2013;
Parsons, 2002), 3~671€-2 18 (Abreu, 2017; DePaul, 2002; Dobsak,
2012; Choi, 2014; Dong, 2019; Frih, 2017; Groussard, 2015; Kopple,
2007; Lee, 2001; Lee, 2009; Lee, 2016; Liao 2016; Painter, 2002;
Silva, 2019; Thompson, 2016; Tsuyuki, 2003; van Vilsteren, 2005;
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Wilund, 2010), 67§€ o] 43 (Deligiannis 1999; Koh, 2010; Ouzouni,
2009; Petraki, 2008) .2 tu #3o] 3~671€9 &% 7|7HS 834

= ZTF W WNIEE 3 (van Vilsteren, 2004; Silva, 2019; Frih,

3 RE E3o] 33 ALty Qo] TR wEE ¢

|

b e Aol Foldk didA #2018 olskel AR A 59
(Afshar, 2010; Groussard, 2015; Lee, 2009; Parsons, 2004; Wilund,
2010), 20~30% 2 6% (Dobsak, 2012; Lee, 2001; Painter, 2002; Simo,
2015; Silva, 2019; Tsuyuki, 2003), 30~40%< 5% (Choi, 2014;
DePaul, 2002; Ouzouni, 2008; Silva, 2019; Thompson, 2016), 40~50
2 9% (Abreu, 2017; Deligiannis, 1999; Dong, 2019; Frih, 2017; Lee,
2016; Liao, 2016; Mohseni, 2013; Koh, 2010; Petraki, 2008), 50~60
.o 2% (Deligiannis, 1999; Kopple, 2007), 709 o]A2 1#H (van
Vilsteren, 2005) &2 40~507 9] &A= 4% A7 7 Wkt
*F ZRIHY A% 7]FAMEE HR(Heart Rate)o] 6% (Dong,
2019; Lee, 2001; Silva, 2019; Tsuyuki, 2003; Painter, 2002;
Deligiannis, 1999), RM/(repetition maximum)®] 1% (Abreu, 2017),
RPE (rating of perceived exertion)i= 153 (Choi, 2014, DePaul, 2002;
Lee, 2009; Lee, 2016; Liao 2016; Ouzouni, 2009; Kopple, 2007; Koh,
2010; Frih, 2017; Liao, 2016; Petraki, 2008; Thompson, 2016;
Reboredo, 2010; Wilund, 2010; van Vilsteren, 2004) 0.2 A7 xo] Qo]

RPEE 7l£o® & #£3o] 7M @Wekal & 4% 7I£#%<% HR, RPE,

=

RM Fo] W&EstA AASHA &2 2 2¥oI3dtd (Dobsak, 2012;
Mohseni, 2013).
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rir

v& TR giE dolry] fd SHs Ay FAEE KYV),
g2t (Blood pressure), #HJAAAFHZF(VO, max), 6% A7) F7FHEMWT),

H
o+ (Grip strength), 452 & (QOL—-SF36), %%, Albumin, CRP, Hemoglo

bin, Creatinine, Haematocrit, Cholesterol, HDL, LDL, Triglycerides, Cal

cium, Phosphorus, Potassium, TNF— ¢, IL—-6 % tokstA =" 2SS
o g AT E Aol = ol AN T FAEEY Il dall 24
= st A Al AdnbHQl 542 <Table 3>eM 29 4 3
t}.
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Table 3. Characteristics of Selected Studies(continued).

Authors Participants Exercise intervention Outcomes

o (e)zg;i)n) timing  type prescription duration variable

Abreu 44 ID RE 3 times a week 12 weeks Kt/V, creatinine,

(2017) (25/19) 30 min: 3 sets of hemoglobin, albumin,

Brazil 10 reps, four lower hematocrit, Protein,
limb exercises with Phosphorus, Energy
ankle cuffs/elastic potassium, QOL,GPx,
band resistance; Nrf2 expression,
60% of 1RM NF—KB expression,

Nitrite, GPx.

Afshar 28 ID AE 3 times a week 8 weeks  Kt/V, creatinine,
(2010) (14/14) RE stationary cycling, hemoglobin, albumin,
Iran 30min, hs—CRP, TG, HDL,

resistance exercise LDL, TC, Urea,
PSQI
Choi 37 1D CE 3times a week, 10 weeks Kt/V.
(2014) (20/17) cycling &
Korea resistance exercuse
40min
Deligiannis 53 ND AE  cycle erg, treadmill, 24 weeks oyxercise time
(1999) (16/10/12/15) CE  calisthenics, METS, HRmax
Greece low—weight, VOzmax, hematocrit,
resistant —HRmax, Urea, creatinine, BP,
60=70% 50min, Uric acid, Glucose,
3 times a week. K, Na, Ca, P, Fe,
mobile—cycle erg, WBC, RV, Ao, AV,
HR 50-60%, LA, LVIDd, LVISd,
moderate 30min, IVS, PW, LVM,
5 times a week. 2PW/LVID, LVML.
DePaul 38 1D CE 3times a week, 20 weeks Ergometer test,
(2002) (20/18) RPE 13-14, 20 Strength,
Canada min egometer 6MWT, SF—36,
cycling, hamstring creatinine,
& quadriceps hemoglobin,
exercises on weight hematocrit, BP,
machines in the ND Urea reduction ratio.
period,
at 125% of 5RM.
Dobsak 21 D AE 3times a week, 20 weeks Kt/V,
(2012) (11/10) 2 sets of 20 min, Urea reduction ratio,
France ergometer cycling. SF-36.

AE, aerobic; CE, combined exercise; RE, resistant exercise; 1D, intradialytic; ND, non—dialysis; hs—CRP, highly sensitive
C—reactive protein; HDL—C, high density lipoprotein cholesterol; LDL—C, low density lipoprotein cholesterol; TG,
Triglyceride; WBC, white blood cell count; HR, heart rate; BP, blood pressure; 6MWT, 6—min walk test; METS, metabolic
equivalents; VE, ventilation; VO,max, maximal oxygen consumption; RV, right ventricle; Ao, aorta; AV, aortic valve
excursion; LA, left atrium; LVIDd, left ventricular internal dimension at enddiastole; LVISd, left ventricular internal
dimension at end—systole; IVS (d), intraventricular septal thickness at end—diastole; PW (d), left ventricular posterior wall
thickness at end—diastole; LVM, left ventricular mass; LSMI, left ventricular mass index; LVMI, left ventricular mass
index.
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Table 3. Characteristics of Selected Studies(continued).

Authors Participants Exercise intervention Outcomes
ez ( eigﬁgim) timing  type prescription duration variable
Dong 41 D RE 3 times a week, 12 weeks grip strength
(2019) (21/20) elastic balls, daily pace, TNF,
China weight of the lower CRP, Kt/V, albumin,
limbs, IL—6, Hemoglobin,
HR 80%. TNF—«, IL-10.
Frih 41 ND CE 4 tims a week, 16 weeks  GMWT, STS—10/60,
(2017) (21/20) cycle, walking, TUG Handerip, BP,
Tunisia resistant exercise CRP, Albumin,
60min, RM 50%, hemoglobin, TC, TG,
RPE 5-6, HDL, LDL,
monitor HR/polar. MNA-LF scores.
Groussard 18 ID AE 3 times a week, 12 weeks 6MWT, TG, TC,
(2015) (8/10) cycling 30 min, HDL, LDL, VOgpeax
France 55%-60% peak albumin, Kt/V, SOD
power. Hemoglobin, Ox—LDL,
GSH/GSSG, GPx.
Koh 46 D AE 3times a week, 24 weeks 6MWT, BP, TUG,
(2010) (15, 15/16) ND 45min ergometer physical activity,
Australia cycling, RPE 12~13. physical functioning,
pulse wave velocity,
Self—Reported Health.
Kopple 57 1D AE 3 times a week, 20~ hemoglobin,
(2007) (10,15,12/20) ND RE  cycle ergometer 21 weeks hematocrit, albumin,
USA ID/ND CE 40min, RPE 15~17 CRP, TNF, IL-6,
50% of peak oxygen Kt/V, DPI, DEI,
consumption, 3 sets mRNA.
of 6~ 8 reps
at 80% of S5RM.
Lee 22(11/11) ND AE 3 times a week, 12 weeks VO, max,
(2001) walking/cycle BP,
Korea /Stretching HR,
45—60min, Exe—duration.
40-60%HR.

AE, aerobic; CE, combined exercise; RE, resistant exercise; ID, intradialytic; ND, non—dialysis; BP, blood pressure; CRP,
C—reactive protein; IL, interleukin; TNF, tumor necrosis factor—alpha; GPx, glutathione peroxidase activity; GSH/GSSG,
ratio between reduced and oxidized glutathione; Hb, hemoglobin; Ox—LDL, oxidized low—density lipoprotein; SOD,
superoxide dismutase; HDL—C, low density lipoprotein cholesterol; LDL—C, low density lipoprotein cholesterol; TC, Total
Cholesterol; TG, Triglyceride; DEI, dietary energy intake; DPI, dietary protein intake; STS—10, sit—to—stand—to—sit 10
test; STS—60, sit—to—stand—to—sit 60 test; TUG, timed up and go test; 6MWT, 6—min walk test; IPTH, intact parathyroid
hormone; LVIDd, left ventricular internal diameter, diastole; IVSd, inter ventricular septum, diastole; LVPWd, left
ventricular posterior wall, diastole; LVMI, left ventricular mass index.
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Table 3. Characteristics of Selected Studies(continued).

Authors Participants Exercise intervention Outcomes
(vear) ( e;g}g) ) timing type prescription duration variable
Lee 21(12/9) ID CE 3 times a week, 24 weeks BP,
(2009) cycle 40min, 6MWT,
Korea resistant 15min, Handgrip.
RPE 11—13.
Lee 33 1D AE 3 times a week, 12 weeks Kt/V, BP,
(2016) (11,10,12,13) RE cycle ergometer hematocrit,
CE 40min, RPE 11~13 hemoglobin,
resistance exercise Albumin, Ca, P,
30min. BUN, Cr, IPTH,
TC, HDL, LDL,
LVID, 1IVSd,
LVPWd, LVMI.
Liao 40 1D AE 3 times a week, 12 weeks BP, hs—CRP,
(2016) (20/20) cycle 30 min, Creatinine,
Taiwan. RPE 12—-15. Albumin.
Mohseni 50 D AE 3times a week, 8 weeks Kt/V,
(2013) (25/25) 15 min aerobic Urea reduction
Iran movement exercise ratio,
(rotating wrist 40
rpm, 20 times flexion
extension (wrist/elbw/
ankles), 40 rpm of
rotating the ankles
Ouzouni 33 1D CE 3 times a week, 40 weeks BDI, BP, VOgprak,
(2009) (19/14) cycling 60~ 90 min, HRyax QOL,
Greece RPE 13~14, VEnax, METSs.
strength, flexbility.
Painter 24 D AE 3 times a week, 20 weeks Hematocrit,
(2002) (10/14) 30 min ergometer Hemoglobin,
USA cycling, RPE12—14, EPO dose,
HRmax 70%. VO,, HR, VE, RER,
RPE, BP.
Parsons 18 ID AE 3 times a week, 3 8 weeks  maximal work—
(2004) 979 bouts of 15 minute capacity, Kt/V,
Canada cycle ergometry creatinine, BP,

exercise, maximum
work load 40~50%.

Urea, Potassium,
QOL, hemoglobin.

AE, aerobic; RE, resistant exercise; CE, combined exercise; ID, intradialytic; ND, non—dialysis; HR, heart rate; BP, blood
pressure; METSs, metabolic equivalents; VEmax, maximum pulmonary ventilation; BDI, Beck Depression Inventory; PTH,
parathyroid hormone; LDL, low—density lipoprotein; HDL, high—density lipoprotein; TC, total cholesterol. CRP, C—reactive
protein; IS, interventricular septum; PW, posterior wall; LA, left atrium; CIMT, carotid intima media thickness; QOL,

Quality of life.
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Table 3. Characteristics of Selected Studies(continued).

Authors Participants Exercise intervention Outcomes
o) (e)zg;i)n) timing type prescription duration variable
Simo 22 D CE 3 times a week, 12 weeks grip strength, STS,
(2015) (11/11) 45~50min, muscle strength,
Spain cycle ergometer, 6MWT, BDI, QOL,
resistance band, Glucose, Creatinine,
medicine balls, K, Ca,P, IPTH,
elastic balls, Kt/V, Albumin, HDL,
ankle weights, LDL, TC, Ferritin,
dumb—bells, Hemoglobin.
free weights.
Petraki 43 D CE 3 times a week, 28 weeks HR, BP, ET,
(2008) (22/21) 60 min cycling, VEmax, VOspeak,
Greece strengthening & METSs, hemoglobin,
flexibility exercises Fe, Glucose, K, Na,
30min. RPE 13, Ca, P, HRpeak,
elastic bands/ limb HRres.
weights.

Silva 30 D AE 3~4 times a week, 16 weeks CRP, Kt/V, Ca,

(2019 (15/15) HR 65~75%, 30 min Albumin, urea,
Brazil cycle ergometer, aldosterone, TC,

HRmax 65—75%, Hemoglobin, PTH,
RPE 13. P, creatinine, HDL,
LDL, Potassium,
LV, LVMI, PW, IS,
CIMT, PWV.
Thompson 31 1D AE 3 times a week 12 weeks SPPB, 6MWT,

(2016) (8,7,8/8) RE RPE 13741, STS 30, 1-RM,
Canada CE 15 min cycling, QOL.

resistance, cycling
and resistance.

Tsuyuki 29 ND AE 3 times a week, 20 weeks hematocrit, BP, HR
(2003) (17/12) HRmax 50~60%, hemoglobin, BUN,
Japan 30 min ergometer creatinine, CTR,

cycling, walking,
running

DW, UFV, VE, VOq,
AT, VCOs, RR, VT

AE, aerobic; CE, combined exercise; RE, resistant exercise; ID, intradialytic; ND, non—dialysis; BP, blood pressure; CRP,
C—reactive protein; IL, interleukin; LDL—C, low density lipoprotein cholesterol; HDL, high—density lipoproteins; IPTH:
intact parathyroid hormone; TG, Triglyceride; STS—30, sit—to—stand—to—sit 30 test; 6MWT, 6—min walk test; SPPB,
short physical performance battery; 1—RM, one repetition maximum; BUN, blood urea nitrogen; Cre, creatinine; DW, dry
weight; CTR, cardio thoracic ratio; UFV, ultra filtration volume; VE, minute ventilation; VOZ2, oxygen uptake; VCOZ2, carbon
dioxide output; RR, respiratory rate; VT, tidal volume; AT, anaerobic threshold; LVMI, left ventricular mass index; LAVI,
left atrial volume index; MPI, myocardial performance index; HR, heart rate.
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Table 3. Characteristics of Selected Studies(continued).

Authors Participants ~ Exercise intervention Outcomes
(vear) (e;g;i)n) timing type prescription duration variable
van 96 D CE 2-3 times per 12 weeks  SBP, DBP,
Vilsteren (53/43) week, RPE 12-16 Cholesterol,
(2005) calisthenics, steps, Haematocrit, Kt/V
Netherlands flexibility, Haemoglobin, QOL,
20~30min cycling Manual dexterity,
during dialysis, Reaction time,
pre—dialysis Muscle strength,
strength training. VOqpeak.
Wilund 17 D AE 3 times a week, 16 weeks  BP, Cholesterol,
(2010) (8/9) 45min ergometer creatinine, CRP,
USA cycling, BUN, Calcium,
RPE 12—-14. hematocrit, LVMI,

IL—6, LAVI, MPI,
Fetuin—A, potassium
albumin, phosphate.

AE, aerobic; CE, combined exercise; RE, resistant exercise; ID, intradialytic; ND, non—dialysis; BP, blood pressure; CRP,
C-reactive protein; IL, interleukin, LDL—C, low density lipoprotein cholesterol; HDL, high—density lipoproteins; IPTH:
intact parathyroid hormone; TG, Triglyceride; STS—30, sit—to—stand—to—sit 30 test; 6MWT, 6—min walk test; SPPB,
short physical performance battery; 1—RM, one repetition maximum; BUN, blood urea nitrogen; Cre, creatinine; DW, dry
weight; CTR, cardio thoracic ratio; UFV, ultra filtration volume; VE, minute ventilation; VOZ2, oxygen uptake; VCOZ2, carbon
dioxide output; RR, respiratory rate; VT, tidal volume; AT, anaerobic threshold; LVMI, left ventricular mass index; LAVI,
left atrial volume index; MPI, myocardial performance index; HR, heart rate.
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Figure 6. Risk of bias graph: review authors' judgements about each risk of

bias item presented as percentages across all included studies.
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B el $% 2] YARA fxe] FAFEN Pl nA

T A%E dotry] 98] A A I (pairwise meta—analysis) & 433}l th.

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 5% CI IV, Random, 95% CI
Abreu 2017 1.5 03 25 14 03 19 57% 0.10[0.08, 0.28] =i
Afshar 2010 a 1 033 T 11 025 T 4.5% -0.10[0.41, 0.21] TR T
Afshar 2010 b 1142 0.3 711 025 7 45% 0.02 [0.27,0.31] e
Choi 2014 1.82 0.03 20 1.58 048 17 B.3% 0.24 [0.15, 0.33] =i
Dobsak2012 164 03 11 133 03 10 4.9% 0.31 [0.05, 0.57]
Daong 2019 1.7 0.27 21 147 032 20 5.6% 0.23[0.08, 0.41] T
Groussard 2015 142 04 g8 132 0N 10 B.3% 0.10[0.00, 0.20] B
lopple 2007 a 1.85 0.25 10 1.77 0.08 14 5.8% 0.08 [-0.08, 0.24] B R
Kopple 2007 b 137 04 15 177 009 14 B4% -0.40[047-0.33] = =
Kopple 2007 ¢ 156 048 12 177 009 14 B2% -0.29 F0.32,-0.10] == =
Lee 2016 3 145 025 11 151 045 13 47% -006[0.35 023 —
Lee 2016 b 136 047 10 151 045 13 49% -015[042,013 i
Lee 2016 ¢ 154 063 12 151 045 13 34% 0.03 [-0.40, 0.48] o
Liao 2016 152 026 19 152 023 14 58% 0.00[047,047] e
Mohseni 2013 1.2 04 20 085 02 20 55% 0.25 [0.05, 0.45]
Parsons 2004 1.87 025 6 1.8 03 7 45% 0.07 [0.23, 0.37] SRS
Silva 2019 1.4 022 15 1.4 018 18 5.0% 0.00[0.13,013] S
Simo 2015 162 07 11 165 06 11 27% -0.03[F0.57 0.51]
van vilsteren 2004 1.26 0.2 53 1.23 0.2 43 5.3% 0.03 [-0.05, 0.11] =
Total (95% CI) 293 281 100.0%  0.03[-0.09, 0.14] ?

Heterogeneity: Tau®*= 0.05; Ch*=194.13, df=18 (P < 0.00001}); F=91% F T L T 1

T i -1 05 il [i¥3 1
Testforoverall effect 2= 0.45 (P = 0.65) Favours [control] Favours [experimental]

Figure 8. Forest plot of comparison: Kt/V.
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(2) +=7] d<(Systolic blood pressure, SBP)

T TRIME AFgste] AR Aol £%7] dts AHsR 574
AT BF 18MoR didA v A¥T 2927, dxT 2717%0l3)
AFZE o)|AAL =4 (1°=81%, P<0.00001) Yeh} dlgdagargorw A

At a3+ -6.78(95% Cl=-12.41, —1.14) = F3s a37F Ye}
2

Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean S0 Total Weight IV, Random, 85% CI IV, Random, 95% Cl
Deligiannis 1999 3 136 14 16 144 10 12 T.0% -8.00 [-16.89, 0.89] =
Deligiannis 1999 b 143 17 10 144 10 12 BA%  -1.00[12.96, 10.96 ==
Depaul 2002 146 149 20 1531 202 18 B.0% -TA0 1961, 5.41] e
Frih 2017 1341 5.2 21 14492 51 20 8.3% -19.10[18.25,-11.95] ===
Koh 20103 139 22 15 136 29 16 4.5% 3.00[15.05, 21.09] e
Koh 2010k 142 29 15 136 29 16 4.0% G.00[14.43 26.43] =
Lee 2001 1027 747 11 123 865 11 T.B% -20.30[-27.05,-13.5959] =
Lee 2009 141.67 13.37 12 168333 1732 ] 5.7% -21.66[3527, -8.08] == =
Liao 2018 99.57  Y.72 19 1322 178 14 G.7% -32.63[-42.98, -22.688] — =
Quzouni 2009 1353 1353 20 1393 9.1 20 0.8% -4.00[62.43,5543 ¢ +
Painter 2002 182 G 10 179 B 14 8.0% 3.00 [1.87,7.87] e
Petraki 2008 12809 132 221337 149 21 TA% -4.80 [13.23, 3.83] =
Thompson 2016 a 130 21 g 118 20 8 41% 12.00 [-8.10,32.100 EEEEES
Tompson 2016 b 117 26 i 118 20 8 4%  -1.00[24.73 2273 = =
Tompson 2016 ¢ 116 26 g 118 20 8 6% 2002473 2073 |
Tsuyuki 2003 1418 164 17 1308 233 12 5.2% 10.70 [-4.62, 26.02] ChE————
wan vilstaren 2004 140 26.4 53 146 25 43 B.6% -6.00 [-16.31, 4.31] = =UE
Wilund 2010 1471 1449 g 183 172 ] 5.2% -5.90 2116, 9.36] =
Total {95% CI) 202 271 100.0%  -6.78[-12.41,-1.14] -
Hetarogeneity: Tau®= 87,38, Chi*= 90,99, df=17 (P = 0.00001}; F= 81% [50 25 2=5 50=

e Favours [experimental] Favours [control]

Figure 9. Forest plot of comparison: SBP.
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(3) o]¢+7] d<t(Diastolic blood pressure, DBP)
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el tH(Z=3.14, P=0.002)
Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI

Deligiannis 1999 a T8 12 16 g2 3 12 7.3% -4.00[1012,212 —

Deligiannis 1999 b a3 9 10 a2 3 12 T1% 1.00 [-4.83, 6.83] =

Depaul 2002 81.7 88 20 852 1.7 18 B8% -3.50[-10.09, 3.09] Sl .

Frih 2017 T3 38 21 784 34 20 12.4% -5.40 [-7.54, -3.26] =

koh 2010 & T 10 14 T8 15 16 4.8% 2.00[-6.92,10:92] |

Koh 2010 b 75 16 15 TE 15 16 36% 4.00 [-6.94,14.84] S

Lee 2001 682 945 11 855 8149 1" BA% -17.30[-24.69 -9.91] IS ES

Lee 2009 8667 6.51 12 91.11 B 9 8.2% -4.44[-9.82 0.94] eSS

Ligo 2016 531 348 19 724 124 14 1.8% -18.30[36.22 -238) ¥

Quzouni 2009 7892 T7¥ 20 852 46 20 104% -6.00 [-9.93 -2.07] B

Painter 2002 ar 14 10 a1 14 14 3.4% B.00 [-5.36,17.36] SRS E

Fetraki 2008 TES 74 22 824 7 | 9.4% -5.50 [-9.96, -1.04] FEEE

Thompson 2016 a Ta 1B g B3 14 g 2.3% B.00[8.73,2073] T

Tompson 2016k 63 14 g B3 14 g 23%  -B.00[20.75 8.759] =

Tompson 2016 ¢ 63 13 8 B3 14 8 27% -6.O00[19.24,7.24] —

Tsuyuki 2003 858 123 17 T4 134 12 4.4% B.80[2.82 16.42] =

van vilsteren 2004 a0 1448 a3 FR" —aT| 43 1.0% 1.00[22.95 24.95]

Wilund 2010 Tr3 87 g 857 T.7 9 5.6% -B.40[16.25 -0.55]

Total (95% Cl) 202 271 1060.0% -3.90 [-6.32, 1.47] B

Heterogeneity: Tau®=11.13; Chi*= 3550, df=17 (F = 0.008); F=52%

Testfor overall effect: £2=3.14 (P = 0.002)

Figure 10. Forest plot of comparison: DBP.
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Experimental Control

Study or Subgroup  Mean SD Total Mean
2.1.1 aerobic exercise

Afshar 2010 a 1 033 7 11 024 7 45%
Dobsak 2012 164 03 4 4433 B3] 10 4.8%
Groussard 20145 1.42 04 8 132 on 10 B3%
Kopple 2007 a 1.85 025 10 177 009 14 48%
Les 2016 a 146 0325 1 151 045 12 47%
Liao 2016 1.52 026 19 152 0.23 14 48%
Mohgeni 2013 1.2 04 20 085 02 M 55%
Parsons 2004 1.87 025 3} 18 03 7 45%
Silva 2019 1.4 0322 148 14 014 16 BO0%
Subtotal (95% CI) 107 110 47.9%

Hetarogeneity, Tau®= 0.00; Chi#=10.49, df= 8 (P=0.23); F= 24%
Test for overall effect Z=2.13 (P=0.03)

2.1.2 resistance exercise

Ahrey 2017 15 03 5 14 0.3 149 8.7%
Afshar 2010 b 112 03 7 11 025 7 4.6%
Dong 2018 1.7 027 21 1.47 032 20 5.6%
Kopple 2007 kb 137 04 15 177 009 14 6.4%
Lee 2016 b 1.36 017 10 1.581 0.45 13 4.9%
Subtotal (95% CI) 78 73 21.2%

Heterogeneity: Tau®= 0.11; ChF=63.45, df= 4 (P = 0.00001}; F=94%
Testfor averall effect Z=0.29 (P=078)

2.1.3 combined exercise

Choi 2014 1.82 003 20 1.58 018 17 B.3%
Kopple 2007 ¢ 1686 018 12 177 009 14 B.2%
Lee 2016 ¢ 1.54 063 12 151 045 13 3.4%
Simo 2015 162 07 1 165 06 11 27%
vanvilsteren 2004 126 02 A3 1.23 0.2 43 B.3%
Subtotal (95% CI) 108 98 24.9%

Heterogeneity: Tau®= 0.04; Chi®= 3944, df= 4 (P = 0.00001), F=90%
Testfor averall effect Z=018 (P = 0.85)

Total (95% CI) 293 281 100.0%
Heterogeneity: Tau®=0.05; Chi*=194.13, df=18 (P = 0.00001); F=91%
Test for averall effect Z=0.45 (P = 0.65)

Testfar suboroun differences: Chi*= 0.80. df=2 (P = 0.67). F= 0%

Mean Difference

SD Total Weight IV, Random, 895% CI

Mean Difference
IV, Random, 95% CI

010 [0.41,0.21]
031 [0.05, D.47]
0.10[0.00,0.20]
0.08 [-0.08, 0.24]

-0.06 [-0.35, 0.23]
000047, 017]
025 [0.05, 0.45]
0.07 [0.23, 0.37]
0.00 (013, 0.13]
0.08 [0.01, 0.15]

010 [-0.08, 0.28]
0,02 [0.27, 0.31]
023 [0.05,0.41]
-0.40 0,47, -0.33]
015 [0.42,013]
-0.04 [0.35, 0.26]

024 [0.15,0.33]
021 [0.32,-0.10]
0.03 [-0.40, 0.46]
-0.03 [0.57, 0.51]
0.03 [-0.08, 0.11]
0.02 [0.18,0.22]

0.03 [0.08, 0.14]

-

+
-0.4
Favours [control]

il

+
0.4
Favours[experimental]

Figure 11. Forest plot of comparison: subgroup analysis by exercise type, Kt/V.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl
2.2.1 aerobic exercise
Deligiannis 1999 b 143 17 10 144 10 12 BA%  -1.00[12.96,10.96] -
Koh 20103 139 22 18 136 29 16 4.5% 3.00[15.08, 21.08] e
Koh 2010k 142 29 18 136 29 16 4.0% B.O0[14.43 26.43] s
Lee 2001 1027 747 11 123 865 11 TB% -20.30[-37.05,-13.549] ===
Liao 2018 99.57  T.72 19 1322 178 14 B.7% -32.63[-42.98, -22.68] —
Painter 2002 182 B 10 178 B 14 8.0% 3.00 [1.87,7.87] P
Thompson 2016 a 130 21 g 118 20 8 41% 12.00[-8.10,32.10] ==uEssS =
Teuyuki 2003 1418 164 17 1308 233 12 5.2% 10.70 [-4.62, 26.02] =
Wilund 2010 1471 149 g 163 =72 ] 5.2% -5.90 F21.16, 9.36] =g
Subtotal {95% CI) 113 112 51.5%  .3.89 [-14.59,5.81] —i—
Heterogeneity: Tau®= 217.33; Chi* = 62.47, df= 8 (P < 0.00001); F= 88%
Test for averall effect Z=0.71 (P = 0.48)
2.2.2 resistance exercise
Tompson 2016 b 117 26 T 118 20 8 34%  -1.00[2473,2273] ==& ————=
Subtotal (95% CI) 7 8 34% -1.00[-24.73,22.73] —— R ——
Heterageneity: Not applicable
Testior overall effect Z=0.08 (P = 0.93)
2.2.3 combined exercise
Deligiannis 1999 3 136 14 16 144 10 12 T.0% -3.00 [-16.89, 0.89]
Depaul 2002 146 19 20 1531 202 18 B.0% -7A0 1961, 5.41] =
Frih 2017 13441 5.2 21 14492 541 20 8.3% -1510[18.25,-11.95) ===
Lee 2009 141.67 13.37 12 16333 17.32 ] 9.7% -21.66[35.27 -8.09] == =
Quzouni 2009 1393 1353 20 1393 9.1 20 0.8% -4.00[63.43 5543 ¢ +
Fetraki 2008 12849 132 221337 149 21 TA% -4.80 [13.23, 3.63] =
Tompson 2016 ¢ 116 26 g 118 20 g 36% 2002473 2073 =
wanh vilsteren 2004 140 26.4 53 146 25 43 6.6% -6.00 F16.31, 4.31] e
Subtotal {95% CI) 172 151  45.1% -10.31[-14.95, 5.68] >
Heterogeneity: Tau= 1515, Chi*=11.66, df=7 (P= 0.11); F= 40%
Test for overall effect Z= 4.36 (P = 0.0001)
Total {95% Cl) 202 271 100.0%  -6.78[-12.41, 1.14] -
Heterogeneity: Tau®= 97.38;, Chi*= 90,99, df=17 (P < 0.00001); F= 81% t

Test for averall effect Z=2.36 (P=0.02)

Testfor suboroun differences: Chi®=1.62. df=

2P =040, F= 0%

-&0

-25
Favours [experimental]

24
Favours [control]

Figure 13. Forest plot of comparison: subgroup analysis by exercise type, SBP.
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Figure 14. Funnel plot of comparison: subgroup analysis by exercise type, SBP.
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Experimental

Control

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 5% CI IV, Random, 85% CI
2.3.1 aerobic exercise

Deligiannis 1999 a a3 9 10 g2 3 12 7% 1.00 [-4.83, 6.83] R Lo

Kaoh 2010 a T 10 15 TE 15 16 4.8% 200692 1082 .
Kaoh 2010 b 79 16 15 7818 16 36% 4.00 [-6.94,14.94] =S B SEESSS
Lee 2001 68.2 945 11 855 819 11 B.A% -17.30[24.69 -9.91] TS

Liao 2016 531 348 19 T24 124 14 1.8% -10.30[36.22 238 ¥

Fainter 2002 a7 14 10 a1 14 14 34% B.00 [-5.36, 17.36] L
Thompson 2016 a 716 g B3 14 8 23% 6.00 [-8.73,20.73] T

Tsuyuki 2003 858 123 17 78 138 12 44% 6.80 [-2.82, 16.42] RS S
Wilund 2010 773 87 8 857 77 9 56% -B.40[16.25 -0.58] e ——

Subtotal (95% Cl) 113 112  39.7% -2.01 [-B.34, 4.33] el
Heterogeneity: Tau®= B6.41; Chi*= 32,10, df= 8 (P < 0.0001); F= 75%

Test for overall effect Z=0.62 (P=0453)

2.3.2 resistance exercise

Tompson 2016k 63 14 T B3 14 g 2.3%  -6.00[20.75 8.749] =
Subtotal (85% Cl) 7 8 2.3%  -6.00 [-20.75, 8.75] e i——
Heterogeneity: Mot applicable

Test for overall effect Z=080{FP=043)

2.3.3 combined exercise

Deligiannis 1993 a 78 12 16 82 312 73%  -4.00[1012,243] T

Depaul 2002 M7 86 200 852 117 18  68% -3.80[10.09, 3.09] S .

Frih 2017 T3 36 2 T84 34 20 12.4% -5.40 [-7.54, -3.26] =

Lee 2009 86.67 6.51 12 8111 B g 8.2% -4.44 [8.82, 0.94] S U

Ouzouni 2009 782 17 200 852 46 20 104%  -6.00[9.83-2.07) T T

Petraki 2008 769 789 22 824 T 94%  -5.50[9.96 -1.04] T

Tampson 2016 ¢ 63 13 g 63 14 8  27% -6.00[19.24 7.24] =

van vilsteren 2004 a0 14.9 53 = I—-] 43 1.0% 1.00[22.95 24.95]

Subtotal (85% Cl) 172 151 58.1% 522 [-6.75,-3.68] L 2

Heterogeneity: Tau®= 0.00; Chi*= 096, df=7 {P=1.00); F=0%

Test for overall effect: Z=6.66 (P = 0.00001)

Total (95% Cl) 292 271 100.0%  -3.90 [-6.32, -1.47] -
Heterogeneity: Tau®=1113; Chi*= 3550, df=17 (F=0.0058);, F=52% -2:0 _1'0 o 1'0 2'0

Test for overall effect Z=3.14 (P=0.002)

Testfor subaraun diferences: Chi®= 095 df=2 (P =060 F=0%

Favours [experimental] Favours [control]

Figure 15. Forest plot of comparison: subgroup analysis by exercise type, DBP.
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Figure 16. Funnel plot of comparison: subgroup analysis by exercise type, DBP.
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Control Mean Difference Mean Difference

Mean SD Total Weight IV, Random. 35% Cl IV, Random, 95% CI

Experimental

Study or Subgroup  Mean SD Total
3.1.1 3<mo.

Afshar 2010 a 1 033 7
Arshar 2010 b 112 0.3 T
Chai 2014 1.82 0.03 20
Maohseni 2013 1.2 04 20
Farsons 2004 1.87 0.25 4
Subtotal (95% CI) 60

Heterogeneity Tau®= 0.01; Chi®= 6.96, df=4 (P = 0.14); F= 43%

Test for overall effect Z2=2.37 (P=0.02)

3.1.2 3=mo.<6

Abreuw 2017 1.8
Dobsak 2012 1.64
Dong 2018 1.7
Groussgard 2015 1.42
Kopple 2007 a 1.848
Kopple 2007 b 1.37
Kopple 2007 ¢ 1.56
Lee 2016 a 1.45
Lee 2016 h 1.36
Lee 2016 ¢ 1.54
Liao 2016 1.52
Sikva 2019 12
Simo 2015 1.87
wan vilsteren 2004 14

Subtotal (95% CI)

Heterogeneity Tau®= 0.06; Chif=141.42 df=13 (P = 0.00001); F= 91%

0.22
1

95

Test for overall effect Z=0.27 (P = 0.79)

Total (95% CI)

Heterogeneity Tau?= 0.06; Chi*= 200,24, df= 18 (P = 0.00001); F= 91%

2

55

Test for overall effect Z=0.68 (P = 0.50)
Testfor suboroun differences: Chi®=1.89. df=1 (P =017 F= 47.0%

Figure 17. Forest plot of

11 024 7 45%  -010[-0.41,021]

11 024 T 4T% 0.02[-0.27,0.31] o
148 018 17 61% 0.24[015, 0.37]
095 0.2 20 54% 0.25[0.05, 0.44]

18 03 7 4E6% 0.07[-0.23, 0.37] R
58 25.4% 0.15[0.03, 0.27]

14 0.3 19 56% 0.10[0.08, 0.24] 2L
a3 0 10 49% 0:31 [0.0%, 0.57]
A7 032 20 545% 0.23 [0.05, 0.41]
a2 0M 1m 61% 0.10 [0.00, 0.20]
7 008 14 57% 0.08 [-0.08, 0.24] |

77 004 14 62% -040F0.47 -0.33] =
n.0g 14 60% -0.21 F0.32-0010] e
41 045 13 47%  -006[0.35 023 |

41 045 13 449%  -015[0.42,013] ==
41 045 13 35% 0.03[-0.40, 0.4E] S
452 023 14 56% 000017, 0.17] =

095 0.2 20 54% 0.25[0.05, 0.44]

18 03 7 4E6% 0.07[-0.23, 0.37] CE—
14 014 16 548% 0.00[-013,013]
196 74.6% 0.02[-0.12, 0.16]

o
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comparison: subgroup analysis by exercise duration, Kt/V.
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Figure 18. Funnel plot of comparison: subgroup analysis by exercise duration, Kt/V.
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl
3.21 3=mo.<6
Depaul 2002 146 19 20 1531 202 18 B.0% -7 A0 1961, 5.41] (-
Frih 2017 1341 52 21 14492 51 20 8.3% -15.10[18.25,-11.949] ==
Lee 2001 1027 747 11 123 865 11 T.B% -20.30 [-37.05,-13.99] ===
Lee 2009 141.67 13.37 12 16333 1732 ] 8.7% -21.66[3527 -8.08] ——
Liao 2018 99.57  T.72 19 1322 178 14 B.7% -32.63[-42.98, -22.68] —
Painter 2002 182 B 10 179 B 14 8.0% 3.00 [1.87,7.87] e
Thompson 2016 a 130 21 g 118 20 8 41% 12.00[-8.10,32.100 ==
Tompson 2016 b 117 26 T 118 20 8 34% 10024732273 —_—
Tompson 2016 ¢ 116 26 8 118 20 8 36% -2.00[-2473, 20.73]
Tsuyuki 2003 1415 164 17 130:8 233 12 5.2% 10.70 [-4.62, 26.07] ]
van vilsteren 2004 140 264 a3 146 5 43 B.6% -6.00 [-16.31, 4.31] =
Wilund 2010 1471 149 g 183 172 ] 5.2% -5.90 F21.16, 9.36] = oW
Subtotal (95% CI) 194 174 T0.3% -8.55[-15.88, -1.23] -
Heterogeneity: Tau®=122.40; Chi®= 81.77, df=11 (P = 0.00001); F=87%
Test for overall effect. £=2.29 (F=0.02)
3.2.2 G=mo.
Deligiannis 1999 a 136 14 16 144 10 12 T.0% -8.00 [-16.89, 0.89] Tt o
Deligiannis 1999 b 143 17 10 144 10 12 6A%  -1.00[12.96,10.96] -
Koh 20103 139 22 15 136 29 16 4.5% 3.00[F15.05, 21.08] e
Koh 2010k 142 29 15 136 29 16 4.0% G.00[14.43 26.43] = Eaas
Quzouni 2009 1353 1353 20 1393 9.1 20 0.8% -4.00[63.43,5543 ¢ +
Petraki 2008 12809 132 221337 149 21 TA% -4.80 [13.23, 3.83] e
Subtotal {95% CI) 98 97 29.7% -3.88 [-8.92, 1.15] -
Hetetogeneity: Tau® = 0.00; Chi*=2.85,di=5 (P=0.77), F=0%
Test for averall effect Z=1.51 (P=013)
Total {95% CI) 202 271 100.0%  -6.78[-12.41,-1.14] -
Heterogeneity: Tau®= 97.38;, Chi*= 90,99, df=17 (P < 0.00001); F= 81% f

Test for averall effect Z=2.36 (P = 0.02)

Testfor suboroun diffierences: Chf=1.08. df=1 (P =030 F=56%

Figure 19. Forest plot of comparison:
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subgroup analysis by exercise duration, SBP.
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Figure 20. Funnel plot of comparison: subgroup analysis by exercise duration, SBP.
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Study or Subgroup  Mean

3.3.1 3=mo.<6
Wilund 2010

van vilsteren 2004
Tsuyuki 2003
Tompson 2016 ¢
Tompson 2016k
Thompson 2016 a
Fainter 2002

Liao 2016

Lee 2009

Lee 2001

Frih 2017

Depaul 2002
Subtotal (95% CI)

3.3.2 6<mo.
Fetraki 2008
Quzouni 2009

Kah 2010 b

koh 20103
Deligiannis 1993 b
Deligiannis 1999 a
Subtotal (85% Cl)

73

858

Control
S0

Expernimental
SD Total Mean

Mean Difference

Total Weight IV, Random, 95% CI

a7 a
a0 1449 53 7 T4

B3 13 2 B3 14
63 15 7 B9 14
T8 16 a B9 14
ar 14 10 a1 14

531 3489 19 724 124

86.67 £.51 12 911 4

63.2 9.45 11 855 814

7336 21 784 34

M7 86 0 852 17
194

78 22 824 7
T 20 852 46
16 15 714
oo 15 75 14
a3 ] 10 a2 3
|12 16 a2 3
98

g
43
12

a

a

8
14
14

g
11
20
18

174

Heterogeneity: Tau®=512; Chi*=7.80, df =56 {FP=016); F=37%
Testfor overall effect: Z=1.87 (P = 0.06)

Total (95% Cl)

292

5.6%
1.0%
4.4%
27%
23%
23%
34%
1.8%
8.2%
6.1%

124%

B.8%

57.0%
Heterogeneity, Tau®=18.26; Chi*= 2617, df=11 (P = 0.006); = 58%
Test for overall effect Z=2.51 {(P=0.01)

21 9.4%
20 101%
16 36%
16 48%
12 77%
12 73%
97 43.0%
271 100.0%

Heterogeneity: Tau®=11.13; Chi*= 35.50, df =17 (F = 0.008); F=52%
Test for overall effect Z=3.14 (P=0.002)
Testfor suboroun diferences: Chi®= 0.56. df=1 (P =045 F=0%

Figure 21. Forest plot of comparison:

Figure 22. Funnel plot of comparison: subgroup analysis by exercise duration, DBP.
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IV, Random, 95% CI

-B.40 [-16.25,-0.56]
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2,00 [-6:82,10.92]
1.00 [-4.83, 5.23]
-4.00[-1012,212]
-2.92[5.97, 0.14]

-3.90 [-6.32, -1.47]

>

t
-20

. ;
0 0 10

20

Favours [experimental] Favours [control]

- BE0D) .
o
@, |
o] % ©
1 o) |
4 : o 5
i Lelo}
o\
4 o |
3 o :
|
E
121 | o
i
i
|
|
|
16T !
|
|
i
; ; : ; i MD
20 t } : ;
Ef 10 i 11 20

Subgroups
E 3emo<f < A=mo

_69_

subgroup analysis by exercise duration, DBP.



AR e &% TR AR 303 oldf, 30~603, 60% o<l <

93%, P<0.00001) ot &7k vebubA] bkt (Z=0.50, P=0.62).

5 ZRIPE 30~60% AAT A7 FAS 9How e AT
1459, dix3 145%, &3%27]+ 0.01(95% CI=-0.12, 0.14)°|3tk 7t
=F 9 o] dAE o8] E%(T* =81%, P<0.00001) I3k &= v}
EbpA] F9kth(Z=0.12, P=0.90). 30% ©|ate] 5 Z2aex Fek 7t
o] TABIY oY MAE AL T Ayl TS vAA o A Eel
St TH<Figure 23, 24>, wabA], &% X273 Aj7te] w2 a9 2A
A FAagol= % TR ZHsE vehuA] okotth

_70_



Study or Subgroup  Mean

4.1.1 30<min
Abreu 2017
Arshar 2010 a
Afshar 2010 b
Dobsak 2012
Dang 20149
Groussgard 2015
Kopple 2007 b
Liao 2016
Mohseni 2013
Silva 2018
Subtotal (95% CI)

Experimental

Control

SD Total Mean

SO

Mean Difference

Total Weight IV, Random, 85% CI

14 03

1 033
112 03
164 03
1.7 027
142 041
137 041
152 026
1.2 04
1.4 022

148

0.3
0.24
0.24
0:31
0.3z
011
n.04
0.23

0.2
014

19 57%
7T 45%
7 4E6%

10 449%

20 56%

10 63%

14 64%

14 58%

20 55%

15 6.0%

136 55.2%

Heterogeneity: Tau®= 0.08; Chi®=131.85, df=9 (P = 0.00001}); F= 93%
Test for overall effect: Z=0.50 (P = 0.62)

4.1.2 30<min<60
Chai 2014
Kopple 2007 a
Kopple 2007 ¢
Lee 2016 a

Lee 2016 h

Lee 2016 ¢
FParsons 2004
Simo 2015

wan vilsteren 2004
Subtotal (95% CI)

182
1.85
1.56
1.45
1.36
1.54
1.87
162
1.26

11
53
145

1.48
1.7
1.77
1.51
1.51
1.51

1.8
1.65
1.23

17 63%
14 58%
14 62%
13 47%
13 449%
13 34%
7 45%
11 27%
43 A3%
145  44.8%

Heterogeneity: Tau®= 0.03; Chi®= 4232 df=8 (P = 0.00001}); F=81%
Test for overall effect Z=012 (P = 0.90)

Total (95% CI)

Figure 23. Forest plot of comparison: subgroup analysis by exercise time, Kt/V.

Figure 24. Funnel plot of comparison:

o

01T

02T

05

293

281 100.0%
Heterogeneity, Tau®= 0.05; Ch*=194.13, df= 18 (P = 0.00001}; F= 91%
Test for overall effect Z=0.45 (P = 0.65)
Testfor suboroun differences: Chi®= 011 df=1 (P=0.74). F= 0%
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010 [0.00, 0.20]
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0.00[-0.17,0.17]
0.25 [0.05, 0.45]
0.00[-0.13,0.13]
0.05 [-0.14, 0.23]

0.24 [0.15, 0.33]
0.08 [-0.08, 0.24]
-0.21 [0.32,-0.10]
-0.06 [-0.35, 0.23]
-015[-0.42,0.13]
0.03 [-0.40, 0.46]
0.07 [-0.23, 0.37]
-0.03 [-0.57, 0.51]
0.03[-0.04, 0.11]
0.01[-0.12, 0.14]

0.03 [-0.08, 0.14]
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% Cl

4.2.1 30<min

Deligiannis 1999 b 143 17 10 144 10 12 BA%  -1.00[12.96,10.96] -

Depaul 2002 146 19 20 1531 202 18 B.0% -7A0 1961, 5.41] e —

Liao 2018 99.57  T.72 19 1322 178 14 B.7% -32.63[-42.98, -22.68] —

Painter 2002 182 B 10 178 B 14 8.0% 3.00 [1.87,7.87] P

Thompson 2016 a 130 21 g 118 20 8 41% 12.00[-8.10,32.10] =TS
Tompsgon 2016 b 117 26 W 118 20 8 34% 1002473 2273 =
Teuyuki 2003 1418 164 17 1308 233 12 5.2% 10.70 [-4.62, 26.02] T e —
Subtotal {95% CI) 91 86 39.5%  .3.07[-15.28,9.14] —eEE—

Heterogeneity: Tau®= 218.09; Chi*= 4558 df= 6 (P = 0.00001), F= 87%
Testfor overall effect Z=0.49 (P = 0.62)

4.2.2 30=min<60

Deligiannis 1999 3 136 14 16 144 10 12 TO0%  -8.00[16.88, 0.9
Frib 2017 1341 52 21 1492 81 20 83% -1610[18.35-11.95] =

Koh 2010 3 138 22 15 136 29 16 45%  3.00[15.08 21.08 —

Koh 2010k 142 28 15 136 29 16 40%  G.00[14.43 2643 —

Lee 2001 1027 T4 11 123 865 11 T.B% -20.30[27.05 -13.55] —

Lee 2009 14167 1337 12 16333 1732 9  67% -2166[35.27,-8.04] —

Ouzouni 2008 1353 1353 20 1393 81 20 08% -4.00[-63.43 5543 * >
Petraki 2008 12898 132 22 1337 148 M TA%  -4.80[13.23 363 ——

Tompson 2016 ¢ 6 26 8 118 20 B 36% -2.00[2473,2073 —

van vilsteren 2004 140 264 53 146 25 43 GE%  -G.OD[16.31,4.31] —t

Wilund 2010 1474 148 8 153 172 9 E2% 5902116 9.26] —

Subtotal (95% CI) 201 185 60.5% -10.08 [14.94, 5.22] >

Heterogeneity: Tau®= 28.86; Chif= 22,51, df=10 (P = 0.01}); F= 56%
Test for overall effect Z= 4.07 (P = 0.0001)

Total {95% CI) 202 271 100.0%  -6.78[12.41,-1.14] -
Hetarogeneity: Tau®= 87,38, Chi*= 90,99, df=17 (P = 0.00001}; F= 81% [50 25 2=5 =y
Test for averall effect Z=2.36 (P = 0.02) X i
Testfor suboroun diferences: Chi#= 1,09, df= 1 (P = 0.30%. = B.5% LD e ol

Figure 25. Forest plot of comparison: subgroup analysis by exercise time, SBP.
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Figure 26. Funnel plot of comparison: subgroup analysis by exercise time, SBP.
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@ o]¢t7] d< (Diastolic blood pressure, DBP)

BF 7Ho® didAE A¥T 919, dERT

Cl==5.11, 4.9tk 7} & 7] oA F3 JEE Yepson
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Expernimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Ci IV, Random, 95% CI

4.3.1 30<min

Deligiannis 1993 b 83 ] 10 82 3 12 77% 1.00 [-4.83, 6.83] Eh o

Depaul 2002 8.7 86 20 852 1.7 18 68% -3.80[10.09, 3.09] S S

Liao 2016 531 348 19 724 124 14 1.8% -108.30[36.22 238 ¥

Fainter 2002 a7 14 10 a1 14 14 34% B.00 [-5.36, 17.36] L IS
Thompson 2016 a a6 g B3 14 8 23% 6.00 [-8.73,20.73] T

Tampson 2016 b 63 14 7 B3 14 8 23% -6.00[20.75 8.748] i
Tsuyuki 2003 858 123 i T8 1345 12 4.4% B.80[-2.82,16.42] =

Subtotal (95% Cl) a1 86 28.6% -0.08 [-5.11, 4.94] -

Heterogeneity: Tau®=1805; Chi*=104E, df=6 (P=0.11);, F=43%
Test for overall effect Z=0.03 (P = 0.97)

4.3.2 30<min<G0

Deligiannis 1999 a a8 12 16 a2 3 12 7.3%  -400[1012 213 T o

Frih 2017 T3 36 21 784 34 20 124% -5.40 [-7.54,-3.26] =

Koh 2010 a 7o 15 Té 1a 16 48% 2.00[6.92,10:92] = W
Koh 2010 b 79 16 14 Té 1a 16 36% 4.00 [-6.94,14.94] T =
Lee 2001 682 945 11 855 814 1 B1% -17.30[-24.69 -9.91] R S

Lee 20049 a6.67 6.51 12 9111 B 9 83% -4.44[-8.82 0.94] e

Quzouni 2009 792 @7 20 852 46 200 101% -6.00 [-9.93 -2.07] Ry T

Petraki 2008 768 749 22 B24 7 1 9.4% -5.40 [-9.96 -1.04] e

Tompson 2016 ¢ B3 13 g B3 14 g 27% -600[-19.324,7.24] = = i -
van vilsteren 2004 a0 144 a3 e | 43 1.0% 1.00[2295, 24.95]

Wilund 2010 773 8T 8 Bs5F7 77 9  56% -B40[16.25 -0.59] s ——

Subtotal (95% CI) 201 185 7T1.4% 552 [-7.87,-3.17] -

Heterogeneity: Tau®=5.22; Chi*= 1667, df=10 (P =0.08), F= 40%
Testfor overall effect: Z= 4. 61 (P = 0.00001)

Total (95% Cl) 292 271 100.0%  -3.90 [-6.32,-1.47] <>

. . .
20 o 0 10 20
Favours [experimental] Favours [control]

Heterogeneity: Tau®=11.13; Chi*= 35.50, df =17 (F = 0.008); F=52%
Test for overall effect Z=3.14 (P=0.002)
Testfor suboroun difierences: Chi®= 3.69. df=1 (P = 0.05). F=729%

Figure 27. Forest plot of comparison: subgroup analysis by exercise time, DBP.
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Figure 28. Funnel plot of comparison: subgroup analysis by exercise time, DBP.
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3. IEY A HEelEA] (Network meta—analysis) A3}

D % Z2I99 JAA YEHA 59437]

(1) =438 EKY/V)
@ WEYA dHeolg 29F
3t A UEYA wERHEA Y] 29k Summary WHE ¥

o
of g A, $F TRV T FHEET BAT ATE F 1080
=

Ak o 9%, 53w 53, AFEE 57 A7 U] 2-armE 11

H, 3—arm< 1#, 4—arm 2¥Wo|gth A7 vluEsE §A42 &5 (AE) I &
Sle-% (CE) vlm7t 29, 442 %5 (AE) ¥ FE %7 (CON) v]lm7} 94,

Ak 25 (AE) 3 A5 RE) Hlwrl 39, 5425 (CE) ¥} iz

(CON) Hlw7} 538, 5% (CE)% AFwsRE) Blurt 28, ¥

SDescription
[1] "MTC dataset: Bayesian NMA continuous data”

£ 'studies per Ttreatment’
AE CE CON RE
9 5 14 5

% Number of n-arm studies”
2-arm 3-arm 4-arm

11 1 2

£'studies per treatment comparison’
Tha T2 nr

1 AE CE 2

2 AE CON 9

3 AE RE 3

4 CE COM 5

5 CE PRE 2

& CON RE 5

Figure 29. Network sumary (Kt/V).
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Figure 30. Network plot (Kt/V).
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@ MCMC (Markov—Chain Monte Carlo) Al &d#do|Ad 2z}

FAEE

burn in 50003], W& A

3, fae £53 TEY

K

et % ool vEYT WA e ddadrgoen
golAl 200003], HAL 1 AAsto 23 4
T (AE. CON) 9] MCMC 2At7F 0.0002542% 7}

-

& s ek

Results on the Mean Difference scale

Iterations = 5001:25000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 20000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean S0 MWaive SE Time-series SE
d.AE.CE -0.05%226 0.1133 0.0004005 0. 0007624
d.AE.CON -0.10104 0.0719 0.0002542 0. 0005072
d.AE.RE -0.14534 0.1069 0.0003780 0. 0007031
sd. d 0.18312 0.0450 0.0001591 0. 0003506

2. quantiles for each variable:

2.5% 25% 50% 75% 97.5%
d.AE.CE -0.2771 -0.1252 -0.05238 0.02086 0.17164
d.AE.CON -0.2436 -0.1474 -0.10093 -0.05473 0.04221
d.AE.RE -0.3519 -0.2158 -0.14727 -0.07710 0.06996
sd.d 0.1141 0.1515 0.17685 0.20748 0.28902

-- Model it (residual deviance):

Dbar pD DIC
16, 85752 14.19403 31.05155

19 data points, ratio 0.8872, IA2 = 0%

Figure 31. Summary of MCMC simulation (Kt/V).
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race & density plot¥} Gelman—
Rubin plotellA Bl 4 A< BHES Hol MCMC AlE#HolAe] 2 9

d Aoz ddatgin

Trace of d.AE.CE Density of d.AE.CE
TR T E T = ™
o 5 AR ORI | ] A
L= T T T T = T T T
5000 10000 15000 20000 25000 -05 0.0 05
terations N=20000 Bandwidth = 0.01209
Trace of d.AE.CON Density of d.AE.CON
. T e - 3
o T T T T T = T T T I
5000 10000 15000 20000 25000 -06 0.4 -02 0.0 0.2
lteraticnz N =20000 Bandwidth = 0.0078565
Trace of d.AE.RE Density of d.AE.RE
‘ o E' A
= T f T T T T
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lterations MN=20000 Bandwidth =0.01147
Trace of sd.d Density of sd.d
5 '. : = T T T = T T T T T
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terations N=20000 Bandwidth = 0.004633

Figure 32. Trace & density Plot(Kt/V).
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last iteration in chain

d.AE.CE d.AE.CON

e .

g ': — median = ': — median
8 - —==' B:h0% = ol i -——  §7.5%
5] ] o ] y
S o i R e
e s LY e SIE W A%
= b I = ]
= | = [} I
i 1 £ = |
W = I w i

= \L - = Sk =

- T T T T T - T T T T T

5000 10000 15000 20000 25000 5000 10000 15000 20000 25000
last iteration in chain last iteration in chain
d.AE.RE sd.d

& &y

- I: — median = i: — median
s 1l —== 4Fh% = 1 --- 97.8%
[+] a (%]
Lo SO i
o i [ e R ]
= = I &= =5 '
= ! = \
w — w i)

. \‘\_ = lL

- I I I I I - I I I I I

5000 10000 15000 20000 25000 5000 10000 15000 20000 25000

last iteration in chain

Figure 33. Gelman—Rubin plot(Kt/V).
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AdAAG HAAAH, 728 2203 3F PRl ERwd fAA 259 ¥l (C
vs AE)E 0.3696, A3%3 SAF
27 B3ae%E H|wW(RE vs CE)¥ 0.209525% Utebyith wpepa], T2 7

=7

W (RE vs AE)& 0.1342, A%

|1 b Fox7E B EA] ool dadS AA H T

Study  P-value

Mean Difference (95% Crl)

——to——— 00631 (0260, 0.374)

04

CE vs AE

direct

indirect 0.3696

network —T—

RE vs AE

direct ——

indirect 0.1342

network ——T

RE vs CE

direct A E

indirect 0.209525 —

network | — T |
0.7 0

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise.

standardized Mean Difference

.0.200 (-0.607, 0.227)
0.0329 (-0.292, 0.348)
-0.0531 (-0.278, 0.173)

0.282 (-0.578, 0.0473)

0147 (-0.354, 0.0712)

0.187 (-0.438, 0.0632)
0.0140 (-0.207, 0.236)
10.0939 (-0.335, 0.156)

Figure 34. Forest plot of consistency model(Kt/V).
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® <% 1% (Network forest plot)
Tgg9E giar|E AAEr] 3 Forest plotollAs FEUERL
(CON) #} w3t A7, FAt4h 5 (AE), 5825 (CE), A&25(RE)

2 Ueh FAEEE s 5 AR 4 B4 Row tehh.

My N

o

Mean Difference (95% Crl)

Compared with CON

AE ——Co—— 0.101(-0.0422,0.244)

CE o 0.0485 (-0.140, 0.238)

RE | | -0.0463 (-0.220, 0.143)
-0.3 0 0.3

Standardized Mean Difference

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise; CON, control.

Figure 35. Forest plot of compare with control(Kt/V).
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@ ¥ w%-9 A4 (program ranking)

g3 7F v $9= Rank probability 3 &< A3, GAA
(AE)S 63%, B35 (CE)E 29%, AFLSE(RE)S 4.8% «0o& Ve
o wEb fAakh % TR o] dANEA sixte] F g & M gy

I Ao YERT

Rank probability; preferred direction = 1

[.1] L.2] L,3] [.4]

AE  D.6372625 0.272200 0.0692875 0.0212500
CE 0.2910125 0.363775 0.2015750 0.1436375
CON O0.0232625 0.238300 0.5231875 0.2152500
RE 0.0484625 0.125725 0.2059500 0.6198625

Figure 30. Rank probability of exercise program (Kt/V).
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Figure 36. Rank plot of exercise program (Kt/V).
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(2) #=7] &< (Systolic Blood Pressure)
D UVEY T dgolg Qo

T57] dstel gk % TR HA UEYA WEREAH Y fok
Summary H@oE Bo] FAe Ay F57] dd2 24T A= F 18
How o F far £% oW, B
2—arm 13¥, 3—arm 13, 4—arm 1Ho|t} AF3IF Hlas FAkA
(AE) % 53259 ¥ (CE)7F 149, itk &5 (AE) Y Fsuixs vl
(CON) 7} 94, FAte +% (AE) 3 AFe-5(RE) Bt 298, 535 (CE)
I etz H W (CON)7F 78, 5% (CE)# A& RE) ¥zt 1
H, $EHET(CON) 3 A5 (RE) Hlazk 23] 3t

SDescription
[1] "MTC dataset: Bayesian NMA continuous data”

£ studies per treatment’
AE CE CON RE
2 7 15 2

L Number of n-arm studies’
2-arm 3-arm 4-arm

i3 1 1

f$°studies per treatment comparison’
tl1 t2 nr

1 AE CE 1

2 AE COMN 9

3 AE RE 2

4 CE CON 7

5 CE RE 1

6 CON RE 2

Figure 37. Network summary (SBP).
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Figure 38. Network plot(SBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

F%7] dotell g % TR UESYA WeEREMS A

= burn in 50003], ¥H AlE# o4 300003], 4 12 738t
5

A3, fAE £EN T

= 714 A9 vebdh

tz Bl (AE. CON) ¢ MCMC 2xk7F 0.013<2

Results on the Mean Difference scale

Iterations = 5001:35000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 30000

plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.AE.CE -4.721 7.008 0.020231 0.03996
d.AE.COM 5.431 4.638 0.013389 0.02614
d.AE.RE 3.127 10.287 0.029695 3.05316
sd. d 11.795 3.148 0.009088 0.02121

2. quantiles for each variable:

2.5% 25% 50% 75% 97.5%
d.AE.CE -18.914 -9,154 -4.611 -0.1709 B.914
d.AE.CON -4.012 2.509 5.542 B8.4535 14,364
d.AE.RE -17.601 -3.499 3.283 9.9606 22.949
sd.d 6.908 9.581 11.360 13.5169 19.136

-- Model fit (residual deviance):

Dbar pD DIC
16.53985 13.58062 30.12047

18 data points, ratio 0.9189, IAZ = 0%

1. Empirical mean and standard deviation for each variable,

Figure 39. Summary of MCMC simulation (SBP).
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AlEHolA 8 oS Awdlr] 93 Trace & density plot¥} Gelman—

Rubin plotolA %= vl & Fg Al &S Hol MCMC AlE# ool z &=

Density of d.AE.CE

40
o.on
AL

5000 10000 15000 20000 25000 30000 35000 -4 =20 0 20 4
terations M = 30000 Bandwidth = 0.6852
Trace of d.AE.CON Density of d.AE.CON
h T T T T T T T pax T T T T T T
000 10000 15000 20000 25000 30000 35000 =20 =10 o 10 20 0
terations N =30000 Bandwidth =0.4534
Trace of d.AE.RE Density of d.AE.RE
= 3 i R | = TN
¥ T T T T T T T 5 1 1 I I I T
5000 10000 15000 20000 25000 30000 35000 £ -40 =20 0 20 40 &0
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o
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« b 1 T T T T f
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terations M = 30000 Bandwidth = 0.3002

Figure 40. Trace & density plot(SBP).
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last iteration in chain

d.AE.CE d.AE.CON
=

(i) | C\l —_

i — median == — median
8 ik -==" G0, = — i --- 975%
8 24 S e |
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= ! c = !
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- I [ I I [ I I - I | [ [ I I [

5000 15000 25000 35000 5000 15000 25000 35000
last iteration in chain last iteration in chain
d.AE.RE sd.d
o,

@ || , ~ | i

S 1! — median ! — median
s {0l —==" gyRNe & B : - 97.5%
o = i [ i
o, i i
o i 1 a |
B Bl = Ly |
o8] £ JE
[ E, H 3] =

= k . g L
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last iteration in chain

Figure 41. Gelman—Rubin plot (SBP)
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0.70732.% vl 3+ Fx7F FAEA] kol Aol A A =y ATF
¥ B3e% Hlw (RE vs CE)olA % PZto]l 0.74455% dluw 7F o x}7} v
4

W5 ol Aol A H ek,

Study  P-value Mean Difference (95% Crl)
CEvs AE
direct -13.5(635,363)

indirect 0.7073 —or— 367(-194,11.2)
—

network o 459 (18.7,910)
RE vs CE

direct p 0.865 (-51.7, 53.1)
indirect 0.74455 — T 10.7 (-18.6, 40 .2)
network e 7.84(141,298)

I |
-70 0 60

Standarddized Mean Difference

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise.

Figure 42. Forest plot of consistency model (SBP).

_89_



® < 1% (network forest plot)

xR gyg7]E A#sH] 9t Forest plot HlweolA FEuzx
(CON) ¥} vjwst A3, 5325 (CE), fit4 &5 (AE), &5 RE) «2

2 Uety =57 dtels 5425 (CE)ol 7H aaadd Ao® ekt

Mean Difference (95% Crl)

Compared with CON

AE — -5.54(-144,401)

CE = 102 (-21.,0.759)

RE | | 223(-223.172)
=30 0 20

Standardized Mean Difference

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise; CON, control.

Figure 43. Forest plot of compare with control (SBP)
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@ W99 A4 (program ranking)

g% 7+ H1L$9E Rank probability 3] &8t Ay, EIeE
(CE)& 62%, A% RE)E 19%, &2k 2% (AE)S 17

X
4
o
it
P
uj

O BgeE TRl AT A £57) gkl g EAAY

= lE .

rRank probability; preferred direction = -1

[,1] [,2] [.3] [.4]
AE  0.173E33333 0.4720583 0. 28887500 0.06523333
CE 0.626916667 0.25375333 0.09665833 0.01889167
CON 0.0032716667 0.0708500 0.40357500 0.52185833
RE ©.195533333 0.1995583 0.21089167 0. 39401667

Figure 44. Rank probability of exercise program (SBP).

04
|

0.2
|

01

| B

AE CE CON RE

0.0
[

Figure 45. Rank plot of exercise program (SBP).
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(3) o]2+7] g9t (Diastolic Blood Pressure)
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$Description
[1] "MTC dataset: Bayesian NMA continuous data”

§£'studies per treatment’
AE C(E CON RE
9 7 15 2

S Number of n-arm studies”
2-arm 3-arm 4-arm

13 1 1

§'studies per Treatment comparison’
tl T2 nr

1 AE CE 1

2 AE CON 9

3 AE RE 2

4 CE CON 7

5 CE RE 1

&6 CON RE 2

Figure 46. Network sumary (DBP).
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@ YEY A #A¥ % Network Plot)

== (node) 7+ AAA (edge) ] #7]

H 1 (AE-CON), &3-¢%3}

2R

B

r
Nd

Ho

H] 3 (CON—-RE), 353} A

% v (AE-CE)

(CON) Hlw

@

Figure 47. Network plot(DBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

oj¢t7] dstel Wiet % TR WEHA HEEA A"ad

= burn in 50003], ¥H AlE# o4 300003], 4 12 738t
A3} AE. CONS MCMC 27} 0.006201 % 7F& A ustA el

Results on the Mean Difference scale

Iterations = 5001:35000
Thinning interval =1

Number of chains = 4

sample size per chain = 30000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.AE.CE -1.467 2.976 0.008592 0.02359
d.AE.CON 3.565 2.148 0.008201 0.01875
d.AE. RE 5.807 4.613 0.013316 0.03534
sd.d 4,039 2.172 0.006271 0.03919

2. guantiles for each wvariable:

2.5% 25% 50% 75% 97.5%
d.AE.CE -7.53077 -3.263 -1.458 0.3679 4.481
d.AE.CON -0.8066 2.239 3.584 4,9486 7.721
d.AE.RE -3.3238 2.868 5.794 B.7150 15.033
sd.d 0.3301 2.503 3.927 5.3890 B.758

-- Model fit (residual dewviance):

Dbar pD DIC
21.87376 10.83466 32.70842

18 data points, ratio 1.215, IAZ = 22%

Figure 48. Summary of MCMC simulation (DBP).
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AlEHolA 8 oS Awdlr] 93 Trace & density plot¥} Gelman—

Rubin plotolA %= vl & Fg Al &S Hol MCMC AlE# ool z &=

Trace of d.AE.CE Density of d.AE.CE
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Figure 49. Trace & density Plot(DBP).
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last iteration in chain
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Figure 50. Gelman—Rubin plot(DBP).
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® 4B A4 (Inconsistency test)

o] L A] 74%4@37)“ %

et
Mo
off

¥ FAA 2% v (CE vs AE) oA P3Lol
0.86505, A%y Eee% W (RE vs CE)olA= Pgo] 0.7265667=%

E= ool Foaprh A skA] ghol dyAdol A A EH AT

Study  P-value Mean Difference (95% Crl)
CEvs AE

direct 2 -3.35(-28.1, 20.8)
indirect 0.86505 —— -1.18(-8.61,6.01)
network — -1.45(-7.49, 4.36)

RE vs CE

direct & 119(-189, 429)
indirect 0.7265667 o I 6.05 (642 18.1)
netwark B | 721(-212,171)

|
-30 0 50
Standarddized Mean Difference

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise.

Figure 51. Forest plot of consistency (DBP).
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® < 1% (Network forest plot)

aar|=E
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2 Yehy E3
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= 23l forest plotE %
535 (CE), fit4 &% (AE),

(CE)©o] ol¢t7] dgtell 71 a34<Ql

A5 (RE)

Mean Difference (95% Crl)

-3.58 (-7.72, 0.807)
508 (-9.33,-0534)

Compared with CON

AE ——r

CE —_—

RE | G
-10 0

Standardized Mean Difference

AE, aerobic exercise; CE, combined exercise; RE, resistant exercise; CON, control.

| 2.16(6.45,11.3)
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Figure 52. Forest plot of compare with control(DBP).
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H] W -%-9] A4 (program ranking)

g 7% 7F Hw$-¢= Rank probability 23] 23 % (CE)S 67% &
2 EFAE)L 27%, AFFZRE)S 4.1% <27 Yeh} Eotes 7
2

o] ogt7] Wstell 7F EIHA A0 vhehtrh

AE
CE
CON
RE

[.1]
0.276783333
0.679791667
0.001483333
0.041941667

Rank probability;

preferred direction

[.2]

0. 60970000
0.
o
[0

27194167

.34B836667
. 06999167

= -1

[.3] [.4]
0.10040833 0.01310833
0.04219167 0.00607500
0.66903333 0.28111667
0.18836667 0.69970000
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Figure 53. Rank probability

AE

CE

of exercise program (DBP).

_ =
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Figure 54. Rank plot of exercise program (DBP).
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£ 'studies per treatment’
AE1 AEZ? CEZ2 CON RE1 REZ
4 5 5 14 1 4

L Number of n-arm studies”
Z2—arm 3FI—-arm 4-arm
11 1 z

i

"Studies per treatment comparison’
Tl T2 nr
AE1 CON
AE1 RE1
AEZ2 CEZ
AEZ2 CON
AEZ2 REZ
CE2 COM
CEZ2 REZ2
COM RE1
COM REZ

WD S own e b R
R T R A N I N I P e

Figure 55. Network summary (Kt/V).
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@ YEY A #A¥ % Network Plot)

67/M€E2 FAath 5 5FF v (AE2-CE2), 3~671€9 fAith %

7} 3~670€2 AFLF(AE2-RE2) ¥, 3~671€9 H3F7 3~671€

o] A@%F(CE2-RE2) v, 370¥ o3t A&5¥ FEhxa vla(R

E1-CON), 3718 ol3ste] fAaka 53 370 olste] A &% vl (AEL-

RE1) w22 Yyeh} 3~671€9 FAitxr 53 s5dlxT v (AE1-CO

N), 3~670€2 E35d FEUET L (CE2-CON) oA xi 9
Z

oJF¢] <ol Wil FHAo] w& Jow A

=

Hir

®
®

Figure 56. Network plot (Kt/V)
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@ MCMC (Markov-chain Monte Carlo) Al E#o]A 43}

EAEE KV t3t % T2 7|7k s Y EYT 24 dy
FYEHOZ burn in 50003], ¥HE A]EHolA 200003, 4> 12 2A
slo] &3 A3, FEHERTY 3~671€E9 FAkA 2% H W (CON. AE2) 9]
MCMC 2x}7}F 0.0003390°. 2 744 FatA eyt

[l

Results on the Mean Difference scale

Iterations = 5001:25000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 20000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.CON.AE1 0.13826 0.12478 0.0004412 0. 0006805
d.COoN.AE2 0.08282 0.09588 0.0003390 0.0004375
d.CON.CE2 0.04278 0.10101 0.0003571 0. 00035057
d.CON.RE1 ©.09035 0.24158 0.0008541 0. 0014438
d.CON.REZ -0.06815 0.10546 0.0003728 0. 0004903
sd.d 0.19546 0.05020 0.000177 0. 0004092

2. Quantiles for each wvariable:

2. 5% 25% 50% ¥5% 97.5%
d.COM.AE1 -0.1100 0.05649 0.138%4 0.219820 0.3835
d.CON.AEZ -0.1056 0.02102 0.08243 0.143984 0.2742
d.CON.CEZ -0.1592 -0.02160 0.04342 0.107777 0.2427
d.COM.RE1 -0.3843 -0.06884 0.089%909 0.247609 0.5716
d.CON.REZ -0.2749 -0.13605 -0.06893 -0.001431 0.1438
sd.d 0.1189 0.15994 0.18806 0.223002 0.3144

-- Model fit (residual deviance):

pbar pD DIC
17.30543 15. 25880 32.56423

19 data points, ratio 0.9108, IAZ = 0%

Figure 57. Summary of MCMC simulation (Kt/V).
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last teration in chain
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Figure 59. Gelman—Rubin plot (Kt/V).
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® 434 A4 (inconsistency test)

AR ARA, vl 3+ PRto]l 3~671€9 5353 3~67129 fAaka
$% HW(CE2 vs AE2)E 0.347375, 3~671€9 AdeF3 3~671<€9
535 B (RE2 vs CE2)E 0.17645% F9 27} yelA] ool A
o] AA| ¥ o} 3~67/0€Ee AFeTH 3~67/12 o]d2 Fath %
(RE2 vs AE2)+ 0.047075% vl 3P F937F ey Aol A= =7

325t

o,

=
K

Study  P-value Mean Difference (95% Crl)
CE2 vs AE2
direct -0.192 (-0.620, 0.254)
indirect 0.347375 G 0.0755(-0.319, 0.457)
network — -0.0379 (-0.295, 0.216)
RE2 vs AE2
direct — -0.378 (-0.710, -0.0245)
indirect 0.047075 — T 0.126(-0.215,0.471)
network e -0.151 (-0.405, 0.106)
RE2 vs CE2
direct — % -0.190 (-0.441, 0.0645)
indirect 017645 i 0.0403 (-0.200, 0.290)
network | — T | -0.113 (-0.374, 0.159)
08 0 05

Standarddized Mean Difference

AE1, aerobic exercise 3<mon; AEZ2, aerobic exercise 3<mon<6; CEZ2, combined exercise

3<mon<6; REI, resistant exercise 3<mon; REZ2, resistant exercise, 3<mon<6.

Figure 60. Forest plot of consistency model (Kt/V).
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® < 19 (network forest plot)

23 g3a7]1E A #st7] $138 Forest plotollAl &%z (CON)
I vlwst A3, 370E olske] fAA 5 (AED), 3~671€9 fAith %
(AE2), 3~671¥2 A&L5(RE2), 37/€E olste] A& (RE1), 3~671€
o] B35 (CE2) wo& axn=ar|7F ey FAEE= 3/M€E olske]

M el b EAHY AOE vekeh

Mean Difference (95% Crl)

Compared with CON

AE1 — 0.138 (-0.114, 0.382)

AE2 —T 0.0820 (-0.107,0.274)

CE2 S 0.0431 (-0.157, 0.246)

RE1 0.0884 (-0.378, 0.568)

REZ2 | T | -0.06685 (-0.273,0.143)
N4 0 06

Standarddized Mean Difference

AE1, aerobic exercise 3<mon; AEZ2, aerobic exercise 3<mon<6; CEZ2, combined exercise
3<mon<6; REI1, resistant exercise 3<mon; REZ, resistant exercise, 3<mon<6; CON, control.

Figure 61. Forest plot of compare with control(Kt/V).
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@ W99 A4 (program ranking)

Z2 7% 7F v w99 Rank probabilityZ Ea& 3712 o]sle] Atk &
5 (AE1)2 36%, 3~67/1€2 FAth 5 (AE2) 17%, 3/1€ olste] A&
=% RED) > 34%, 3~670€°] A5 (RE2)> 1.3% 2% YERT. o
g, 3719 ol fata £E(AEDC] FNRN B A b
a3 RO e

Rank probability; preferred direction = 1
[.1] [,2] [,3] [.4] [.5] [.&]
AE1l 0.3697E75 0.2980375 0.1483625 0. 0845500 0.0620750 0.0371875
AEZ 0.1739000 0.2757125 0.2658875 0.1533625 0.0924875 0.0386500
CEZ2 0.0981625 0.1904375 0.2391500 0. 2084500 0.1692500 0.0945500
CON O.0040750 0.0403875 0.1728875 0. 3584500 0.3327125 0.0914875
RE1 0.3401375 0.1564375 0.0993000 0.0762750 0.1028500 0. 2250000
REZ 0.0139375 0.0389875 0.0744125 0.1189125 0.2406250 0.5131250
Figure 62. Rank probability of exercise program (Kt/V).
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Figure 63. Rank plot of exercise program (Kt/V).
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. =7] d<F(Systolic Blood Pressure)

O HEYA doly QoF

$x Tz Ao 7|7ke] e UEYA dEEA 2okS Summary HH O]
= 4o gl Ay £F7] dgS A A3e= 3~671€E fAE %
(AE2)2 64, 671€ o)A fA4t2 %5 (AE3)2 39, 3~67/149 B335

of

)
Rt

(CE2)= 549, 671€ ol HI}F(CE3)> 24, 3~671€2 AFdE
(RE2)2 2#HolH A4 U 2—arme 11#H, 3—arme 13¥, 4—arm< 13
2% 7 vl 97HA R B4 E

K

$Description
[1] "mMTc dataset: Bayesian NMA continuous data"

$ studies per treatment’
AE2 AE3 CE2 CE3 CON RE2
6 3 5 2 15 2

$ Number of n-arm studies’
2-arm 3-arm 4-arm
13 1 1

‘Studies per treatment comparison’
tl t2 nr
AE2 CE2
AE2 CON
AE2 RE2
AE3 CON
AE3 RE2
CE2 CON
CE2 RE2
CE3 CON
CON RE2

WooONIO VT WP &
NN OREWRoO R

Figure 64. Network summary (SBP)
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@ YEY A #A¥ % Network Plot)

3t &% T2 WS == (node) 7+ AAA (edge) 2 #7]
3 b 59 FEulET v (AE2-CON), 3~6701€¢] &3t
T35 ¥EUxRT H(CE2-CON), 671€ °]de] fAts 53 ¥85dx
T Bl (AE3-CON), 671€ o] H34F3 Feixa vl (CE3-CO
N), 3~67/0€2 A5 FEulzs v (RE2-CON), 3~671€2] {Fatx
53 3~67129 HELF MW (AE2-CE2), 3~67/H¥9 fatxr %53
3~671€° AT ¥ (AE2-RE2), 6712 ol fAtx 53 3~67)
4ol A&gLF vl (AE3-RE2), 3~67199 HTLF7 3~671€2 AT
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Figure 65

. Network plot (SBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

et}
fol

T57] el gk &F ZEIH 7|3te] e WESa 742 ddad
O % burn in 50003], ¥ AlE#HolAd 300003], tA 12 A5k
T3 4%, ¥z 3~670E AR % W (CON. AE2) 9

MCMC 227} 0.017082 7} Ad3skA elsEh.

2y

Results on the Mean Difference scale

Iterations = 5001:35000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 30000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.CON.AE2 -7.036 5.917 0.01708 0.02243
d.CcoN.AE3 -1.530 8.763 0.02530 0.03587
d.CON.CE2 -11.562 6.523 0.01883 0.02450
d.CON.CE3 -4.759 12.672 0.03658 0.05969
d.CON.RE2 -1.593 10.578 0.03054 0.04967
sd.d 12.698 3.567 0.01030 0.02559
2. Quantiles for each variable:

2.5% 25% 50% 75% 97.5%
d.CON.AE2 -18.511 -10.824 -7.147 -3.363 5.041
d.CON.AE3 -18.826 -7.159 -1.572 4.063 16.025
d.CON.CE2 -24.480 -15.708 -11.598 -7.406 1.433
d.CON.CE3 -29.938 -12.835 -4.768 3.308 20.591
d.CON.RE2 -22.772 -8.427 -1.514 5.368 19.019
sd.d 7.256 10.188 12.181 14.607 21.205

-- Model fit (residual deviance):

Dbar pD DIC
16.76078 14.37607 31.13685

18 data points, ratio 0.9312, 1IA2 = 0%

Figure 66. Summary of MCMC simulation (SBP).
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Figure 68. Figure 59. Gelman—Rubin plot (SBP).
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® d3#A A4 (Inconsistency test)

A7A HAAAT, Pitol 3~67199 B3eET 3~67/099] FAk 5 )

W (CE2 vs AE2)+& 0.671975, 3~671€9 A5 3~671€ fFatsk &
% ¥ (RE2 vs AE2)¥ 0.399575, 3~67192 A% 671€Y o)A
FA A &% W (RE2 vs AE3)E 0.480125, 3~671€9 AdeF3} 3~6
ML BE3teE HW(RE2 vs CE2)+ 0.66555=2 Foz7} wAyshA] ¢ro}
TR F B vlaelA dadol AA

Study  P-value Mean Difference (95% Crl)

CE2vs AE2

direct < -14.2 (-64 .3, 35.8)

indirect 0.671975 —— -264 (-22.1,16.3)

network —Or— -444 (-218,12.3)

RE2 vs AE2

direct o -13.1(-64.5, 37.8)

indirect 0.399575 — 1T 11.8(-18.5,427)

network —lo— 557 (-18.5, 28 4)

RE2 vs AE3

direct < 6.92 (-28.0,42.5)

indirect 0.480125 o -11.8 (-54.8, 29 5)

network —— -0.0580 (-24 .3, 23.5)

RE2vs CE2

direct B 0978 (-536, 55.1)

indirect 0.66555 < 145(-18.5,48.2)

network : — [ I 10.1(-14.2, 33.6)

-70 0 60
Standarddized Mean Difference
AE2, aerobic exercise 3<mon<6; AE, aerobic exercise mon<6; CE2, combined exercise
3<mon<6; CE3, combined exercise mon<6; REZ2Z, resistant exercise 3<mon<6.

Figure 69. Forest plot of consistency model (SBP).
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® < 19 (network forest plot)

T2 a¥d g3dar|E F#str] 9§ forest plotollA &FtZ=a (CON)
Hlwst Ay, 3~671€9 5% (CE2), 3~671¥9 fitx % (AE2), 6
MY olake] BeSE(CE3), 67019 o]Ate] SAbA 9% (AE3), 3~671€9
Ag2E(RE2) £o=2 adA717F vely 3~67149 59250 57 €
el 7H¢ aAd ASE YERRT

Mean Difference (95% Crl)

Compared with CON

AE2 —— -7.15(-18.5, 5.04)
AE3 & -1.57 (-18.8, 16.0)
CE2 ———t- -11.6(-245,1.43)
CE3 < -4.77 (-29.9, 20.6)
RE2 < -1.51(-228,19.0)

I |
-30 0 30

Standardized Mean Difference

AEZ2, aerobic exercise 3<mon<6; AE, aerobic exercise mon<6; CE2, combined exercise

3<mon<6; CE3, combined exercise mon<6; RE2, resistant exercise 3<mon<6; CON, control.

Figure 70. Forest plot of compare with control (SBP).
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A (program ranking)

ZI27%W 7F Bu-$9= Rank probability E3] 213 Ayl 3~671€ 2]
532 %(CE2) S 43%, 6719 o]A9 E3e%(CE3)S 23%, 3~671€9
AT (RE2)S 10%, 3~671€29 A4 +&5(AE2)S 15%, 6714 o|4

o] FAHAE #E(AE3) S 7.3% wOo® et wEbA, 3~67149 HER

% ZRIPCEDCl FATA B49 557 Age] by mAA Ao

b B SN

!

Rank probability; preferred direction = -1
[,1] [,2] [,3] [,4] [,5] [,6]
AE2 0.1515666667 0.2930417 0.2733750 0.1615583 0.08327500 0.03718333
AE3 0.0734166667 0.1196000 0.1677417 0.1899000 0.21593333 0.23340833
CE2 0.4369250000 0.2922833 0.1567667 0.0723000 0.03019167 0.01153333
CE3 0.2301250000 0.1547000 0.1435750 0.1193250 0.12220833 0.23006667
CON 0.0006833333 0.0141250 0.1073417 0.3020333 0.37240833 0.20340833
RE2 0.1072833333 0.1262500 0.1512000 0.1548833 0.17598333 0.28440000
Figure 71. Rank probability of exercise program (SBP).
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Figure 69. Rank plot of exercise program (SBP).
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fpescription
[1] "MTC dataset: Bayesian NMA continuous data”

£ studies per treatment’
AEZ AE3 CEZ2 CE3 CON REZ
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£ Number of n-arm studies”
Z-arm 3-arm 4-arm
13 1 1

L&

"Studies per treatment comparison’
Tl t2 nr
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AE2 CON
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Figure 72. Network summary (DBP).
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Figure 73. Network plot (DBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

ol¢t7] Htell it ¥ T2 7|Fte] wE WESI A dgad
T8O =2 burn in 50003], ¥H&E Al&Ede]Ad 300008, (H4> 12 A5
=% A3, eI 3~670€ o]} FAA % ¥ (CON. AE2) 9
MCMC 227} 0.0082752 7F kA vrebstoh

"

Results on the Mean Difference scale

Iterations = 5001:35000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 30000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.CON.AE2 -5.45342 2.866 0.008275 0.01735
d.CON.AE3 -0.07734 3.873 0.011181 0.02290
d.CON.CE2 -4.63467 2.917 0.008422 0.01389
d.CON.CE3 -5.77163 3.948 0.011397 0.01397
d.CON.RE2 2.98614 4.790 0.013826 0.03274
sd.d 4.60766 2.346 0.006772 0.03746

2. Quantiles for each variable:

2.5% 25% 50% 75%  97.5%
d.CON.AE2 -11.0336 -7.27667 -5.5020 -3.684 0.4165
d.CON.AE3 -7.5654 -2.52671 -0.1878 2.288 7.9311
d.CON.CE2 -10.5095 -6.33858 -4.7008 -2.954 1.4339
d.CON.CE3 -13.8963 -7.96413 -5.7594 -3.576 2.3671
d.CON.RE2 -6.2106 -0.04799 2.8323 5.934 12.9134
sd.d 0.5003 2.98585 4.4420 6.010 9.7960

-- Model fit (residual deviance):

Dbar pD DIC
20.37552 12.16541 32.54093

18 data points, ratio 1.132, IA2 = 17%

Figure 74. Summary of MCMC simulation (DBP).
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Figure 75. Trace & density plot
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Figure 76. Gelman—Rubin plot (DBP).
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® 4B A4 (Inconsistency test)

(o]

A3 A4, Pato]l 3~671€2 535 3~671€ itk &% 1

(CE2 vs AE2)& 0.6819167, 3~671€ 2 A&7 3~671€ fFiksh &

£% ¥ (RE2 vs AE3)+= 0.8485333, 3~671€92 A% 3~67

Qo] Bae% HW(RE2 vs CE2)= 0.763°2.% vl 7+ o7t wAshA]

Qrol B vl d¥Ado]l AA] =T
Study  P-value Mean Difference (95% Crl)
CE2vs AE2
direct < -3.50 (-28.1, 21.3)
indirect 06819167 —— 192(-8.31,12.3)
network —p— 0824 (-7.47,8.94)
RE2 vs AE2
direct o 8.48 (-17.3,341)
indirect 0.9990333 | 8.51(-5.98, 23.6)
network +—o— 8.38 (-2.08, 19.7)
RE2 vs AE3
direct e I 5.00(-11.5,21.7)
indirect 0.8485333 — 250(-18.9,23.7)
network —— 3.07 (-7.75,14.3)
RE2 vs CE2
direct o 118(-19.8, 44)
indirect 0.763 —T 6.52(-8.11,21.6)
network I T~ I 7.59(-3.13,19.3)

-30 0 50
Standarddized Mean Difference
AE2, aerobic exercise 3<mon<6; AE3, aerobic exercise mon<6; CE2, combined exercise 3<mon<6;
; CE3, combined exercise mon<6; RE2, resistant exercise 3<mon<6.

Figure 77. Forest plot of consistency model (DBP).
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® < 1% (Network forest plot)

zea9d qaiar|E F#As7] $3%E Forest plotellA] && oz (CON)
W vl A3 670E o] HE5(CE3), 3~671€9 535 (CE2),
30~602 A &5 (AE2), 670€ o]/e] ALk % (AE3), 30~60%
o] AE(RE2) wo2 a3a7|7F vety 671d oo HgFo] ol¢t
7] dstell 7 mahA ol Tk

Mean Difference (95% Crl)

Compared with CON

AE2 —— -550(-11.0,0.416)

AE3 — G -0.188 (-7.57,7.93)

CE2 —— -470(-10.5, 1.43)

CE3 — 1 -576 (139, 2.37)

RE2 [ — : 283(6.21,129)
-20 0 20

Standardized Mean Difference

AE2, aerobic exercise 3<mon<6; AE3, aerobic exercise mon<6; CE2, combined exercise 3<mon<6;
; CE3, combined exercise mon<6; RE2, resistant exercise 3<mon<6; CON, control.

Figure 78. Forest plot of compare with control (DBP).
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A (program ranking)

273 7F ¥ 29 = Rank probabilityE 33t A3}, 6712 o]AY

-5 (CE3)2 40%, 3~671¥ 2

X 3}

o)
'Iki?:%%

X
=

(CE2)& 20%, 3~67/1Q° §aka
$E(AE2)E 33%, 67019 olAte] HA4kA: %5 (AE3)S 3.4%, 3~671€29

AFEERED S 14%2 Uebdth mepd, 679 ol4e] Bees w2
2 (CE3)0] HAFA 2] oleb] Btel 717 EAA Aow vhehutt.
Rank probability; preferred direction = -1
[,1] [52] [s3] [.4] [,5] [,6]
AE2 0.3361000000 0.327633333 0.23910833 0.06900833 0.02166667 0.006483333
AE3 0.0340583333 0.066633333 0.11870000 0.27003333 0.31125833 0.199316667
CE2 0.2074083333 0.311783333 0.33326667 0.09820833 0.03680833 0.012525000
CE3 0.4074000000 0.261266667 0.20235000 0.07225000 0.03657500 0.020158333
CON 0.0002833333 0.005666667 0.05673333 0.38136667 0.42020833 0.135741667
RE2 0.0147500000 0.027016667 0.04984167 0.10913333 0.17348333 0.625775000
Figure 79. Rank probability of exercise program (DBP).
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Figure 80. Rank plot of exercise program (DBP).
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Figure 81. Network summary (Kt/V)
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Figure 82. Network plot (Kt/V).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

FAage] E % T2 Azt mE YEYD B4 dganny
O % burn in 50003], Rk AlEgo]d 200003], tAS 17 AAst F&

rot

P Ay FEEa I 307 ©lshe (CON. AE4) 2] MCMC

227} 0.0003218% 71 AWstA velwitt

fate 2% W

Results on the Mean Difference scale
Iterations = 5001:25000
Thinning interval = 1
Number of chains = 4
Sample size per chain = 20000
1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SO NWNaive SE Time-series SE
d.CON.AE4 0.08179 0.09101 0.0003218 0.0004225
d.CON.AES 0.14083 0.12623 0.0004463 . 0006852
d.CON.CE5 0.05344 0.09956 0.0003520 Q. 0004990
d.COM.RE4 -0.03B87 0.09573 0.0003385 0. 0004877
sd. d 0.18997 0.04745 0.0001677 G. 0003812
2. Quantiles for each variable:

2. 5% 25% 50% 5% 97.5%
d.CON.AE4 -0.09852 0.02299 0.08163 0.14047 0.2639
d.CON.AES -0.10762 0.05885 0.14162 0.22247 0.3911
d.COMN.CE5 -0.14368 -0.01051 0.05375 0.11720 0.2508
d.CON.RE4 -0.22392 -0.10139 -0.03995 0.02209 0.1550
sd. d 0.11678 0©.15048 0.18347 0.21605 0. 3018
-- Model fit (residual deviance):

pbar pD DIC

17.12743 14.72156 31.84899
19 data points, ratio 0.9014, 1AZ = 0%

Figure 83. Summary of MCMC simulation (Kt/V).

- 127 -




@ MCMC AEolA 53 o At
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Figure 84. Trace & density plot (Kt/V).
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Figure 85. Gelman—Rubin plot (Kt/V).
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tol Ade-F7 3
0% o]3te] fAak4x 2% H|W(RE4 vs AE4):= 0.454, 30~60% o]Ato] =
57 30~60% o]de fAtA % HW(CE5 vs AE5) & 0.505325, 3
0% olate] A5 30~60F o] A4 &% HIW(RE4 vs AES) &
0.14085, 30& ©l3te] AFE 30~60 ©]de 5@ HW(RE4 vs
CE5)E 0.22245% S0 217} wAlel=] SFo} Tz el 71 BE v mo|A] A7

gol AA = Ak

off

Au4 AHAY, T2 vlw 2 Pk ZH7h 308 o

1 (|

Study  P-value Mean Difference (95% Crl)
RE4 vs AE4
direct 0.119 (-0 602, 0.843)
indirect 0.454 —— 0175 (-0.474,0122)
network —o— 0.122 (-0.368, 0.140)
CE5 vs AES
direct —— 0.195 (-0.615, 0.246)
indirect 0.505325 0.0437 (-0.554, 0.623)
network —o— -0.0880 (-0 375, 0.201)
RE4 vs AES
direct T 0379 (-0.709, -0.0281)
indirect 0.14085 & 0.0698 (-0.431, 0.561)
network —o—— -0.180 (-0.456, 0.109)
RE4 vs CES
direct —o— -0.189 (-0.449 0 .0726)
indirect 0.22245 — 0.0139 (-0.214, 0.251)
network | —o— 00932 (-0.335,0.161)
08 0 09
standardized Mean Difference
AE4, aerobic exercise 30<min; AED, aerobic exercise 30<min<60; CE5, combined
exercise 30<min<60; RE4, resistance exercise 30<min.

Figure 86. Forest plot of consistency model (Kt/V).
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® < 1% (Network forest plot)

2 gaar]E FAs7] Yl Forest plotollA #% o)z (CON)
v nlwst Ay, 30~60%9 fFAtAE % (AES), 30% ©Jske] fatx %
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HA717F et webA, 30~60% o4 fAtA #Fol FAEEC M
ayHA RAog FAFUr)

Mean Difference (95% Crl)

Compared with CON

AE4 — 0.0809 (-0.0991, 0.263)

AES 0141 (-0.113, 0.391)

GCES — T 0.0537 (-0.144,0.251)

RE4 | — T i -0.0401 (-0.223, 0.154)
03 0 04

Standardized Mean Difference

AE4, aerobic exercise 30<min; AED, aerobic exercise 30<min<60; CE5, combined exercise
30<min<60; RE4, resistance exercise 30<min; CON, control.

Figure 87. Forest plot of compare with control(Kt/V).
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Figure 88. Rank probability of exercise program (Kt/V).
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Figure 89. Rank plot of exercise program (Kt/V).
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L}, =%7] g2 (Systolic blood pressure)
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$Description
[1] "MTC dataset: Bayesian NMA continuous data"

$ studies per treatment’
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Figure 90. Network summary (SBP).
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Figure 91. Network plot (SBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

T=7] "o "3t % T2 Azt wE Y EYI BALe
E &S % burn in 50003, WHE AlE# o] 3000038, 7842 1%
FE3 A3, FEYZRTLY 30~60% EeE vl

227} 0.018700. 2 7F4 AU&tA ebwiot.

(CON. CE5)¢] MCMC

Results on the Mean Difference scale

5001:35000
1

Iterations
Thinning interval
Number of chains = 4
Sample size per chain

30000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.CON.AE4 -3.323 7.466 0.02155 0.02839
d.CON.AE5 -6.860 6.813 0.01967 0.02592
d.CON.CE4 -7.093 15.039 0.04341 0.05344
d.CON.CE5 -10.575 6.477 0.01870 0.02593
d.CON.RE4 -2.767 10.667 0.03079 0.04962
sd.d 13.072 3.682 0.01063 0.02678
2. Quantiles for each variable:

2.5% 25% 50% 75% 97.5%
d.CON.AE4 -17.855 -8.131 -3.427 1.371 11.835
d.CON.AE5 -20.114 -11.252 -6.987 -2.555 6.938
d.CON.CE4 -37.141 -16.632 -7.070 2.427 22.873
d.CON.CE5 -23.438 -14.680 -10.592 -6.494 2.404
d.CON.RE4 -24.050 -9.645 -2.695 4.197 18.160
sd.d 7.448 10.459 12.526 15.096 21.885

-- Model fit (residual deviance):

Dbar pD DIC
16.68330 14.46014 31.14344

IA2 0%

18 data points, ratio 0.9269,

Figure 92. Summary of MCMC simulation (SBP).
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last iteration in chain

d.CON.AE4 d.CON.AE5
o™~
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Figure 94. Gelman—Rubin plot (SBP).
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@ A4 A7 (Inconsistency test)

A AHA7, 30~60w2 HIF I 308 o8] fAkAa 5 Bl (C
E5 vs AE4)= 0.73755, 303 ©]ste] A5 3 308 olste] ik &%
W (RE4 vs AE4) & 0.52345, 30+ ©lste] Ad53 30~60% Fith
T ¥ (RE4 vs AE5) & 0.7731667, 30 ©]3te] A5 30~60%
B39 W (RE4 vs CES)E 0.7582167% FE PaelAd Fozi7 24

sH4 ghol dwbgol 44wk

T

Study P-value Mean Difference (95% Crl)
CE5vs AE4
direct < -13.8 (-64.4, 37.0)
indirect 0.73755 =L -4.47 (-27.1,18.0)
network —T -71.18 (-26.6, 11.7)
RE4 vs AE4
direct O -13.0 (-65.6, 39.3)
indirect 0.52345 e 6.36 (-26.7, 39.8)
network — 0.840 (-24.5,252)
RE4 vs AE5S
direct <> 6.96 (-30.1, 43.6)
indirect 0.7731667 < -0.507 (-41.1, 38.1)
network a— 441 (191, 27)
RE4 vs CE5
direct & 1.26 (-53.3, 55.6)
indirect 0.7582167 —_— 11.1(-22.2, 44 2)
network | — ] 8.07 (-16.2, 31.5)
-70 0 60

Standarddized Mean Difference

AE4, aerobic exercise 30<min; AE5, aerobic exercise 30<min<60; CE5, combined exercise
30<min<60; RE4, resistant exercise, 30<min.

Figure 95. Forest plot of consistency model (SBP).

- 138 -



® % 19 (network forest plot)

TZ2auE gya7]E ZAs7] Y8 Forest plotolld 3% % (CON)
¥ Blwdt Ay, 30~60%9 E3He-%E(CED), ojete] HehwE (CE4),
30~60%2 fath 5 (AES), 30 ©]8he] fAtah % (AE4), 303 o3}
o] AL (RE4) oz axnar|7b vebt 30~60%<] H3-25 (CE5) ]
FE7] debell 7 & o ® ek

Mo

Mean Difference (95% Crl)

Compared with CON

AE4 Se— e p— -3.44 (-17.8, 11.6)

AE5 —— -7.00 (-20.1, 6.89)

CE4 o -7.00(-37.1,227)

CES —O—t~ -10.6 (-23.4, 2.25)

RE4 | o : -267(-24,18.3)
-40 0 30

Standardized Mean Difference

AE4, aerobic exercise 30<min; AED5, aerobic exercise 30<min<60; CEb, combined exercise
30<min<60; RE4, resistant exercise, 30<min; CON, control.

Figure 96. Forest plot of compare with control (SBP).
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® W99 A4 (program ranking)

[kl
il

719 %P BlA9-91= Rank probability S §al 2lg A3, 30~60+9
53 &% (CE5 S 33%, 304 olste] E3e%(CE4)> 31%, 30% ©]at9]
AF+E (RE4) = 12%, 302 °late] #FAtA % (AE4)2 7.3%, 30~60
ke 5 (AES) S 156% «©o% uYebsth webs, 30~6079 H3eF
S

xz el HARA Bxe] $%7] Gstel Hd ARH o ek

o

Rank probability; preferred direction = -1

[,1] [,2] [,3] [,4] [,5] [,6]
AE4 0.0731250000 0.1465500 0.2004500 0.2170500 0.19493333 0.16789167
AE5 0.1547833333 0.2496417 0.2528083 0.1797333 0.10570000 0.05733333
CE4 0.3180250000 0.1392250 0.1152083 0.0976000 0.10172500 0.22821667
CE5 0.3319333333 0.3130833 0.1941500 0.1013083 0.04285833 0.01666667
CON 0.0008666667 0.0133750 0.0836750 0.2519167 0.39900833 0.25115833
RE4 0.1212666667 0.1381250 0.1537083 0.1523917 0.15577500 0.27873333

Figure 97. Rank probability of exercise program (SBP).

03

0.2

0.1

0.0
|

AE4 AES CE4 CES CON RE4

Figure 98. Rank plot of exercise program (SBP).
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t}. o]2+7] gtk (Diastolic blood pressure)
@ YMEHA dHlolg QoF

>EAZ e S HE WEL A wEREA S 29k Summary HH o
£ wol Qs A3 olehy] dtel] #stk A= 307 olshe] fAMAE F
(AE4)°] 43, 30~60% fratd % (AE5)©] 538, 30~60%2 5325 (CE
5)0] 67, 30% ©]5te] B@eF(CEA)e] 19, 303 o3+ Ae&% (RED)
o] 2o ® A U 2—arm< 11¥, 3—arm<> 138, 4—arm> 13, T2 H

2 Elae BE 97 R o] #AH gl

$Description
[1] "MTC dataset: Baysian NMA continuous data"

$ studies per treatment’
AE4 AE5 CE4 CES5 CON RE4
4 5 i | 6 15 2

$ "Number of n-arm studies’
2-arm 3-arm 4-arm
13 1 1

"Studies per treatment comparison’
tl t2 nr
AE4 CES5 1
AE4 CON
AE4 RE4
AE5 CON
AE5 RE4
CE4 CON
CE5 CON
CE5 RE4
CON RE4

[{o Mo RN e ) IV, BN S U I w5

NRORROR A

Figure 99. Network summary (DBP).
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@ YEYa A E Network plot)

o]9k7] doto thd % ZTEIWE T (node) 7+ AZAA (edge)d #7]
7} 30~60% EHes¥ iz ¥w(CE5-CON), 30~60¢2] fAth &5
7 o227 B (AE5—CON), 30+ ©]ste] fAkA 5 vlasl tiza o
(AE4-CON), 30+ ©]&te] A5 Iz v (RE4-CON), 30+

o]ate] fFAtA FH 30~60+t9 HIw-s HW(AE4-CE5), 30% ©]ste]
o

Kl

A #Fd 30 olste] A% HlW (AE4-RE4), 30~60%9 #AtA
L5 30% ol AFeF HIL(AES-RE4), 30 °late HF3} &

3

Ej 27 v (CE4—CON), 30~60+%9 E3e%3 30 o] Agde%
H W (CE5—RE4) +9 % e} 30~60%9 E32% (CES) I Z2EUxT(C
ON) Hlu7} ¥& 4 9 dlo]g 9] ¢Fo] 7p Wi Aol =2 Ao 89

= At

Mo

&)

Ly

Figure 100. Network plot (DBP).
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@ MCMC (Markov—chain Monte Carlo) Al EdolAd 2z}

oj¢k7] dAtel thet % ZE I AIZte] wE HEN A FAS dAdad
23S =E burn in 50003, ¥ AlEHOIA 3000038, H42 12 A3t
F=3 A% Fesuxdd H53}es ¥ (CON. CE5 < MCMC <xt7t
0.006584% 714 AstA ERST

Results on the Mean Difference scale

Iterations = 5001:35000
Thinning interval = 1

Number of chains = 4

Sample size per chain = 30000

1. Empirical mean and standard deviation for each variable,
plus standard error of the mean:

Mean SD Naive SE Time-series SE
d.CON.AE4 -0.2884 3.467 0.010009 0.03583
d.CON.AE5 -5.4520 2.743 0.007918 0.02328
d.CON.CE4 -3.4728 5.633 0.016262 0.03745
d.CcoN.CE5 -5.2530 2.281 0.006584 0.01085
d.CON.RE4 2.0148 4.342 0.012533 0.03333
sd.d 3.7742 2.427 0.007006 0.05053

2. Quantiles for each variable:

2.5% 25% 50% 75%  97.5%
d.CON.AE4 -7.3723 -2.4373 -0.2204 1.9479 6.3460
d.CON.AE5 -10.6700 -7.1766 -5.5473 -3.8170 0.2809
d.CON.CE4 -14.9203 -6.7849 -3.4919 -0.1391 7.8405
d.CON.CE5 -9.8891 -6.4917 -5.2959 -4.0615 -0.3740
d.CON.RE4 -6.4989 -0.6419 1.9059 4.5969 11.0300
sd.d 0.2016 1.9167 3.5183 5.2310 9.3412

-- Model fit (residual deviance):

Dbar pD DIC
22.48123 11.37106 33.85228

18 data points, ratio 1.249, IA2 = 24%

Figure 101. Summary of MCMC simulation (DBP).
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@ MCMC Al &Ed°]

AlgEeld H AFE
Rubin plotellA ®]w &
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last iteration in chain

d.CON.AE4 d.CON.AE5
5 -1 . 5 =1 .
1 — ian l B — ian
I —-- 975% B el ~=- G7 5%
B K T
k-~ - T = -
&~ - \L = L
— T T I I T T - T T T T T T
5000 15000 25000 35000 5000 15000 25000 35000
last iteration in chain last iteration in chain
d.CON.CE4 d.CON.CE5
|- 1 = =109
g _! — median - E———
8 © 1 T 8 i === GI5%
- - 1 ™ - 1
' - § ® =8
- — o - ]
T el E ot
= g T T T T T = v = T T T T T
5000 15000 25000 35000 5000 15000 25000 35000
last teration in chain last iteration in chain
d.CON.RE4 sd.d
L ] L ]
g- 1! — median g g e — median
¥ =]} — R T === §15%
= -7 £ o
= ] \ E _ \{L
& o\ £ o |t
- T T T T T T - T T T T T T
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last iteration in chain

Figure 103. Gelman—Rubin plot (DBP).
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® 4B A4 (Inconsistency test)

A AA-AH, 30~60w2] HIFT 302 ©l5ke] fAaka &% ¥l (C
E5 vs AE4)+ 0.8221667, 30+ °©l&te] A& 301 ©lske] faka
% ¥ (RE4 vs AE4H)E 0.52685, 304 ]9 AgdF3 30
it % Wl (RE4 vs AES) & 0.53615, 30 ©]3te] Ad53 30~6
0%-9] 2% (RE4 vs CE5) HlW = 0.7268833°0% HE PlolA #293t

b gelA skeb AR e A4 Hgleh

l
(@))
(@)
i
lo

Study  P-value Mean Difference (95% Crl)
CE5vs AE4
direct < -3.54 (-27 4, 20.6)
indirect 0.8221667 === -6.61(-16.6, 5.52)
network —OT S A1 {127, 3.36)
RE4 vs AE4
direct O 8.54 (-16.1,33.2)
indirect 0.52685 — -0.911 (-14.6, 14.5)
network —— 2.03(-7.94,13.5)
RE4 vs AE5
direct I a— 9.03 (-11.3, 21.4)
indirect 0.53615 ——— 12.8 (-6.90, 32.0)
network +—o— 752 (-2.05, 17)
RE4 vs CES
direct < 11.5(-18.9,42.3)
indirect 0.7268833 — o 582 (-7.30,18.3)
network | +o— | 716(-228,172)
-30 0 50
Standarddized Mean Difference
AE4, aerobic exercise 30<min; AED, aerobic exercise 30<min<60; CE5, combined
exercise 30<min<60, RE4: resistant exercise 30<min.

Figure 104. Forest plot of consistency model (DBP).
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® < 19 (network forest plot)

Hogya71E #Astr] §98] Forest plotoll A &%tz (CON)
7 vlask A3, 30~60+9] AL 25 (AES), 30~6022] H3% (CED),
30+ ol3te] H3eE (CE4), 30% olake] fAkhk % (AE4), 302 ©]3te]
AGe-E(RE4) £o2 a33717F yehd 30~60%9] FAaks 250 o|gh]

Mean Difference (95% Crl)

Compared with CON

AE4 —— -0.220(-7.37,6.35)

AE5 —O— -555(-10.7,0.281)

CE4 < -349(-149,7.84)

CES ey -5.30 (-9.89, -0.374)

RE4 [ S | 1.91(-6.50, 11.0)
-20 0 20

Standarddized Mean Difference

AE4, aerobic exercise 30<min; AE5, aerobic exercise 30<min<60; CE5, combined
exercise 30<min<60, RE4: resistant exercise 30<min; CON, control.

Figure 105. Forest plot of compare with control(DBP).
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@ B %9 A7 (program ranking)

273 7F ¥ 99+ Rank probabilityE E3al &<l3t 43 30~60F2
2385 (CE5) 2 29%, 30% o|8}e] 385 (CE4) > 26%, 30~60% 2]
A2 25 (AES) 2 38%, 30% °l8te] f+atd # (AE4) 2 3.3%, 30 ©]
ate] AdE(REH) S 1.7% =02 Uepstrh BA43%, 30~60%9] faka
TE TR0 PAEAR gt 30~609 H9EE 20l 4

"ol 44 3 oA £E Bot o &3AQ Aoz wustach

Rank probability; preferred direction = -1

[,1] [,2] [,3] [,4] [,5] [,6]
AE4 0.0334250000 0.06988333 0.16545833 0.25187500 0.25504167 0.224316667
AE5 0.3860500000 0.32977500 0.19965833 0.06072500 0.01842500 0.005366667
CE4 0.2626333333 0.15144167 0.23745833 0.12218333 0.10965833 0.116625000
CE5 0.2997750000 0.40964167 0.21985000 0.05316667 0.01359167 0.003975000
CON 0.0002666667 0.00560000 0.09374167 0.37258333 0.40870833 0.119100000
RE4 0.0178500000 0.03365833 0.08383333 0.13946667 0.19457500 0.530616667

Figure 106. Rank probability of exercise program (DBP).

05

0.1

|

AE4 AES CE4 CES CON RE4

Figure 107. Rank plot of exercise program (DBP).
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Mo

AT WEEA Ay, dA FAEEC] dd
oA 9ol (Z=0.45, P=0.65) st E A4S 3to] 3/0€E

ojste] FAAL oM Fod gt yehd Zle &lskin. ol A3t
+ ABEEEA A= vl & ¢ vk WA, Huang 5(2019)9] W
A Aol A= 78 (Afshar, 2010 a, b; Cheema et al., 2007; Dobsak
et al.,, 2012; Parsons et al.,, 2004; Reboredo et al., 2010; van Vilstere
n et al, 2005) ¢ AFATE B4 A, FAEEO] FFHYOH st
A ¥%kaL Salhab 5(2019) 9 AelA ke 5389 AdAT (Dobsak, 2012;
Parsons, 2004; Groussard, 2015; Afshar, 2010; Sakkas, 2008) & %
& Ay, FHEE0] wF Fol FHHENY fFostA= Asktta B st
(P=0.43) &+ A7 A%t dA Y. 22y Sheng 5(2014)2 79 (Gian
naki, 2013; Reboredo, 2010; Parsons, 2006; Van Vilsteren, 2005; Moh
seni, 2013; Afshar, 2010 a; Afshar, 2010 b)9 AFATE A3 A,
FAEE0] 0.27(95% CI=0.01, 0.53)2 elsh &7 (P=0.004)7} ekt
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Ol Bushsd o= 2 Aol ANbe Axtolt), o] ATt (Hakim et
al., 1994; Collins et al.,, 1994; Hell et al.,, 1996; Port et al., 2002) ]

o a&4< FAo] o]FoAw (Depner et al.,
2004; Spalding et al.,, 2008) F4 AAE7F 1.6~1.84 w 7} &34 o]
I 1.8 oo EoE o]dS 2] oHun HuE iy uk(Miller et a
I, 2010). & d7olM BA" d7-solx AA Aags AR Afshar
(2010) 2+ Mohseni 5 (2013)9] AF-elARE F4 AHE 1.2 o]kl o

A2 skl 1 mEs vast] %s Fdl FEE dHE AAlsa

w5 (P=0.02) M FoAF mH7F eI A
H7F YEA] gkl oy st Adte vhE WEREA A7 (Huang et al., 2
019) 9= Aolstelth. Huang 5(2019)> &-F 3ol W& Aol Fost
7 sl I Ao ®E Fe EARt E
b g#E® BAage] dgt &% T2 aves gidA AYY 55
ol gk A3 AAZE 27-H ™ o]gfdt &5 TRIHS EUE ZEd
T7F ol Folxl 11 AIE ¥ FAstolok Sl
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¥t (Parsons et al ., 2004). =, Kt/V= AlFEo|y g4 vto] B X3 1
A= F4d 24 AAES 7INe R il Qo] &5 a¥E BT nk sl

= SHAIZE Qo Aol olyst SHAIE S 118 se] Parsons 5 (2004) 3
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ABSTRACT

The Effect of Exercise Program on Dialysis
Efficiency and Blood Pressure in Hemodialysis

Patients

—Systematic Review and Network Meta Analysis—

You, Hyang Sook
Department of Physical Education
Graduate school of

Sungshin Women’ s University

This study attempted to identify the effects of exercise programs
on dialysis efficiency and blood pressure in hemodialysis patients and
to present empirical evidence through systematic literature review and
network meta—analysis targeting domestic and foreign prior papers.

In the literature search, 1824 articles were retrieved from
databases such as PubMed, EMBASE, Cochrane Library, Web of
Science, and RISS. Among them, 26 documents that met the selection
criteria of this study were selected, and meta—analysis and network
meta—analysis were performed based on them. The result was as
follows.

First, as a result of direct comparison meta—analysis, there was no
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significant effect on the dialysis efficiency of hemodialysis patients,
but a significant effect on systolic and diastolic blood pressure.

Second, as a result of analysis by subgroup, aerobic exercise was
effective for improving dialysis efficiency and combined exercise was
effective for systolic and diastolic blood pressure in the analysis by
exercise type. Also, in the analysis by exercise duration an exercise
program of fewer than 3 months in dialysis efficiency and an exercise
program of 3 to 6 months in systolic and diastolic blood pressure had
a significant effect. In the analysis according to exercise time, there
was no significant effect on dialysis efficiency and a 30—60 minute
exercise program had a significant effect on systolic and diastolic
blood pressure.

Third, as a result of network meta—analysis, aerobic exercise for
dialysis efficiency and compound exercise for systolic/diastolic blood
pressure had the highest probability of being the best exercise
program and consistency was supported.

Fourth, as a result of the network meta—analysis for each subgroup,
in the analysis by exercise duration, aerobic exercise of less than 3
months for dialysis efficiency and 3~6 months of combined exercise
for systolic and diastolic blood pressure had the highest probability of
being the best exercise program. Also, in the analysis by exercise
time, 30 to 60 minutes of aerobic exercise for dialysis efficiency and
30 to 60 minutes of combined exercise for systolic and diastolic
blood pressure had the highest probability of being the best exercise

program.
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In conclusion, in meta—analysis and network meta—analysis, aerobic
exercise for less than 3 months and 30 to 60 minutes per session is
effective for dialysis efficiency. For systolic and diastolic blood
pressure, combined exercise for 3 to 6 months and 30 to 60 minutes
per session was found to be the most effective.

Therefore, the exercise program for the management of dialysis
efficiency and blood pressure in hemodialysis patients in the future is
based on this evidence, so that combined exercise including aerobic
exercise for 30 minutes or more should be performed 3 times a
week, 30 to 60 minutes per session, and 3 to 6 months. It would be

best to set.
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