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AMSTAR A MeaSurement Tool to Assess systematic Reviews
AVF Arteriovenous fistula

AVG Arteriovenous graft

Cl Confidence interval

CKD Chronic kidney disease

ESKD End-stage kidney disease

ESKF End-stage kidney failure

ESRD End-stage renal disease

GFR Glomerular filtration rate

GRADE Grading of Recommendations Assessment Development and Evaluation
HD Hemodialysis

HDF Hemodiafiltration

HR Hazard ratio

\Y Inverse variance

KDIGO Kidney disease: Improving Global Outcomes
LMWH Low—-molecular-weight heparin

MD Mean difference

M-H Mantel-Haenszel

OR Odds ratio

PD Peritoneal dialysis

PICO Population, Intervention, Comparator, Outcome
RCT Randomized controlled trial

ROB Risk of bias

RoBANS Risk of Bias for Nonrandomized studies

RR Relative risk

RRT Renal replacement therapy

SD Standard deviation

SE Standard error

UFH Unfractionated heparin
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24u Isﬂgl Zut _’.‘J% A ﬂ’g F<inl] ﬂﬁ A ot
= M Xz r = X X XE (AGREE 1)
=T e | Gitle & | (ull text) | (HIRE & 2Z B3
=T | abstract) gto| mH) Xz
KDIGO 2
KDOOI 8
ERBP(formerly EBPG) 2
NICE 2
=9 UK The Renal Association 3
710]=2t21 37 33 16 14 13
22 7|2 | KHA-CARI 5
NZ-MH 0
CSN 6
JSDT 9
A 37
PubMed 66
=Q| ZM | Google Scholar 82 86 22 2 1 1
2 148
KSN 3
=L &35 | KSDA 1 4 4 4 0 0
2 4
A 189 127 59 22 15 14

KDIGO, Kidney Disease Improving Global Outcomes; KDOQI, Kidney Disease Outcomes Quality Initiative; ERBP,
European Renal Best Practice; EBPG, European Best Practice Guideline; NICE, National Institute for Health and Care
Excellence; UK, United Kingdom; KHA-CARI, Kidney Health Australia Caring for Australasians With Renal
Impairment; NZ-MH, The New Zealand Ministry of Health; CSN, Canadian Society of Nephrology; JSDT, Japanese
Society for Dialysis Therapy; KSN, Korean Society of Nephrology; KSDA, The Korean Society of Dialysis Access



Identified through
searching (n=189)

Identification

Screened by two
independent
reviewers (n=127)

Full-text CPGs
assessed for
eligibility (n=59)

Eligibility

Included CPGs
(n=14)

Duplicated records removed (n=62)

Excluded after screening the titles and
abstracts (n=68)

Full-text CPGs excluded (n=45)

Reasons:

= Not a CPG (n=6)

= Consensus CPG (n=3)

= Adaptation CPG (n=10)

= CPG for radiologist (n=2)

® CPG for nurse (n=1)

= Others
- Single topic (n=11)
- CPG for AKl and/or CKD (n=3)
- Out of date (n=9)

CPG, Clinical practice guideline; AKI, Acute kidney injury; CKD, Chronic kidney disease
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Hemodialysis clinical practice guidelines for the Canadian Society of Nephrology. 2006

EBPG guideline on dialysis strategies. 2007

KHA-CARI guideline: dialysis adequacy (hemodialysis): dialysis membranes. 2013

KHA-CARI guideline: vascular access — central venous catheters, arteriovenous fistulae and
arteriovenous grafts. 2013

UK The Renal Association planning, initiating and withdrawal of RRT. 2014

UK The Renal Association vascular access for hemodialysis. 2015

KDOQI clinical practice guideline for hemodialysis adequacy: 2015 update

NICE renal replacement therapy and conservative management. 2018

UK The Renal Association clinical practice guideline on hemodialysis. 2019

ERBP clinical practice guideline on peri- and postoperative care of arteriovenous fistulas and
grafts for hemodialysis in adults. 2019

NICE multiple frequency bioimpedance devices to guide fluid management in people with
chronic kidney disease having dialysis. 2019

12

KDOQI clinical practice guideline for vascular access: 2019 Update

13

CSN clinical practice guideline for timing the initiation of chronic dialysis. 2014

14

JSDT clinical guideline for maintenance hemodialysis, hemodialysis prescriptions. 2015
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1) PRISMA flowchart

* Searching from existing guidelines(n=13, 2010~2018)
* Records identified through databases searching
(n=356, 2017~2020)
- Ovid-MEDLINE(n=356) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=369)

!

Records excluded by title and abstract

Records screened(n=369) - screening(n=350)
l Records excluded
2> according to selection criteria(n=5)
— | BHAIEIZ O] TAISIRIZ [HALO X| ore Ao
el Full-text articles assessed for eligibility(n=19) | 1 ;_ B o IS e es ot e 29
5 =
T 2.1 HAEZ 2 EHNFEK] 22 H2R(n=2)
l 3. C: S#MEE 2 HuSXot /~|°“HX| ue 4L
(n=1)
4. O: MEsH IMEE, AIYE S)7t ENEX| 42
Studies included for synthesis(n=14) #2(n=0)
All-cause mortality(12), cost-effectiveness(2), 5. :ng °+“?O1;2f"' 82(n=1)
adverse events(2), echocardiographic endpoing(1) 6. 592 A & - ?(n=0)
7. HREET 27t58 42(=0)
8. QIZtTH&0] Ot A(n=0)

2) ZMA
ZMA 1 2020.11.2. Ovid—Medline
HH Ao M
1 | exp Kidney Failure, Chronic/ 94,213
5 (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |[40RDb 261,084
7 |3 AND 6 82,096
g ((he.modialysis or HD) adj2 (initiat* or start* OR timing OR early OR late OR 3.032
begin*)).tw
9 |7 AND 8 1,555
10 | limit 9 to yr="2017-Current" 356




3) Z2HE

Author Total Intervention Comparison
No. . Study type I st Study results
(year) (n) (n) (n)
Cooper Planned early initiation of dialysis in patients with stage V chronic
1 (201p0) RCT 828 Early (403) Late (424) | kidney disease was not associated with an improvement in survival or
clinical outcomes.
Patients commencing dialysis early with stage 5 CKD for whom the
Collins Subanalysis of planned dialysis modality was HD did not have an improvement in
2 362 Early (171 Late (191
(2011) the IDEAL trial y (171) (191) survival or any reduction in most clinical outcomes apart from fluid
and electrolyte events.
. . Planned early initiation of dialysis therapy in patients with progressive
Harris Subanalysis of o . . . . .
3 _ 642 Early (307) Late (335) | chronic kidney disease has higher dialysis costs and is not associated
(2011) the IDEAL trial L . .
with improved quality of life.
Whalle Subanalysis of Planned early initiation of dialysis therapy did not result in differences
4 v | ubEnasIs « 182 Early 1) | Late Q1) | v or day Py ¢ y |
(2013) the IDEAL trial in any echocardiographic variables of cardiac structure and function.
We conclude that an earlier start of chronic dialysis in patients with
Korevaar . end-stage renal disease than currently
5 Cohort 253 Timely (159 Late (94 o .
(20071) v (159) ®4) applied in the Netherlands, and probably in other more developed
countries, is not warranted.
Traynor Our data do not show any survival advantage from earlier initiation of
6 Cohort 235 Early (119 Late (116
(2002) y (119) (16) | ialysis for ESRD.
7 Kazmi Cohort 302,287 Eatients initiating dialysis the.rapy at greater QFRS have an increased
(2005) risk for death not fully explained by comorbidity.
Hwang . o . . .
8 Cohort 23,551 Lower eGFR at dialysis initiation is associated with lower mortality.

(2010)
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Auth Total Int ti C i
No. uthor Study type ota ntervention omparison Study results
(year) (n) (n) (n)
Lassalle We found that age and patient condition strongly determine the
9 Cohort 11,685 decision to start dialysis and may explain most of the inverse
(2010) L .
association between eGFR and survival.
Wright Late initiation of dialysis is associated with a reduced risk of mortality,
10 9 Cohort 801,685 arguing against aggressive early dialysis initiation based primarily on
(2010)
eGFR alone.
Clark A higher glomerular filtration rate at initiation of dialysis is associated
11 (2011) Cohort 25,910 | Early (8,441) | Late (17,469) | with an increased risk of death that is not fully explained by
differences in baseline characteristics.
Ch Early-start groups had no survival benefit in our study when using a
12 ang Cohort 450 | Early (225) | Late (225) Y grop Hr U Study when Lsing
(2012) PS approach.
Zh Stratified analyses confirmed elevated eGFR that had no advantage on
13 ang Cohort 204 | Early (118) | Late (176) yees ! vantag
(2018) longterm prognosis.

CKD, chronic kidney disease; ESRD, end-stage renal disease; GFR, glomerular filtration rate; HD, hemodialysis; IDEAL, The Initiating Dialysis Early and Late study;

RCT, randomized controlled trial
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5) 21 Q2HE(GRADE tables)

Clinical evidence profiles: clinical outcomes of early vs. late commencement of hemodialysis based on eGFR

Certainty assessment No. of patients Effect
o of Study Fisk of Inconsistency | Indirectness | Imprecision Other Earl Late Relative Absolute by bt
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
All-cause mortality: events — HD or PD
1 randomized| serious 2| not serious | not serious | not serious none 1562/404 | 155/424 | RR 1.03 |11 more per] @©®dHO CRITICAL
trials (37.6%) | (36.6%) | (0.86 to 1,000 MODERATE
1.23) (from 51
fewer to 84
more)
All-cause mortality: events — HD planned
1 randomized |serious ®°| not serious | not serious | serious ¢ none 50/171 | 59/191 RR 0.95 |15 fewer per ®&®OO IMPORTANT
trials (29.2%) | (30.9%) | (0.69 to 1,000 LOW
1.30) (from 96
fewer to 93
more)
All-cause mortality: time to event — HD or PD
1 randomized| serious ? | not serious | not serious | serious ¢ none 152/404 | 155/424 | HR 1.04 |11 more per] @®&®OO | IMPORTANT
trials (37.6%) | (36.6%) | (0.83 to 1,000 LOW
1.30) (from 51
fewer to 81
more)
All-cause mortality: time to event — HD planned
1 randomized serious | not serious | not serious | serious ¢ none 50/171 | 59/191 | HR 0.97 |8 fewer per, @®®OCO | IMPORTANT
trials (29.2%) | (30.9%) | (0.66 to 1,000 LOW
1.43) (from 93
fewer to 102
more)

/ B




Certainty assessment No. of patients Effect
No. of Study Fisk of Inconsistency | Indirectness | Imprecision Other Earl Late Relative Absolute by bt
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
All-cause mortality: events - HD
3 |observation serious *| serious ° not serious | serious ¢ none 6292/ | 8829/ | RR 1.62 | 172 more 000 | IMPORTANT
al studies 17965 31790 (0.97 to per 1,000 | VERY LOW
(35.0%) | (27.8%) 2.69) (from 8
fewer to 469
more)
All-cause mortality: time to event — HD
3 |observation| serious 2|  serious ° not serious | not serious none HR 1.31 |1 fewer per| ©0O0O NOT
al studies (1.05 to 1,000 VERY LOW | IMPORTANT
1.63) (from 2
fewer to 1
fewer)
All-cause mortality: 1TmL/min/1.73m* GFR greater — HD or PD
3 |observation| serious ®| not serious | not serious | not serious |dose response HR 0.99 |1 fewer per| ©OS00O | IMPORTANT
al studies gradient (0.88 to 1,000 LOW
1.11) (from 1
fewer to 1
fewer)
Hospitalization: average days - HD or PD
1 |randomized | serious @ not serious | not serious | not serious none 307 335 - MD 8 higher ©600 CRITICAL
trials (1.2 lower to| MODERATE
17.2 higher)
Hospitalization: average contacts — HD or PD
1 |randomized serious *° not serious | not serious | not serious none 307 335 - MD 0 000 CRITICAL
trials (0.93 lower | MODERATE
to 0.93
higher)
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Certainty assessment No. of patients Effect
No. of Study Fisk of Inconsistency | Indirectness | Imprecision Other Earl Late Relative Absolute by bt
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
Non-admitted hospital visits — HD or PD
1 randomized| very not serious not serious | not serious none 307 335 - MD 0 00 IMPORTANT
trials serious 2P (2.73 lower LOW
to 2.73
higher)
Visit to health care professional - HD or PD
1 randomized|  very not serious | not serious | not serious none 307 335 - MD 0 ©600O | IMPORTANT
trials serious 2P (2.73 lower LOW
to 2.73
higher)
Composite cardiovascular events — HD or PD
1 randomized | serious 2 | not serious | not serious | serious ° none 139/404 | 127/424 | RR 1.15 |45 more per] ©000O CRITICAL
trials (34.4%) | (30.0%) | (0.94 to 1,000 LOW
1.40) (from 18
fewer to 120
more)
Composite cardiovascular events — HD planned
1 randomized | serious *°| not serious | not serious | serious ° none 50/171 | 51/191 | RR 1.10 |27 more peri ©600O | IMPORTANT
trials (29.2%) | (26.7%) | (0.79 to 1,000 LOW
1.52) (from 56
fewer to 139
more)
Composite Infectious events (death or hospitalization from infection) — HD or PD
1 randomized | serious ® | not serious | not serious | serious °© none 148/404 | 174/424 | RR 0.89 (45 fewer perj ©O0O0O | IMPORTANT
trials (36.6%) | (41.0%) | (0.75 to 1,000 LOW
1.06) (from 103
fewer to 25
more)
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Certainty assessment No. of patients Effect
No. of Study Fisk of Inconsistency | Indirectness | Imprecision Other Earl Late Relative Absolute by bt
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
Composite Infectious events (death or hospitalization from infection) — HD planned
1 randomized |serious ®°| not serious | not serious serious ° none 60/171 | 72/191 | RR 0.93 (26 fewer perj ©OO0O | IMPORTANT
trials (85.1%) | (37.7%) | (0.71 to 1,000 LOW
1.22) (from 109
fewer to 83
more)
Complications of dialysis: need for access revision — HD or PD
1 randomized | serious * | not serious not serious serious ° none 145/404 | 147/424 | RR 1.04 |14 more perf ©S00O IMPORTANT
trials (35.9%) | (34.7%) | (0.86 to 1,000 LOW
1.25) (from 49
fewer to 87
more)
Complications of dialysis: need for access revision — HD planned
1 randomized |  very not serious | not serious | serious °© none 73/171 | 75/191 | RR 1.09 |35 more perf ©OOO | IMPORTANT
trials serious 2P (42.7%) | (39.3%) (0.85 to 1,000 VERY LOW
1.39) (from 59
fewer to
153 more)
Complication of dialysis: access site infection - HD or PD
1 randomized | serious 2| not serious | not serious serious ° none 47/404 | 50/424 | RR 0.99 |1 fewer pery ©G0O0O | IMPORTANT
trials (11.6%) | (11.8%) | (0.68 to 1,000 LOW
1.43) (from 38
fewer to 51
more)
Complication of dialysis: access site infection — HD planned
1 randomized |serious ®°| not serious not serious serious ° none 20/171 27/191 RR 0.83 | 24 fewer 00 IMPORTANT
trials (11.7%) | (14.1%) | (0.48 to | per 1,000 LOW
1.42) (from 74
fewer to 59
more)
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Certainty assessment No. of patients Effect
No. of Study Fisk of Inconsistency | Indirectness | Imprecision i1 Earl Late G el S WIS
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
Complication of dialysis: serious fluid or electrolytes disorder — HD or PD
1 randomized | serious @ | not serious | not serious | not serious none 146/404 | 175/424 | RR 0.88 |50 fewer perf ©9S0O | IMPORTANT
trials (36.1%) | (41.3%) | (0.74 to 1,000 MODERATE
1.04) (from 107
fewer to 17
more)
Complication of dialysis: serious fluid or electrolytes disorder — HD planned
1 randomized |serious ®° not serious | not serious | not serious none 44/171 | 73/191 | RR 0.67 | 126 fewer 6650 | IMPORTANT
trials (25.7%) | (38.2%) | (0.49 to | per 1,000 | MODERATE
0.92) (from 195
fewer to 31
fewer)
Complication of dialysis: placement of temporary dialysis catheter — HD or PD
1 randomized | serious ?| not serious | not serious | not serious none 118/404 | 124/424 | RR 1.00 |0 fewer per| ©6S0 | IMPORTANT
trials (29.2%) | (29.2%) | (0.81 to 1,000 MODERATE
1.23) (from 56
fewer to 67
more)
Complication of dialysis: placement of temporary dialysis catheter — HD planned
1 randomized |serious *° not serious | not serious | serious ° none 39/171 | 41/191 | RR 1.06 |13 more peryr ©S0O0O | IMPORTANT
trials (22.8%) | (21.5%) | (0.72 to 1,000 LOW
1.56) (from 60
fewer to 120
more)
Echocardiographic endpoint: Left ventricular ejection fraction (%)
1 |randomized| very not serious | not serious | serious © none 91 91 - MD 0 000 | IMPORTANT
trials serious 2P (5.23 lower | VERY LOW
to 5.23
higher)




Certainty assessment No. of patients Effect
No. of Study Fisk of Inconsistency | Indirectness | Imprecision Other Earl Late Relative Absolute by bt
studies | design bias ¥ P considerations ¥ (95% CI) | (95% CI)
Echocardiographic endpoint: Left ventricular mass index (g/m®)
1 randomized| very not serious | not serious serious ° none 91 91 - MD 11.4 000 | IMPORTANT
trials  |serious P lower VERY LOW
(23.09 lower
to 0.29
higher)
Echocardiographic endpoint: Left atrial volume index (mL/m?)
1 randomized |  very not serious | not serious | serious © none 91 91 - MD 0.6 SOOO | IMPORTANT
trials serious 2P lower VERY LOW
(7.03 lower
to 5.83
higher)

Cl: Confidence interval; MD: Mean difference
Explanations
a. High risk of bias in blinding, b. High risk of bias in the selection, c. Confidence interval crossed minimally important difference

IYZiy irlcki e BlY =R ekl 10T

=
Ix



GE

6) Forest plots

6.1 All-cause mortality: RCTs

6.1.1 All-cause mortality: events

Study or Subgroup

1.1.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD

1.1.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned

6.1.2 All-cause mortality: time to event

Study or Subgroup

1.2.1 HD or PD
Cooper 2010 (IDEAL trial) HD or PD

1.2.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned

Early Late Risk Ratio Risk Ratio
Events Total Events Total M-H, Fixed, 95% Cl Year M-H, Fixed. 95% CI
152 404 155 424 1.03[0.86, 1.23] 2010 -+
50 171 59 191 0.95[0.69, 1.30] 2010 —h
0.1 02 0.5 1 2 10
Favours [early] Favours [late]
Early Late Hazard Ratio Hazard Ratio
log[Hazard Ratio] SE Total Total IV, Fixed, 95% CI 1V, Fixed, 95% CI
0.0392 0.1151 404 424 1.04[0.83, 1.30] T
-0.0305 0.1965 171 191 0.97[0.66, 1.43] -
0.01 0.1 1 10 100

Favours [early]

Favours [late]
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6.2 All-cause mortality: non—-RCTs

6.2.1 All-cause mortality: events (HD)

Early Late

Study or Subgroup Events Total Events

Risk Ratio

Total Weight M-H, Random, 95% CI Year

Risk Ratio
M-H. Random, 95% CI

Hwang 2010 1761 9406 1184
Clark 2011 4498 8441 7613
Zhang 2018 33 118 32
Total (95% Cl) 17965

Total events 6292 8829

14145 35.6%
17469 35.8%
176 28.6%

31790 100.0%

2.24[2.09, 2.40] 2010
1.22[1.19, 1.26] 2011
1.54 [1.00, 2.36] 2018

1.62 [0.97, 2.69]

Heterogeneity: Tau? = 0.19; Chi2 = 273.76, df = 2 (P < 0.00001); I*> = 99%

Test for overall effect: Z = 1.86 (P = 0.06)

6.2.2 All-cause mortality: time to event (HD)

Study or Subgroup log[Hazard Ratio] SE Weight

Hazard Ratio
IV, Random, 95% CI Year

Lassalle 2010 0.3988 0.0282 43.4%

Wright 2010
Chang 2012

Total (95% CI)

Heterogeneity: Tau? = 0.03; Chiz = 71.81, df = 2 (P < 0.00001); I = 97% !

Test for overall effect: Z=2.40 (P = 0.02)

0.157 0.0044 44.6%
0.2151 0.2774 12.0%

100.0%

n
o
<>

0.01 0.1 1 10 100
Favours [early] Favours [late]

Hazard Ratio
IV, Random, 95% CI

1.49[1.41, 1.57] 2010
1.17 [1.16, 1.18] 2010
1.24[0.72, 2.14] 2012

1.31 [1.05, 1.63]

*

0.01

6.2.3 All-cause mortality: 1 mL/min/1.73m2 GFR greater (HD or PD)

Study or Subgroup log[Hazard Ratio] SE Weight

Hazard Ratio
IV, Random, 95% CI Year

Korevaar 2001 -0.1985 0.0664 27.3%
Traynor 2002 0.0953 0.0486 32.2%
Kazmi 2005 0.0296 0.0049 40.5%

Total (95% CI)

Heterogeneity: Tau? = 0.01; Chi2 = 13.61, df = 2 (P = 0.001); I> = 85% !

Test for overall effect: Z=0.19 (P = 0.85)

100.0%

0.1 1 10 100
Favours [early] Favours [late]

Hazard Ratio
IV, Random, 95% CI

0.821[0.72, 0.93] 2001
1.10[1.00, 1.21] 2002
1.03[1.02, 1.04] 2005

0.99 [0.88, 1.11]

0.01

0.1 1 10 100
Favours [early] Favours [late]
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6.3 Cost effectiveness: use of resource by group over duration of trial

6.3.1 Hospitalization: average days

Early Late Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed. 95% CI
3.1.1 HD or PD
Harris 2010 (IDEAL substudy)_HD or PD 48 64 307 40 54 335 8.00([-1.20, 17.20] T
3.1.2 HD planned
Collins 2011 (IDEAL substudy) HD planned 0 O 0 0 O 0 Not estimable
f f } {
-100 -50 0 50 100
Favours [early] Favours [late]
6.3.2 Hospitalization: average contacts
Early Late Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed. 95% Cl IV, Fixed, 95% ClI
3.21HD or PD
Harris 2010 (IDEAL substudy) HD or PD 8 6 307 8 6 335 0.00[-0.93,0.93]
3.2.2 HD planned
Collins 2011 (IDEAL substudy) HD planned 0 O 0 0 O 0 Not estimable
-100 -50 0 50 100
Favours [early] Favours [late]
77
6.3.3 Non—-admitted hospital visits
Early Late Mean Difference Mean Difference
Study or Subgroup Mean SD_ Total Mean SD Total 1V, Fixed, 95% CI IV, Fixed. 95% CI
3.3.1 HD or PD
Harris 2010 (IDEAL substudy) HD or PD 15 19 307 15 16 335 0.00 [-2.73, 2.73] T
3.3.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned 0 0 0 0 0 0 Not estimable
I-1 00 -5IO (6] SIO 100I
Favours [early] Favours [late]




6.3.4 Visit to health care professional

Early Late Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI
3.41HD or PD
Harris 2010 (IDEAL substudy) HD or PD 15 19 307 15 16 335 0.00[-2.73, 2.73] T
3.4.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned 0 O 0 0 O 0 Not estimable

-100 -50 0 50 100
Favours [early] Favours [late]
6.4 Adverse events
6.4.1 Composite cardiovascular events
Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H. Fixed, 95% CI
4.1.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD 139 404 127 424 1.15[0.94, 1.40] i+
4.1.2 HD planned
Collins 2011 (IDEAL substudy)_ HD planned 50 171 51 191 1.10[0.79, 1.52] B
0.01 0.1 1 10 100
Favours [early] Favours [late]
6.4.2 Composite infectious events (death or hospitalization from infection)
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H. Fixed, 95% CI
4.2.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD 148 404 174 424 0.89[0.75, 1.06] L
4.2.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned 60 171 72 191 0.93[0.71, 1.22] -
0.01 0.1 1 10 100

Favours [early] Favours [late]
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6.4.3 Complications of dialysis (need for access revision)

Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
4.3.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD 145 404 147 424 1.04 [0.86, 1.25] T
4.3.2 HD planned
Collins 2011 (IDEAL substudy) HD planned 73 171 75 191 1.09 [0.85, 1.39] ™
0.01 0.1 1 10 100
Favours [early] Favours [late]
6.4.4 Complication of dialysis (access site infection)
Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H. Fixed. 95% CI
4.4.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD 47 404 50 424 0.99 [0.68, 1.43] -1
4.4.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned 20 171 27 191 0.83[0.48, 1.42] -
0.01 0.1 1 10 100
Favours [early] Favours [late]
6.4.5 Complication of dialysis (serious fluid or electrolytes disorder) AN
Early Late Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total M-H, Fixed, 95% CI M-H. Fixed. 95% CI
4.5.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD 146 404 175 424 0.88 [0.74, 1.04] 1
4.5.2 HD planned
Collins 2011 (IDEAL substudy)_HD planned 44 171 73 191 0.67 [0.49, 0.92] -+
0.01 0.1 1 10 100
Favours [early] Favours [late]




6.4.6 Complication of dialysis (placement of temporary dialysis catheter)

Study or Subgroup

Early

Events Total

Late

Events Total

Risk Ratio
M-H. Fixed, 95% CI

Risk Ratio
M-H. Fixed, 95% CI

4.6.1 HD or PD
Cooper 2010 (IDEAL trial)_HD or PD

4.6.2 HD planned
Collins 2011 (IDEAL substudy)_HD planne

6.5 Echocardiographic data
6.5.1 Echocardiographic endpoint

tudy or Subgro

118 404

d 39

171

124 424

41 191

1.00 [0.81, 1.23]

1.06 [0.72, 1.56]

+

0.01

: Left ventricular ejection fraction (%)

Early

Whalley 2013 (IDEAL substudy) HD or PD

6.5.2 Echocardiographic endpoint

Study or Subgroup

61.8 10.5

Mean SD Total Mean

91

Late

61.8 23.2

Mean Difference

SD Total 1V, Fixed. 95% CI

T T
0.1 1 10 100
Favours [early] Favours [late]

Mean Difference
IV, Fixed, 95% CI

91 0.00[-5.23, 5.23] .

+

-100 -50 0 50 100

. Left ventricular mass index (g/m2)

Early

Mean SD Total Mean

Whalley 2013 (IDEAL substudy) HD or PD

6.5.3 Echocardiographic endpoint

Study or Subgroup

126.3 32.2

91

Late

137.7 46.9

Mean Difference

SD Total IV, Fixed, 95% CI

Favours [early] Favours [late]

Mean Difference

91 -11.40[-23.09,029]

IV, Fixed., 95% CI
_'_.

-100 -50 0 50 100

. Left atrial volume index (mL/m?)

Early

Mean SD Total Mean

Late

Mean Difference

SD Total |V, Fixed. 95% CI

Favours [early] Favours [late]

Mean Difference
1V, Fixed, 95% CI

Whalley 2013 (IDEAL substudy)_HD or PD

527 24

91

53.3 20.1

91 -0.60[-7.03,5.83]

.—i.—

-100

-50 0 50 100
Favours [early] Favours [late]
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1) PRISMA flowchart

* Records identified through databases searching
(n=260, 2010~2020)
- Ovid-MEDLINE(n=260) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=260)

!

Records excluded by title and abstract

Records screened(n=260) — screening(n=247)
l Records excluded
according to selection criteria(n=7)
. 1. P U EFO| HHSXE YO 2 61X Y2 AL
Full-text articles assessed for eligibility(n=13) — Zw=4) 4 =0 R ESEE
2.1 e EE % W7t MB=X] 242 A2(n=0)
l 3. C: SiMEE 23 HIWEM7L AIYE K| 212 42
(n=2)

5. G0f E= $H=017} 0t ZR(n=0)
6. 3522 AME #<(n=0)

7. AR 27153 3R (0h=0)

8. QIZITHALO| OfH AR(h=0)

Studies included for synthesis(n=6)

)7-IA§!

aMd  2020.11.2. Ovid-Medline

HH Mo M
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 [40RDb 261,084
7 |3 AND 6 82,096
9 | exp Arteriovenous Fistula/ 14,629

10 | (Arteriovenous fistula formation or AVF).tw. 4,745
11 19 OR 10 18,493
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3) 2HHE

Auth
No. (;]ea:;r Study type | Total (n) | Intervention (n) Comparison (n) Study results
The patients with AVF had better survival rate and low
Kim hospitalization rate, and the patients with AVF or AVG
1 Cohort 1,461 AVF (314 AVG, CVC (1147 _ .
(2020) onor (314) ( ) showed both higher HRQOL and lower depression
scores than those with CVC.
The research proved that the survival rate among
Ozeki patients in whom HD was initiated with AVF was
2 Cohort 1,341 AVF (975 AVG, CAVF, CVAVG (366 o _ . . .
(2017) onor (975) (366) significantly higher than that in patients in whom HD
was initiated with AVG or CVC.
Female gender is associated with a lower prevalence of
preemptive AVF's, higher utilization of catheters as a
Arhuidese AVG (78,340), catheter | bridge to AVF, and lower patency compared with males.
3 Cohort 798,264 AVF (303,273 , . . .
(2019) onor ( ) persistence (416,651) There was no difference in access maturation but
patient survival was higher for females compared with
males.
Radiocephalic AVF was significantly superior to AVG in
terms of vascular access abandonment (P = 0.005) and
Radiocephalic AVF aII—cau;g mortality (P .<0.001) .in spite of a hi.gher
Bae (264) probability of MF. Brachiocephalic AVF was associated
4 Cohort 529 o AVG (97) with a shorter time to the first needling and fewer
(2018) brachicephalic interventions before maturation than radiocephalic AVF
AVF (168) P '

Autologous AVF was suggested as the preferred VA
choice in terms of long—term outcomes in elderly
patients.




Author
No. (\L/Jear) Study type | Total (n) | Intervention (n) Comparison (n) Study results
AVG (1.090). tunneled In glderly patients initiating HD with a catheter, the
. _ optimal vascular access selection depends on tradeoffs
catheter with a maturing
Saleh AVF or AVG (8.262) between shorter catheter dependence and less frequent
5 Cohort 46,786 AVF (8,940) T interventions to make the vascular access (AVG)
(2017) tunneled catheter without _
. functional versus longer access patency and fewer
a maturing AVF or AVG | . .
interventions after successful use of the vascular
(28,494)
access (AVF).
In general, AVF referral within about 12 months of the
estimated time to dialysis performed best among time
frame strategies, and referral at eGFR (15-20
5 Shechter Mgntngrlo N/A N/A N/A mL/mir‘1/1.73m2‘ performed best among threshold
(2014) simulation strategies. The timing of referral should also be guided
by the individual rate of CKD progression. Elderly
patients with CKD could be referred later to reduce the
risk of creating an AVF that is never used.

AVF, arteriovenous fistula; AVG, arteriovenous graft; CKD, chronic kidney disease; CVC, central venous catheter; CVAVG, initially central venous catheter placement,

then transition to arteriovenous graft; eGFR, estimated glomerular filtration rate; HD, hemodialysis; HRQOL, health-related quality of life; N/A, non-applicable
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1) PRISMA flowchart

* Searching from existing guidelines(n=9)

* Records identified through databases searching(n=157)
- Ovid-MEDLINE(n=157) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)

* Hand searching(n=0)

c
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Records after duplicates removed(n=166)

!

Records excluded by title and abstract

Records screened(n=166) o screening(n=145)
l Records excluded
according to selection criteria(n=12)
Full-text articles assessed for eligibility(n=21) — > 1: Zj_')g 220 BHUNE HYoR oxl B2 29
2. HeEE % 71 A EX| 42 H2(n=5)
l 3. C: HEE T3 HWESIH7F AR>S X| 42 8L
(n=6)
4. O: MEsH AIMEE, AIYE S)7t ENEX| 42
3(n=1)
Studies included for synthesis(n=9) 5. Q0f L= ot=0{7} OFd A(n=0)
6. 3522 AME E2(n=0)
7. HREET 27t58 42(=0)
8. QIZHHA0| O Z2(n=0)
) Z4AH &l
Al 1 2020.11.2. Ovid—Medline
it ZMof M At
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |10R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |40R5bB 261,084
7 |3 AND 6 82,096
((hemodialysis OR HD) adj2 (dose OR frequency OR time OR duration OR
8 3,808
schedule)).tw.
9 |7 AND 8 1,384
10 | limit 9 to yr="2018-Current” 157




3) 2HHE

Author Stud Total
No. : =B Intervention (n) Comparison (n) Study results
(year) type (n)
Four treatment groups were divided along two dimensions: dialysis
treatment time (long or short), and blood urea nitrogen (BUN)
3 hours (Il (41): 3 | 4.5 hours (I (41): 4.5 | concentration averaged with respect to time (TACurea) (high or
1 Lowrie RCT 151 hours and BUN 50, | hours and BUN 50; Il | low). Dietary protein was not restricted. There was no difference in
(1981) IV (37): 3 hours (32): 4.5 hours and | mortality between the groups. Hospitalization was also greater in
and BUN 100) BUN 100) the high—-BUN groups, but dialysis treatment time had no significant
effects. The data indicate that the occurrence of morbid events is
affected by the dialysis prescription.
Although a highly pragmatic design allowed efficient enroliment,
3.5 hours (210 L L . .
9 Dember RCT 7035 minutes) in usual >4.25 hours data acquisition, and monitoring, intervention uptake was
, u usu . . . . L .
(2019) (255 minutes) insufficient to determine whether longer hemodialysis sessions
care facilities. .
improve outcomes.
Treatment time , | (DOPPS)Accounting for country effects, mortality risk was lower for
_ _ _ Treatment time (TT): _ _ o _
3 Tentori Cohort 37,41 (TT): 180 min 240 min (16795) patients with longer TT (HR for every 30 min: all-cause mortality
(2012) 4 (8411), 210 min 270-300 min (492’6) 0.94, 95% CI 0.92-0.97], cardiovascular mortality 0.95, 95% CI 0.91
(7,282) -0.98) and sudden death 0.93, 95% Cl 0.88-0.98).
Flvthe 10.57 Compared to prescribed longer dialysis sessions, session lengths
4 (22;13) Cohort 1 {240 min (2,382) >240 min (2,382) | less than 240 minutes were significantly associated with increased
all-cause mortality adjusted HR 1.26, 95% CI 1.07-1.48, P = 0.005)
Short '
Brunelli 71,74 orter sessmh _ On primary marginal structural analysis, session lengths <4 hours
5 Cohort length ({240 min) >240 min (3,773) _ _ _ _ _
(2010) 6 were associated with a 42% increase in mortality.
(4,779)
Figure 2 shows the adjusted RR of death for patient groups with
different duration of HD sessions, when a duration 4.0-4.5 hours
5 Shinzato Cohort | 8553 4 hours Sahours. 4-4.5 hours was taken as the reference range. A progressive decrease in the
(1997) ’ ’ ' probability of the death was seen as the HD sessions increased, at

least up to 5 hours. 4-4.5 hours(ref), 3.5-4 hours RR 1.68, 3-3.5
hours RR 4.10, <3 hours RR 3.94, 4.5-5.0 hours RR 0.77.
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Auth Stud Total
No. HHnor =2 ot Intervention (n) Comparison (n) Study results
(year) type (n)
The similar survival between twice weekly HD and thrice-weekly
Lin Twice-weekly HD Thrice weekly HD HD. in patien‘Fs With llgng—‘.term dialysis vintagg is llikely. relating to
7 Cohort 183 patient selection, individualized treatment for dialysis patients based
(2018) (38) (68) . . . .
on clinical features and socioeconomic factors remain a tough task
for the clinicians.
Patient h d t twice— kly HD had 4.26 ti I
Sun Twice-weekly HD Thrice weekly HD atients wno u_n ervent twicemweeKly _ @ , .|mes ©s8s
8 (2018) Cohort. | 107 (126) (57) chance of survival as compared to patients with thrice-weekly
hemodialysis (HR 4.2, P = 0.043).
Patients with RKF undergoing twice-weekly HD showed an
9 Whang Cohort 685 Twice-weekly HD Thrice weekly HD | independent association with a greater risk of mortality compared
(2016) ' (113) (137) with patients with RKF undergoing thrice weekly HD (HR 4.20, 95%

Cl 1.02-17.32, P = 0.04).

BUN, blood urea nitrogen; CI, confidence interval; DOPPS, Dialysis Outcomes and Practice Patterns Study; HD, hemodialysis; HR, hazard ratio; ref, reference; RR,
Relative risk; TACurea, time—averaged concentration of urea; TT, treatment time; RKF, residual kidney function
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: clinical outcomes of {4 hours vs. >4 hours dialysis time per sessions

Certainty assessment No. of patients Effect
No. of 4h i
s?cu?ii Study Fisk of Inconsistency | Indirectness | Imprecision Other AT [ c::rs Relative Absolute Cortanty | Importance
design bias ¥ P considerations | session P . (95% CI)| (95% CI)
es session
Overall Mortality_RCT
2 randomized not not serious | not serious serious none 566/2610 | 427/2011 | OR 1.02 | 3 more per @) CRITICAL
trials serious (21.7%) (21.2%) | (0.88 to 1,000 MODERATE
1.18) (from 21
fewer to 29
more)
Hospitalization
2 randomized not not serious | not serious | not serious | publication 1831/2610 | 1387/201 | OR 1.38 | 64 more per  ®®HO CRITICAL
trials serious bias strongly (70.2%) |1 (69.0%) | (0.67 to 1,000 MODERATE
suspected 2.87) (from 91
fewer to 175
more)
Overall Mortality: Time to event
4 observation not not serious | not serious | not serious none -/0 -/0 OR 1.34 | 1 fewer per | ®@®O0O | IMPORTANT
al studies | serious (1.15 to 1,000 LOW
1.55) (from 2
fewer to 1
fewer)
Overall Mortality: 2/week vs 3/week
3 | observation not not serious | not serious | not serious none -/0 -/0 2,02 | --per 1,000 @&®OO | IMPORTANT
al studies | serious (1.01 to | (from —- to LOW
4.07) --)
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6) Forest plots

6.1. All-cause mortality of {4 hours vs. =4 hours dialysis time per sessions: RCT

<4hours =4hours Odds Ratio
r r Even Total Even Total Weigh M-H. Random % CI
Dember (2019) 565 2532 425 1938 99.7% 1.02 [0.89, 1.18]
Lowrie (1981) 1 78 2 73 0.3% 0.46 [0.04, 5.20]
Total (95% CI) 2610 2011 100.0% 1.02 [0.88, 1.18]
Total events 566 427

Heterogeneity: Tau? = 0.00; Chi?=0.41,df =1 (P =0.52); I? = 0%
Test for overall effect: Z=0.27 (P = 0.79)

6.2. Hospitalization of {4 hours vs. >4 hours dialysis time per sessions: RCT

<4hours >4hours Odds Ratio
Dember (2019) 1792 2532 1364 1938 59.6% 1.020.90, 1.16]
Lowrie (1981) 39 78 23 73 40.4% 217 [1.12, 4.22]
Total (95% CI) 2610 2011 100.0% 1.38 [0.67, 2.87]
Total events 1831 1387

Heterogeneity: Tau®> = 0.23; Chi*=4.82,df =1 (P =0.03); P =79%
Test for overall effect: Z=0.87 (P = 0.38)

Odds Ratio

M-H. Ran

m, 95% CI

0.01

0.1
Favours [<4hours]

1

10
Favours [=4hours]

Odds Ratio
M-H. Ran

100

0.01

0.1
Favours [<4hours]

1

10
Favours [=4hours]

100

T
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6.3. All-cause mortality of (4 hours vs. 24 hours dialysis time per sessions: non—-RCT

Odds Ratio Odds Ratio
—Study or Subgroup __ log[Odds Ratiol = SE Weight 1V, Random. 95% CI IV. Random, 95% CI
Brunelli (2010) 0.3507 0.0692 29.2% 1.42 [1.24, 1.63] =
Flythe (2013) 0.2776 0.1071 21.8% 1.32[1.07, 1.63] -
Shinzato (1997) 0.5188 0.1577 14.5% 1.68 [1.23, 2.29] -
Tentori (2012) 0.1484 0.0412 34.5% 1.16 [1.07, 1.26]
Total (95% CI) 100.0% 1.34 [1.15, 1.55]

Heterogeneity: Tau? = 0.02; Chi2 = 10.46,df=3 (P =0.02); I2=71% b

o _ 0.01 0.1 1 10 100
Test for overall effect: Z = 3.80 (P = 0.0001) Favours [<4hours] Favours [=4hours]

6.4. All-cause mortality of 2/week vs 3/week dialysis session: non—-RCT

Study or Subdgroup lod[l SE Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
Hwang (2016) 1.4351 0.7221 24.4% 4.20][1.02, 17.29] =
Lin (2018) -0.0101 0.5008 50.8% 0.99[0.37, 2.64] L

Sun (2018) 1.4493 0.7161 24.8% 4.26[1.05, 17.34] =
Total (95% CI) 100.0% 2.02 [1.01, 4.07] ‘

Heterogeneity: Chi? =4.14, df =2 (P = 0.13); I? = 52% y

0.01 0.1 1 10 100
Test for overall effect: Z=1.98 (P = 0.05) Favours [2/week] Favours [3/week]
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1) PRISMA flowchart

* Records from existing guidelines(n=17)

* Records identified through databases searching(n=53)
- Ovid-MEDLINE(n=53) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)

* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=69)

!

Records excluded by title and abstract

Records screened(n=69) o screening(n=46)
l Records excluded
according to selection criteria(n=11)
Full-text articles assessed for eligibility(n=23) — > 1: ;:?H),A:} 220 BHUNE HYoR oxl B2 29
2.I| AU B S} NI U B(n=0)
l 3. C: HMEE T3 HWESIH7F AR>S X| 42 8L
(n=0)
4. O: MEsH AIMEE, AIYE S)7t ENEX| 2
740(n=2)
Studies included for synthesis(n=12) 5. 90| = =207} O AR(n=0)
6. 3522 AME E2(n=0)
7. H28EI 27t5%t ER(h=4)
8. QIZHAL0| OfH Z2(n=0)
) Z4AH &l
Al 1 2020.11.2. Ovid—Medline
it ZMof M At
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |[40RDb 261,084
7 |3 AND 6 82,096
8 | (Kt?V OR dialyzer clearance OR dialysis adequa* OR Hemodialysis Kinetic*).tw. 1,246
9 |7 AND 8 633
10 | limit 9 to yr="2018-Current" 53




3) 2HHE

Stud Total © i
No. | Author (year) el ot Intervention (n) R Study results
type (n) (n)
Eknoyan _ Standard The effects of the dose and flux interventions were similar at both
1 RCT 1,846 High (920
(2002) ’ igh (920) (926) levels of the other variable (P for interaction=0.30).
Kt/V 1.17-1.32 (462), KtV
Kt/V ».33 (462), Kt/V 0.1 higher Kt/V is associated with a 7% lower mortality risk (RR
2 Held (1996 Cohort | 2,311 1.06-1.16
eld (1996) | Cohort | 2, 0.91-1.05 (462), Ki/V |~ - 0.93, P = 0.01)
(0.91 (463)
Bloembergen All-cause mortality risk was 8% lower (RR = 0.92, £ < 0.001) for
3 Cohort | 2,479 Kt/V 1.2 Kt/V 0.9
(1996) onort | & / / each 0.1 higher Kt/V
Shinzato A progressive decrease in the probability of death was seen as
4 Cohort | 56,431 Kt/V>1.2 1.0 Kt/V 1.0~1.2 _ .
(1996) onor /)12 or € / Kt/V increased until it reached 1.8.
Chertow Using the third quintile of Kt as the referent category, the RR of
5 (1999) Cohort | 3,009 Kt <40 or )44.8 Kt 40.0-44.8 | death declined with increasing Kt: 1.34 (0.99 to 1.81), 1.06 (0.76
to 1.45), 1.00, 1.00 (0.72 to 1.38), and 0.83 (0.59 to 1.16).
The results are shown as the solid lines in Fig 1, and the negative
6 Wolfe (2000) | Cohort | 9,165 gradient shows that the mortality rate tends to be less for patients
receiving greater Kt/V in each group of patients.
The URR 75% group showed a 14% lower mortality risk compared
7 Port (2002 Cohort | 45,967 URR )>75% URR 65-70%
ort (2002) | Cohort | 45, )75% ° | with the 70 to 75% group (RR, 0.86; P = 0.0001).
spKt/V In the multivariate analysis, that is in the presence of all the above
Salahud Kt/V €1.23 1.39
8 a(azolz):;en Cohort | 1,151 spKY/ <(921)or> 1.23-1.39 | variables, the spKt/V -1.2 (under dialysis) persisted as a
(230) significant risk factor (2.27, 95% Cl 1.42-3.60, P = 0.001).
Among anuric patients, a consistent decrease in mortality with
Termorshizen Weekl higher levels of dKt/Vurea was found (overall P = 0.0008). The
9 Cohort | 740 | Weekly spKt/V (3.37 Y mortality figures associated with the three lowest dKt/Vurea

(2004)

spKt/V )3.37

quintiles (dKt/Vurea = 2.90/wk) were significantly higher than the
mortality figure for the highest quintile (dKt/Vurea = 3.37/wk).
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Study | Total . Comparison
Intervention (n)

No. | Author (year)
Y type (n) (n)

Study results

For both men and women, patients with a URR less than 60%
have significantly greater mortality risk than those in the 65 to
70% category (P = 0.0001 for both). Among women, RR for
10 Port (2004) Cohort | 10,816 URR »75% URR 70-75% | mortality declined significantly with increasing eKt/V greater than
1.05 (6% lower per 0.1 higher eKt/V; P = 0.001). Among men, RR
for mortality did not change significantly with increasing eKt/V (2%
lower per 0.1 higher eKt/V; P = 0.23).

For spKt/V, the adjusted mortality hazard ratio decreased as

Male spKt/V intile | Male spKt/V _ . .
PKI/V Jau Pt/ spKt/V increased until a dose of approximately 1.6-1.7 was

11 | Ramirez (2012) | Cohort | 7,229

2, Women quintile 1
reached.
Cox regression analyses showed that, compared to the reference
(spKt/V 1.2 to 1.4), lower and higher baseline spKt/V values were
associated with greater and lesser risks for all-cause mortality,
spKt/V

12 Hong (2019) | Cohort | 18,242 | spKt/V 1.2 or »1.4 respectively; the case mix-adjusted HRs and 95% Cls were 1.33
(1.19-1.49), 1.09 (1.00-1.19), 0.93 (0.86-1.01), 0.86 (0.78-0.95),
and 0.86 (0.77-0.96) for spKt/V values 1.0, 1.0 to 1.2, 1.4 to

(1.6, 1.6 to (1.8, and >1.8, respectively.

1.2-14

-

Cl, confidence interval; dKT/Vurea, delivered Kt/V of urea; eKT/V, equilibrated Kt/V; HRs, hazard ratios; spKT/V, single—pool KT/V; URR, urea reduction ratio; wk, week
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: high—-dose dialysis versus low-dose dialysis for ESRD patients

Certainty assessment No. of patients Effect
No. of Study Risk of NS D Other High Low Relative | Absolute | Certainty | Importance
studies design bias i S considerations | dose dose |(95% CI) | (95% CI)
Mortality
11 observational not not serious serious @ | not serious | dose response | In total, 11 observational studies consistently | @®OO | IMPORTANT
studies serious gradient reported that low dialysis dose, which was LOW
evaluated using spKt/V, eKt/V, or URR,
was associated increased mortality in adult
ESRD patients maintaining hemodialysis.
However, the relationship between high-
dose dialysis, eKt/V)1.4 or spKt/V)1.6, and
mortality showed heterogeneity between
studies.
Mortality
1 randomized not not serious | not serious | serious ° none 431/920 | 440/926 | OR 0.97 @ 8 fewer lel@) CRITICAL
trials serious (46.8%) | (47.5%) | (0.81 to | per 1,000 MODERAT
1.17) (from 52 E
fewer to
39 more)

Cl: Confidence interval; OR: Odds ratio

Explanations

a. Some studies presented relationship between dialysis dose and mortality only in subgroups according to body mass index or sex, not for all cohort patients.
b. There was a high risk of imprecision because only one randomized controlled trial was included for this issue.
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HHEM SIXOIM (P) IR FA2h(high flux membrane)E At&dt= A2 () MeE F4%U(ow
flux membrane)S At2ok= B (C) ZE AIUQE, MEEA AtY, URE, Br-microglobulin S8

(O) ZANZ =712

y, 2 1(Recommendation)

HUEM SIXM DR FUMEMO| AIMS HUSICE OOl IR JAMEMOY O2= H|8 IR
EAot 59| 7l%§ &= 12ol0] Zde + ULCL
« HI 5t H1gHA: strong recommendation)
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HEMO"!, MPO (Membrane Permeability Outcome)?, 12|11 EGE &7 5 1Rk high flux)zt
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1) PRISMA flowchart

* Searching from existing guidelines(n=17)
* Records identified through databases searching
(n=176, 2012~2020)
- Ovid-MEDLINE(n=176) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=193)

!

Records screened(n=29)

l

Full-text articles assessed for eligibility(n=28)

l

Studies included for synthesis(n=12)

All-cause mortality(10), CV mortality(5),
Hospitalization(2), Pre-dialysis b2-MG(6), eKt/V(4)

2) ZMA

1.

N

0 N O o1

Records excluded: 164
Non-RCT(observational study or review)

Records excluded by title and abstract
screening(n=1)

Records excluded
according to selection criteria(n=16)

I: HAEES B3 S} AR 22 FS(n=3)
C: SRS B HIDEX} AIYEIR 2L 2

. G0 = $=017t 0t BR(n=0)
. BR2Z AHIME Z2(nh=0)
AR 27158 ER(n=6)

- QIZtt0] ofd AL(n=0)

Ml 1 2020.11.2. Ovid—-Medline

AH Ry M ZAnt
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |40R5 261,084
7 |3 AND 6 82,096
8 | (high?flux OR low?flux OR (membrane adj2 flux) OR (flux adj2 dialyzer)).tw 1,075
9 |7 AND 8 (&%) 176




3) 2HHE

No. Author Study type Total Intervention | Comparison Study results
(year) (n) (n) (n)
There was no significant effect of high— versus low-flux membranes
on mortality. However, high flux was associated with a significant
reduction in several secondary outcomes, including cardiac mortality
Eknoyan _ . L .
1 (2002). RCT 1846 921 995 anq a composite ouf[comrla of .card|ac hospitalization or cardiac gleath.
[HEMO Study] Patlent§ tr.eated with dlaly3|§ for more thén 3..7 years prior to
randomization had a lower risk of death with high— vs. low—flux
dialyzers, whereas there was no difference among those with fewer
years of prior HD.
No significant difference in mortality with high— vs. low-flux
_ membranes. A statistically significant reduction in all-cause mortality
Locatelli _ _ - :
9 (2009). RCT 647 318 399 in the h|gh—flux vs. the low-flux group among part|C|pantSOW|th
IMPO Study] serum albumin equal to or lower than 4 g/dL (BR 0.49, 95% CI
0.28-0.87). Improved survival associated with high— vs. low-flux
dialyzers among those with diabetes.
No statistically significant difference in the composite CV outcome
Asci (2013) between high- and low—flux dialyzers (HR 0.73, 95% Cl| 0.49-1.08,
3 i RCT 704 3562 352 P = 0.1). Post hoc analysis suggested a benefit associated with
[EGE Study] _ L . . .
high— vs. low-flux dialysis on improving CV event-free survival
among those with AV fistulas and those with diabetes.
In the high—flux group, the reduction of 2-MG and P levels during
dialysis was significantly higher when compared with the low-flux
4 Ayli (2005) RCT 48 24 24 group (P €0.001). During the follow-up period, while 32-MG levels
decreased significantly in the high—flux group (P 0.05), there was
an increase in the low-flux group (P <0.05).
RCT Average B2-MG was significantly lower at the end of the high—flux
5 Chazot (2015) cross—c;ver 70 32 38 phase (43.3 + 11.1 mg/l vs 27.5 + 76.0 mg/Il, P <0.0001) vs. end

of low—flux phase.
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No.

Author
(year)

Study type

Total
(n)

Intervention

(n)

Comparison

(n)

Study results

Kiichle (1996)

RCT

24

12

12

After 6 years of follow-up no clinical signs of dialysis-related
amyloidosis were found in any of the patients dialyzed with
high-flux  polysulfone membranes, whereas 8/10 of the
conventionally dialyzed patients had carpal tunnel syndrome and/or
osteoarticular lesions. Serum levels of 82-MG were significantly
reduced in patients treated with high—flux polysulfone membranes.

Lang (2001)

RCT

30

15

15

faster in
bioincompatible (cuprophane, low flux) than with biocompatible
(polysulfone, high flux) HD membranes (3.6 mL/min vs. 1.9 mL/min
after 6 months). Eleven percent of the HD sessions were
complicated by clinically relevant blood pressure reductions, but
there were no differences between the two dialyzer membrane
groups.

Residual renal function declined patients  with

Li (2010)

randomized,

crossover
study

45

21

24

Predialysis 82-MG levels decreased significantly when using the
high—flux polyamide membrane. No difference between membranes
was observed for serum albumin, high-sensitivity C-reactive
protein, fibrinogen, IL-6, triglycerides, HDL cholesterol, LDL
cholesterol, and lipoprotein(a) during the study. A significant
increase in aortic PWV, a marker of aortic stiffness, was noted after
patients switched from high—flux to low-flux polyamide membranes.

Locatelli
(1996)

RCT

155

51

104

Compared Cuprophan hemodialysis (Cu-HD), low-flux polysulfone
hemodialysis ~ (LfPS-HD),  high-flux  polysulfone  high—flux
hemodialysis (HfPS-HD), and high—flux polysulfone hemodiafiltration
(HfPS-HDF). A significant decrease in pre—dialysis plasma 82-MG
levels in high—flux dialysis of 9.04 = 10.46 mg/l (23%) and in
hemodiafiltration of 6.35 + 12.28 mg/l (16%), both using high-flux
polysulfone membrane in comparison with cuprophan and low—flux
polysulfone membranes (P = 0.032).




i

Author Total | Intervention | Comparison
No. Study type Study results
(vear) VP () (n) (n) /
Locatell No difference in hemoglobin level increase between patients treated
10 (2000)] RCT 74 35 39 for 3 months with a high-flux biocompatible membrane in
comparison with those treated with a standard membrane.
32 were treated with AN 69 (M/F = 13/19, 62 + 14 years) and 22
with cuprophane. Better survival (70%) at four years was observed
11 Simon (1993) RCT 54 32 22 in patients with high TACurea who were treated by AN 69. The
difference was highly significant with the survival rate (22%) in
patients with high TACurea who were treated by cuprophane.
RCT No differences between polysulfone high— and low—flux membranes
12 Klemm (2004) cross—(;ver 26 13 13 for lowering predialytic serum concentrations of the measured

AGEs, which are mainly bound on albumin.

AGE: advanced glycation end-products; AN: acrylonitrile; 82-MG: B2-microglobulin; CV, cardiovascular; HDL: high density lipoprotein; LDL: low density lipoprotein;

PWV: pulse wave velocity; TACurea: time—averaged concentration of urea
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5) 274 Q2%HE(GRADE Tables)

Clinical evidence profiles: high—-flux compared

to low—flux membranes for end-stage kidney disease

Certainty assessment No. of patients Effect
No. of Study Risk of Inconsistency | Indirectness | Imprecision Other SR low—flux Relative | Absolute | Certainty | Importance
studies design bias e * considerations < membranes | (95% Cl) | (95% CI)
All-cause mortality
10 randomized not not serious | not serious | not serious none 599/1789 | 662/1860 | RR 0.87 | 46 fewer | ©ODD CRITICAL
trials serious (33.5%) (35.6%) (0.76 to | per 1,000 HIGH
0.99) (from 85
fewer to 4
fewer)
Cardiovascular mortality
5 randomized not not serious not serious | not serious none 234/1644 | 288/1652 RR 0.81 | 33 fewer | DODD CRITICAL
trials serious (14.2%) (17.4%) (0.70 to | per 1,000 HIGH
0.95) (from 52
fewer to 9
fewer)
Hospitalization — Any cause
2 randomized none 20/64 18/60 RR 0.80 | 60 fewer - IMPORTANT
trials (31.3%) (30.0%) (0.53 to | per 1,000
1.22) (from 141
fewer to
66 more)
Predialysis 82— microglobulin
6 randomized none 1371 1378 - MD 9.9 - IMPORTANT
trials lower
(12.14
lower to
7.65
lower)
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Certainty assessment

No. of patients

Effect

Noof | Study | Riskof | . | icetness | imorecision| Ot Hioh-flux | oW flux | Relative | Absolute Certainty | Importance
studies design bias v 8 considerations . membranes | (95% Cl) | (95% CI)
Equilibrated Kt/Vurea
4 randomized none 1332 1340 - MD 0 - IMPORTANT
trials (0.02
lower to
0.01
higher)

Cl: Confidence interval; RR: Risk ratio; MD: Mean difference




6) Forest Plot

6.1. High vs. low flux hemodialysis: meta—analysis result on all-cause mortality

1860 100.0%

2.1%
19.2%
52.3%

0.3%

0.2%
0.4%

18.6%
6.9%

High-flux Low-flux
Study or Subgroup Events Total Events Total Weight
Chazot 2015 5 32 13 38
EGE Study 2013 75 352 97 352
HEMO 2002 429 921 442 925
Kuchle 1996 1 12 1 12
Lang 2001 0 15 0 15
Li 2010 0 21 1 24
Locatelli 1996 1 51 5 104
Locatelli 2000 0 35 0 39
MPO 2009 74 318 88 329
Simon 1993 14 32 15 22
Total (95% CI) 1789
Total events 599 662

Heterogeneity: Tau? = 0.01; Chi? = 8.45, df = 7 (P = 0.29); I = 17% -

Test for overall effect: Z = 2.06 (P = 0.04)

Risk Ratio

IV, Random, 95% CI
0.46 [0.18, 1.14]
0.77 [0.59, 1.01]
0.97 [0.89, 1.07]

1.00 [0.07, 14.21]
Not estimable

0.38 [0.02, 8.83]

0.41 [0.05, 3.40]

Not estimable
0.87 [0.67, 1.14]
0.64 [0.39, 1.04]

0.87 [0.76, 0.99]

Risk Ratio
m, 95% CI
-
N
=
¢
0.01 0.1 1 10 100

High-flux better Low-flux better

6.2. High vs. low flux hemodialysis: meta—analysis result on cardiovascular death

High-flux

Study or Subgroup Events Total
Li 2010 0 21
Simon 1993 5 32
MPO 2009 34 318
EGE Study 2013 39 352
HEMO 2002 156 921
Total (95% ClI) 1644
Total events 234

Low-flux
Events Total
1 24
6 22
41 329
53 352
187 925
1652
288

Risk Ratio

Risk Ratio

Weight IV, Random, 95% CI
0.3% 0.38[0.02, 8.83]
2.2% 0.57 [0.20, 1.65]
13.6% 0.86 [0.56, 1.32]
16.6% 0.74 [0.50, 1.08]
67.3% 0.84 [0.69, 1.02]
100.0% 0.81 [0.70, 0.95]

Heterogeneity: Tau? = 0.00; Chi? = 1.06, df = 4 (P = 0.90); I = 0%
Test for overall effect: Z =2.56 (P = 0.01)

IV, Random, 95% Cl

—a—

B
¢

1

0.1 1 10
High-flux better Low-flux better

1

100
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6.3. High vs. low flux hemodialysis: meta—analysis result on hospitalization

High-flux Low-flux Risk Ratio
r r Events Total Events Total Weight IV, Random, 95
1.4.1 Any cause
Chazot 2015 3 32 3 38 74% 1.19 [0.26, 5.48]
Simon 1993 17 32 15 22 92.6% 0.78 [0.51, 1.20]
Subtotal (95% CI) 64 60 100.0% 0.80 [0.53, 1.22]
Total events 20 18

Heterogeneity: Tau? = 0.00; Chi?=0.27, df = 1 (P = 0.60); I = 0%
Test for overall effect: Z =1.03 (P = 0.30)

Test for subaroup differences: Not anblicable

Risk Ratio
l IV, Random, 95% CI

2

0.01 0.1 1 10 100
High-flux better Low-flux better

6.4. High vs. low flux hemodialysis: meta—analysis result on serum B>;—microglobulin concentration

High-flux Low-flux Mean Difference Mean Difference
Study or Subgroup  Mean [mg/L] SD [mg/L] Total Mean [mg/L] SD [mg/L] Total Weight I[V. Random, 95% ClI IV, Random, 95% CI
Klemm 2004 411 124 13 571 16.7 13  3.5% -16.00[-27.31, -4.69] -
Kuchle 1996 37 14 10 55 7 10 4.7% -18.00[-27.70, -8.30]
Locatelli 1996 28.8 142 51 434 96 54 14.0% -14.60[-19.26,-9.94] =
Ayli 2005 31.6 53 24 42 9.1 24 15.7% -10.40[-14.61,-6.19] =0
EGE Study 2013 253 9.9 352 329 13.1 352 29.2% -7.60 [-9.32, -5.88] =
HEMO 2002 33.6 9.1 921 415 13 925 32.8%  -7.90[-8.92, -6.88] n
Total (95% Cl) 1371 1378 100.0% -9.90 [-12.14, -7.65] ¢
Heterogeneity: Tau? = 3.72; Chiz = 14.81, df = 5 (P = 0.01); I = 66% ’_50 25 ; 2‘5 50’

Test for overall effect: Z = 8.64 (P < 0.00001)

High -flux better Low-flux better
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High-flux Low-flux

Study or Subgroup Mean SD Total Mean SD Total Weight

Ayli 2005 124 2 24 121 18 24 0.0%
Locatelli 2000 126 021 35 133 02 39 29%

EGE Study 2013 147 021 352 147 021 352 26.8%
HEMO 2002 134 021 921 134 021 925 70.2%
Total (95% ClI) 1332 1340 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 2.08, df = 3 (P = 0.56); I = 0%
Test for overall effect: Z = 0.25 (P = 0.80)

6.5. High vs. low flux hemodialysis: meta—analysis result on eKt/V

Mean Difference

IV, Random, 95% Cl

0.03 [-1.05, 1.11]
-0.07 [0.16, 0.02]
0.00 [-0.03, 0.03]
0.00 [-0.02, 0.02]

-0.00 [-0.02, 0.01]

Mean Difference
IV, Random. 95% CI

-2 -1 0 1
Low-flux better High-flux better
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SHOHEXM SIXIO|A (P) 22101 SHEM Y (online hemodiafiltration [HDF))E Aldiot= 2 (1)
(@]

1RY dAEM(high-flux HD)E Aldlot= AELH (C) 2= MEE, HEHH MUE, YHED &9
X

i“ )\ #A11(Recommendation)

0

HEM 01l online HDF)= 1Q2F EMEM(high—flux HD)Z} H|WSI RE AIUE, ME
A AUE, U Aol ZOoIAM XI0|7F UAULCY.
Sg : ZHE HISKB: conditional recommendation)
s ZHLZE : SST(moderate)
2. HIZ/23E 1250 1R 22t FHEM0|d(high-volume online HDF)E 12{& & UCt

- M7} gto| M (expert consensus)

Turkish Online Hemodiafiltration(OL-HDF)!"!, French Convective vs. Hemodialysis in

Elderly(FRENCHIE)? 17201l 22191 SHHE M online HDF)Zt 1R SMEXM(high—flux HD)S
Hlwet S22 Ao AUAM 220 HMEMNIHE IR HUEMEC SHXtO| M| AYED A
A AMUEM K25t SME USOIK| 26t CHforest plot 6.1). SHX|ZH Turkish OL-HDF &7 A

LE=QIS [ 17.4 L OJ&QI 15 E(high-efficiency) IE20|A]
71 Ol5te| &0 Hloh Qoo A AUES LAAZCHP = 0.03). Estudio de Supervivencia de
Hemodiafiltracion On-Line (ESHOL)® AN 1&8 22101 HMEMOIQL HHEMS H| Wt
SR Uy AOME DR 2201 HAEM0N DF0M A AFAEO0| 30% HASIRAI(HR
0.70, 95% Cl 0.53-0.92, P = 0.01) HNEHA AMUES 33% LASIAUCHHR 0.67, 95% Cl 0.44-
1.01, P=0.06). 0| A+ HAUEM 20 &5t 2Kt 8.1%= MR (low—flux) HUEMAS AL
ofALt.

Turkish OL-HDF, FRENCHIE &= AF0IM & 18 0] &x YEE2l XI0l= HEEX| LU
(forest plot 6.2) ESHOL ¢70M= IR =22t SHEMN Y OE0N LHE0] O IFACHRR
0.78, 95% CI 0.67-0.90, P = 0.001). &2l & ZHOM=, HEALE Mot 6702 M UYAH
OIS HAIC2 HEHEAMS AlSIAS I, 22101 HHEA A 280 w2t X0IE Z0[X|

OII
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x
2
=
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2ai0l HHTMOTI AT FO YHOR BF MK Q2Ist FA YOI o2 YN KE
Ao B UBGH| YSHAE FIbNOl TR MR ok ot Beste Y, Saf g Fol
Sxio| QA AlBOl X5 ZTO| Wep F1 UR0| HZE A5 U0,

22401 HUS MO YAt 012 XIRUSH: BAUSA |7} SHE(0{0F SiCh, 7|Z &7 2RO T2
MES ST 22 YU 0SS QoA TSl B5 AIZ0| SHE/0{0F i) 0[2(3t DR 2240l
HUENOITHE 52 BB 0| SEI} BI0ICH E3t MK MO U0 Il g RHS Hof

2ot HHENIE Aldot= B2, XA =752l Hig 50| Zdot/| HE0f, S=Eof TE
g

2 0| IE Ate| Ofoiet 5271 BRI,
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1) PRISMA flowchart

* Records identified through databases searching
(n=128, 2010~2020)
- Ovid-MEDLINE(n=128) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=4)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=132)

!

Records excluded by title and abstract

Records screened(n=132) S screening(n=114)
l Records excluded
according to selection criteria(n=14)
Full-text articles assessed for eligibility(n=18) — > 1: Zj_')g 220 BHUNE HYoR oxl B2 29
2.1 SMEE % 74 AR 242 Z2(n=6)
l 3. C: HAEE T HWEMIE AKX 42 82
(n=b)
4. 0: MG A MEE, ANYE S)7t HNSX| g2
Studies included for synthesis(n=4) 242(n=2)
All-cause mortality(3), CV-related mortality(3), 5. G'SOE'—;ES;C?M 8(n=0)
Hospitalization rate(3), Quality of life(1) 6. 8522 AME Z2n=0)
7. MEEEI 27158 d2(h=1)
8. QIZHHA0| O Z2(n=0)
) ZHAH &!
ZAAM 1 2020.11.2. Ovid-Medline
HH ZMof M
1 | exp Kidney Failure, Chronic/ 94,213
5 (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |[40RDb 261,084
7 |3 AND 6 82,096
8 | exp Hemodiafiltration/ OR (Hemodiafiltration OR HDF).tw. 4,528
9 |7 AND 8 1,331
10 | limit 9 to yr="2018-Current” 128
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3) 2HHE

No.

Author
(year)

Study
type

Total
(n)

Intervention

(n)

Comparison

(n)

Study results

Ercan Ok
(2013)

RCT

782

391

391

The filtration volume in OL-HDF was 17.2 = 1.3 L. Primary outcome was not
different between the groups (event-free survival of 77.6% in OL-HDF vs.
74.8% in the high-flux group, P = 0.28), as well as cardiovascular and overall
survival, hospitalization rate and number of hypotensive episodes. In a post hoc
analysis, the subgroup of OL-HDF patients treated with a median substitution
volume )17.4 L per session (high—efficiency OL-HDF, n = 195) had better
cardiovascular (P = 0.002) and overall survival (P = 0.03) compared with the
high—flux HD group. In adjusted Cox-regression analysis, treatment with
high-efficiency OL-HDF was associated with a 46% risk reduction for overall
mortality (RR 0.54, 95% Cl 0.31-0.93, P = 0.02) and a 71% risk reduction for
cardiovascular mortality (RR 0.29, 95% Cl 0.12-0.65, P = 0.003) compared with
high—flux HD.

Marion
Morena
(2017)

RCT

381

190

191

During the observational period for intradialytic tolerance, 85% and 84% of
patients in high-flux hemodialysis and online hemodiafiltration arms,
respectively, experienced at least one adverse event without significant
difference between groups. As exploratory analysis, intradialytic tolerance was
also studied, considering the sessions as a statistical unit according to treatment
actually received. Over a total of 11,981 sessions, 2,935 were complicated by
the occurrence of at least one adverse event, with a significantly lower
occurrence in OL-HDF with fewer episodes of intradialytic symptomatic
hypotension and muscle cramps. By contrast, health related Qol, morbidity, and
mortality were not different in both groups. An improvement in the control of
metabolic bone disease biomarkers and S2-microglobulin level without change
in serum albumin concentration was observed with OL-HDF.
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Author

No.
© (year)

Study
type

Total
(n)

Intervention

(n)

Comparison

(n)

Study results

Francisco
3 Maduell
(2013)

RCT

906

456

450

Compared with patients who continued on hemodialysis, those assigned to
OL-HDF had a 30% lower risk of all-cause mortality (HR 0.70, 95% CI 0.53-
0.92, P =0.01), a 33% lower risk of cardiovascular mortality (HR 0.67, 95% CI
0.44-1.02, P = 0.06), and a 55% lower risk of infection-related mortality (HR
0.45, 95% CI, 0.21-0.96, P = 0.03). The estimated number needed to treat
suggested that switching eight patients from HD to OL-HDF may prevent one
annual death. The incidence rates of dialysis sessions complicated by
hypotension and of all-cause hospitalization were lower in patients assigned to
OL-HDF.

Tatsuya
4 Suwabe
(2018)

SR

1,412

706

706

Six moderate quality RCTs met the inclusion criteria. Meta—analysis of 4 RCTs
including a total of 1,209 patients showed that OL-HDF was associated with a
lower yet non-significant score of PCS: MD -0.77 (95% Cl -1.94 to 0.41, P =
0.20), and MCS: MD -1.25 (95% Cl -3.10 to 0.59, P = 0.18); indicating a poorer
QoL in patients on OL-HDF. Meta—analysis of 4 RCTs including a total of 845
patients showed OL-HDF was associated with a significant increase in the score
of social activity compared to HD: SMD (standardized mean difference): 1.95
(95% CI 0.05-3.86, P = 0.04), indicating a better QoL in patients on OLHDF; but
regarding fatigue and emotion, there was no significant improvement when
compared to HD by meta—analysis of 3 RCTs (133 patients).

Cl, confidence interval; HD, hemodialysis; HR, hazard ratio; MCS, mental
component score; RCT, randomized controlled trial; RR, relative risk; SR,

component score; MD, mean difference; OL-HDF, online hemodiafiltration; PCS, physical
systematic review; Qol, quality of life
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4) & HIKROB for RCT/AMSTAR for meta—analysis)

Maduell 2013

= | Allocation concealment (selection bias)

-~ . Random sequence generation (selection bias)

Marena 2017

-

w | @ | Other bias

Ok2013| 2

-

. - . Blinding of paricipants and personnel {(performance bias)

. =3 . Blinding of outcome assessment (detection bias)

® | ® | @ | ncomplete outcome data (athrition bias)
® | @ | ® | Selective reporting (reporting bias)

_ Suwabe

Xxp/2n A (2018)
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5) 274 Q2%HE(GRADE tables)

Online hemodiafiltration compared to High—flux hemodialysis for outcomes

Certainty assessment No. of patients Effect
. Online . . C . |
No. of Study fisk of Inconsistency | Indirectness | Imprecision Other hemodiafiltra High=flux | Relative | Absolute erainty | importance
studies design bias 4 P considerations tion hemodialysis [(95% Cl)| (95% CI)
Overall mortality
2 randomized | serious ®| not serious | not serious | not serious none 88/581 108/582 |OR 0.78| 35 fewer | ®®®O CRITICAL
trials (15.1%) (18.6%) (0.57 to | per 1,000 | MODERAT
1.07) (from 71 E
fewer to
10 more)
Hospitalization rate
2 randomized | serious | very serious °| not serious | not serious none 456/1313 449/13117 |RR 1.01| 3 more &OO0O | IMPORTANT
trials (34.7%) (34.2%) (0.93 to | per 1,000 VERY
1.10) | (from 24 LOW
fewer to
34 more)

Cl: Confidence interval; OR: Odds ratio; RR: Risk ratio
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6) Forest plots

6.1. Impact of OL-HDF on participants with end-stage kidney disease on all-cause mortality.

Online hemodiafiltration  High-flux hemodiafiltrati Odds Ratio Odds Ratio
Study or Subgrou Bvents Total BEvents Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
Morena 2017 36 140 43 191 383.2% 0.e0[0.49 1,32
Ok 2013 a2 391 ik 391 B1.8% 0F7[0582 1.14]
Total (95% CI) 581 h82 100.0% 0.78 [0.57, 1.07]
Tatal events aa 108

Heterogeneity: Chi®= 0.02, df=1{F=0.89); F= 0%

Testfor overall effect £=1558{F =012 0.01 01 1 10 100

Favours OL-HDF Favours HF-HD

6.2. Impact of OL-HDF on participants with end-stage kidney disease on all-cause hospitalization.

Online hemodiafitration  Hifh-flux hemodialysis Risk Ratio Risk Ratio
Study or Subgrou Bwents Total Bvents Total Weight M-H. Fixed, 95% CI M-H, Fixed, 95% CI
Morena 2017 252 M3 266 311 59.3% 0.94 [0.88, 1.01]
Ok 2013 204 1000 183 1000 40.7% 1.11[0.93,1.33]
Total (95% CI) 1313 1311 100.0% 1.01[0.93, 1.10]
Total events 4456 4449

Heterogeneity: Chif=45.09 df=1 (P =002} F=380%

Testfor overall effect: 2 =027 (P = 0.74) o1 04 ! 1o 100

Favours OL-HDF Favours HF-HD
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1) PRISMA flowchart

* Records identified through databases searching(n=162)
- Ovid-MEDLINE(n=162) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)

c
S
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@©
Q
=
ket

c

()
o

* Hand searching(n=12)

!

Records after duplicates removed(n=168)

!

Records excluded by title and abstract

Records screened(n=168) S screening(n=150)
l Records excluded
according to selection criteria(n=12)

. Eic _ e i
Full-text articles assessed for eligibility(n=18) |10 ;zﬁf AR SIS Y2 ofX| 2 82
2.1; A B S0} NS 2 B0
3.C: A2 B2 HIEA} YR 22 B
l (n=6)
4. 0: 3 ATBMES, NS S)7} B 0S| U2
4R(n=3)

5. G0f E= $H=017} 0t ZR(n=0)
6. 3522 AME #<(n=0)

7. AR 27153 3R (0h=0)

8. QIZITHALO| OfH AR(h=0)

Studies included for synthesis(n=6)

)7-IA§!

Ml - 20204 118 22 OVID-Medline

it AM0f M At
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 | 1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |40R5 261,084
7 | 3 AND 6 82,096
8 | (bleeding OR anticoagulat* OR hemorrhag* OR heparin).tw. 474,832
9 | exp Heparin, Low-Molecular-Weight/ 12,847
10 | (low?molecular weight heparin OR LMWH).tw. 4,889
11 19 0R 10 14,156
12 | 7 AND 8 AND 11 162
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Author Intervention Comparison
No. ; Study type Total N : . Study results
(Year) (n) (n)
Single—center, _ L . .
N gi;;fij;fr 27 (12 LMWH 3 bleeding complications with LMWH and 6 with UFH.
1 o male, 15 (dalteparin) UFH (27) Shunt thrombosis occurred in one patient in UFH group
(1990) randomized _ _
female) (27) and 3 patients in LMWH.
study, 6 months
Among the 30 patients who completed the study, 2
reported excessive bleeding from their vascular access
with tinzaparin whereas 8 reported such an excessive
Single-center, 32 (17 LMW bleeding with ;tandard he.parin. The presence of clot.(s)
9 Lord (2002) cross—over, ale. 15 (tinzaparin) UFH (32) was observed in the arterial and venous bubble traps in,
, z . . .
randomized female) (32) respectively, 18 * 12 and 10 * 6% of the sessions with
study, 4 wks tinzaparin, while in, respectively, 3 = 4 and 2 * 4% of the
sessions with standard heparin (P <0.005) (32 circuit
thrombosis of 378 sessions with LMWH, 21 of 382 with
UFH).
No major bleeding or adverse events were encountered
LMWK during a total of 4,000 dialysis procedures (2,000 with
Nurmohame | Single—center, _ LMWH). 3 withdrawals due to puncture site bleeding in
3 70 (nadroparin) UFH (35) o o
d (1991) RCT, 6 months LMWH groups. Clot formation in the extracorporeal circuit
(35) -
was minimal and comparable between the groups at 4, 13,
and 26 wks after the start of the study.
o Single-center, 36 (17 LMWH 12 (1 seve.re, 11 moder.ate) pleeglings in LMWH vs. 6 (6
Saltissi cross—over, _ moderate) in UFH group; 17 circuit thrombosis (grades =5
4 _ male, 19 (enoxaparin) UFH (36) _ L . .
(1999) randomized fomale) (36) out of 10 defines significant clotting) of 1,711 HD sessions
study, 12 wks in LMWH vs. 35 of 1,141 in UFH group.
, 70 (40 LMWH No bleeding complications were seen with either heparin.
Schrader Multi-center, . . e . .
5 (1988) RCT. 12 months male, 30 (dalteparin) UFH (35) similar incidences of thrombus formation in the
’ female), (35) extracorporeal circulation: 1.59% (80 of 5,045) and 1.33%

ru
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=
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No. Author Study type Total N Intervention Comparison Study results
(Year) (n) (n)
incident (69 of 5,197 procedures) for LMW and UF heparin,
patients respectively.
Single-center,
Stefon cross—over, 54 (39 LMWH Standard During both LMWH and SH sessions no clotting or major
6 (2002) randomized male, 25 (nadroparin) heparin (SH) | bleeding complications were observed. With SH, 7 minor
study, 18 female) (54) (54) bleeding episodes were observed (zero with LMWH).
months
Excluded studies from meta—analysis
Single-center,
cross—oyer, LMWH No bleeding complications were observed in any patient.
1 Borm (1996) randomized 10 (dalteparin) UFH (10) Investigation of the extracorporeal circuits revealed a few
study (assessed . o
_ _ (10) small clots in 4 of each 10 dialysis procedures.
in a single
session)
Single-center, LMWH The mean compression time was longer with UFH than
5 Koutsikos Cross—over, 8 (5 male, (tinzaparin) UFH (@) LMWH (14.7 + 5.8 to 10.3 = 4.7 min, P €0.05). Circuit
(1996) non-randomized | 3 female) ® thrombosis was observed in 9 out of 24 in LMWH vs. 2 of
study, 1 wk 24 in UFH groups.
Single—center, Excessive clot formation in the dialyzer bubble trap,
cross—over, LMW necessitating additional UFH to enable completion of a
3 Ryan (1991) randomized g (tinzaparin) UFH (®) prolonged (up to 7 h) dialysis, was observed in all patients
study, 1 wk @®) on the 1,250 AFXa u dose (mean duration of dialysis prior
(dose finding to UFH, 3 h) but in a single patient only receiving the other
study) LMWH doses.
Single-center, 23 (17 LMW Anticoagulgtion with t.inzaparin sgdium resulted in less
4 Al-Saran cross—over, male. 6 (tinzaparin) UFH (23) frequent dialyzer and air-trap clotting compared to UFH (P
(2010) non-randomized ' = 0.01 and 0.04 respectively). Minor hemorrhages in 3
female) (23)

study, 6 months

patients with tinzaparin.
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Auth Int ti C i
No. Hner Study type Total N nrervention Sl L Study results
(Year) (n) (n)
. The total number of clotted circuits tended to decrease
Single-center, .
108 (65 LMWH after the switch to LMWH (34 of 1,489 vs. 13 of 1,823) but
Bramham cross—over, _ _ o N .
5 _ male, 43 (tinzaparin) UFH (108) | was not statistically significant. There were four minor
(2008) non-randomized _ .
female) (108) non-access-related episodes of hemorrhage while on
study, 2 months _ L .
treatment with UFH and none with tinzaparin.
. No abnormal bleeding episode was observed in the trial
Single—center, . . . . L .
Yang (1998), Cross—over 10 (7 LMWH period. Eight episodes in 60 dialysis sessions were
6 short-term N male, 3 (nadroparin) UFH (10) observed in LMWH to have pinkish remains which was
non-randomized . .
test study. 2 wks female) (10) less than 1/3 of the dialyzer, whereas 11 episodes were
v observed in 60 dialysis sessions with UF heparin.
Single—center, . . . . .
lcnrijs coenerer 23 (17 LMWH 3 minor bleeding with LMWH vs. no episodes with UFH;
-over, . . . . . . . .
7 Sabry (2009) on—randomised male, 6 (tinzaparin) UFH (23) air—trap clotting in 9 vs. 13 and dialyzer clotting in 2 vs. 8
female) (23) patients with LMWH and UFH, respectively.

study, 6 months

h, hours; LMWH, low-molecular-weight heparin; min, minutes; RCT, randomized controlled trial;

SH, standard heparin; UFH, unfrationated heparin; wks, weeks
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: clinical outcomes of LMWH vs. UFH of hemodialysis

Certainty assessment No. of patients Effect
low
lecul .
No. of Study Risk of SRR [ Other mvt\)l;c:tar unfractionated | Relative | Absolute | Certainty | Importance
studies | design bias i = considerations hepgrin heparin (UFH) | (95% CI) | (95% CI)
(LMWH)
Outcome: bleeding complications
6 randomized | serious 2| not serious | not serious |not serious none 21/219 27/219 RR 0.74 |32 fewer| ©O0S0 CRITICAL
trials (9.6%) (12.3%) (0.24 to |per 1,000  MODERATE
2.31) (from 94
fewer to
162
more)
Outcome: circuit thrombosis
3 randomized | serious ?|  serious ° not serious |not serious none 129/6534 125/6720 RR 0.99 | 0 fewer 00 CRITICAL
trials (2.0%) (1.9%) (0.56 to |per 1,000 LOW
1.77) (from 8
fewer to
14 more)

Cl: Confidence interval; RR: Risk ratio
Explanations
a. no description of randomization process and blinding of
b. significant heterogeneity within studies

participants and/or researchers
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6) Forest plot

6.1. Meta—analysis result for bleeding

LMWH UFH Risk Ratio Risk Ratio
Study or Subaroup Events Total Events Total Weight IV, Random, 95% Cl _Year V. Random, 95% Cl
Schrader 1938 1] 34 0 35 ot estimahble 1988
Bambauer 1980 3 27 G 27 24.3% 0.50[0.14,1.80] 1890 - &
Murmohamed 1991 3 35 1] 35 106% 7.00[0.37,130.648] 1991 =
Saltissi 1994 12 K151 B 36 29.2% 200[0084, 478 184949 T
Stefoni 2002 1] a4 T 24 11.0% Q.07 [0.00,1.14] 2002
Lord 2002 3 32 g 32 24.9% 0.38[0.11,1.29] 2002 — &
Total (95% CI) 219 219 100.0% 0.74 [0.24, 2.31] "*"
Total events 21 27
Heterogeneity: Tau®= 0.97; Chi*=11.14, df=4 (P = 0.03); F= 4% = = = )
Testfar overall effect Z=0.52 (P=0.60} 0.002 Fa‘mursu[.lir-.-1".*."H]1 FEI'v'IIILI:;:I[UFH] =00
6.2. Meta—analysis result for hemodialysis circuit thrombosis
LMWH UFH Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
Schrader 1988 80 A045 BY 4147 38.1% 119087, 1.64] 1488 o
Saltissi 1999 17 111 35 14 303% 0.601(0.28 0.89) 1939 o
Lard 2002 32 378 21 382 3% 1454090 262 2002 T
Total (95% Cl) 6534 6720 100.0% 0.99 [0.56,1.77] ".'
Total events 124 125
Heterogeneity: Tauf= 020 Chi*=9.06, df=2 (F=0.01}; F=78% IIZI.III1 IZI!1 1 1IIZI 100

Testfor overall effect £=0.02 (P =0.98)

Favours [LMWH] Favours [UFH]




O—— 2021 mmer gass 212 24718 D2K

[ aymz 42, N

0| U= HAUEA X0 (P) nafamostatOl 25t =4 &S0 QB2 (1) slmHES 0|88t

(O) _Q_J__l-I-l oz

5 5=
BE $SD ¥l TG0 (C) 20| AHNS WEL, £4 32 U 2o ST

ﬂJ|ﬂJ

Vi i‘“"\ #11(Recommendation)
L= S\
1. S€ 2Il0] U= UEM SXiof|N FOfElS 0|8%t a3 QU2 AHAEEX| =Lt
« HNSF : A|&#E HIDSIX| L2(C: against recommendation)
* ZHFE 1 ZZ2(ow)
2. S8 2Ii0] U= HAUEM XN S QR0| TR B2, SluElS 45t nafamostate)
ABE 1gal 2 = AUC
- H1ISE : ZUY #HI(B: conditional recommendation)
s ZHFE 1 ZZ2(ow)

=Y A0| U= T SXUAMY S8 QR0 ol &g 2ol 22 EXA| EUCH, LA
AtiE g+t 2SS Sofl 2 &9 2A4E =g + AR

2LOIA CH7 |2 BSOR nafamostat] =4 SISTHQ| St QPN tHst A7t TISE i
UACH, 0] AFUME & = JH E= 2T =8 5= Zeftt 89 Zes st 5839 AUFY
AE 2 ?le 18R FoloIH. £ Ex8 /e + UANME 4989 2tAt & nafamostats
A8t 42 7|1EC £ HIIt Asiot AR= ot HIIEX| URUCH, 35E(71%)2] SHAHfAM =
SO 7t gL, 0[0f Ehottd, Y As5S W2 =6l M = 28 dHIVE 2TE
B0 tHET &0t SIS ALZME M, 13(4%)2 SN SO S/ HEEAL, SHO| dast
BR= 6H(28%), Hiat ol= HR/t 153(68%) HEZRACL FA9 W e o YU = drip-

0|ﬂ10'|

chamber LHQ| 8 HE ZHOME, SHAXHCE {OI§t £2FOZ nafamostat0| dlIZIECH blood
clot2 2 47/ of= 0| 2fRIZIRUC}. O] ESH} UM =, nafamostats AtEet A2t sIES
ArEet R A0 Relet XtO[7t 2

I S| ARE REQ oz 17| HEHS SHISt HUEM SN2 S|I2(n = 9)1f
nafamostat(n = 8) AFBIECZ IO HEH HHO 025 = S
A1}, nafamstatES ARZet SAIS0IM oIt ARBIAEED SAXMLE ROt £ 3719 BTt
HRACKP = 0.024). & 22| HF0AME blood clot2] &4 HELE, Oy BIg1 #HAE X|He= EOEX]

CHEEX] U



SOl Plels stet FAEY XN SIfE ME2, HIE A W2 A7 207t E41F Hi=
UOLY, 7|ES £ FEHSS ASAZ 7I580| ELB=, AEoHA| b= 0| MEY Ao= MEHEIC.
nafamostats 08¢t =4 &84 Q2 &3 HHO| A=iS Yo, £ 2|2 W &Y SIS =X
OF KLotE=, FH 20| U=z FM 2A0iM S LE0| BQE BR0l=, nafamostats SIS

CHAMIMZ dejgh = A

Q@ A0 DA

1) OISt 23l
3 Q30| Qs BAUSA B0 IR ABS S TS0l ofslE RUT 4 U002, 1 AIES

=7t 71 SIfElof Hiotod

m T
ol
_Ol
0
>
S
QD
3
(@]
@
9
10
>
ol
|O
Hu
ro
ro
=)
0z
rT
0lo
1o
e
2t
L

0z
10
H
al
1o
10
19
1A
!
ro
=
d
rc
_O'j
rir
N
o
O
HU

O17F G71 M=ol &X =AF0M == =0 ZoH

el

= ANOKS FX| THY MK QA BHET 2

(@)}
R

4) Xt

rr
gt
12
4m
1%
fon
Pl
2
-_“L
oy
2
[
ikl
R
o
4>
0
o

S nafamostat2 28 7|&0| HEH =& 20| U

Q 7ZIEt DEAR
Nafamostat mesylate= serine protease XK= EH7|7} 827IHC = IR HOL, Q| &2t 3l=

LHOIAZE 2425104 &8 50| Ql= SIXI0|H HUEMS AI3E I 24 527 QHS Q5| AI2S

—

r
T
ro
&
=l
Hd
_|
Jal
4o

TE 4 QICh ZUoAE 0|0] D2| AFRET QOL}, nafamostat] AL =B
QA A ZIt= HITIE HE §l7| IR0, 2 HIte| AA4Z0| Lits Mol HieiAs o2 ez
2019H0] £ot= F= Renal AssociationOlA 27tst RS X|E CE2H 3 50| Y= EA
o
=

= — —
AHOER| EALY, E[ASfo0F STt D Mot Tt F 90| U= =SS
=

0

=
O HAUSMS AlYE D=, SRS ARSI Q4T 7HEIKO2 MRIAAE stk ntermittent



S
|_|-]
i
oM
N
>
N
N
-
%Il
E
r
o
kU
om
mn
<
30
rr
1
1%

=
mo
>
00
on
rr
0

saline flushes) &= g

=
Aot AU’ =24

Inoln

mo o

20 QS O Z ALY Mmo|= citrate®, epoprostenolol!”
T35 = 4 UCHD SHEED YACH, nafamostate F=R0|A= ARSI QK| ULt 5104, =7}
&80 Q| Cfgt M=o OEg &0l £+ UILCE O|NE, =4 381 QES AE o

=
nafamostat 0[2/0f LHE &S LES HEX|Z dadl & + A2, FUHUAME HAE o =857

ng 0
Hu

preoyr=) S

a

[1] Kim HC HS, Kim HK, Cho WY, Sung SA, Park SK, Chang JW. : A Multi-Center Phase [l Clinical Trial
to Assess the Influence to Bleeding and Anticoagulant Effect of Nafamostat Mesilate (Futhan) in
Hemodialysis Patients with High Bleeding—Risk. Korean J Nephrol 23:920-926, 2004

[2] Yang JW, Han BG, Kim BR, Lee YH, Kim YS, Yu JM, Choi SO: Superior outcome of nafamostat
mesilate as an anticoagulant in patients undergoing maintenance hemodialysis with intracerebral
hemorrhage. Ren Fail 31:668-75, 2009

[3] Akizawa T, Koshikawa S, Ota K, Kazama M, Mimura N, Hirasawa Y: Nafamostat mesilate: a regional
anticoagulant for hemodialysis in patients at high risk for bleeding. Nephron 64:376-81, 1993

[4] Ashby D, Borman N, Burton J, Corbett R, Davenport A, Farrington K, Flowers K, Fotheringham J,
Andrea Fox RN, Franklin G, Gardiner C, Martin Gerrish RN, Greenwood S, Hothi D, Khares A, Koufaki
P, Levy J, Lindley E, Macdonald J, Mafrici B, Mooney A, Tattersall J, Tyerman K, Villar E, Wilkie M:
Renal Association Clinical Practice Guideline on Haemodialysis. BMC Nephrol 20:379, 2019

[6] Sahota S, Rodby R: Inpatient hemodialysis without anticoagulation in adults. Clin Kidney J 7:552-6, 2014

[6] Guéry B, Alberti C, Servais A, Harrami E, Bererhi L, Zins B, Touam M, Joly D: Hemodialysis without
systemic anticoagulation: a prospective randomized trial to evaluate 3 strategies in patients at risk
of bleeding. PLoS One 9:€97187, 2014

[7] Lavaud S, Paris B, Maheut H, Randoux C, Renaux JL, Rieu P, Chanard J: Assessment of the
heparin—binding AN69 ST hemodialysis membrane: Il. Clinical studies without heparin administration.
ASAIO J 51:348-51, 2005

[8] Laville M, Dorval M, Fort Ros J, Fay R, Cridlig J, Nortier JL, Juillard L, Debska-Slizien A, Fernandez
Lorente L, Thibaudin D, Franssen C, Schulz M, Moureau F, Loughraieb N, Rossignol P: Results of
the HepZero study comparing heparin—grafted membrane and standard care show that
heparin—grafted dialyzer is safe and easy to use for heparin—free dialysis. Kidney Int 86:1260-7, 2014

[9] Kreuzer M, Bonzel KE, Biischer R, Offner G, Ehrich JH, Pape L: Regional citrate anticoagulation is
safe in intermittent high—flux haemodialysis treatment of children and adolescents with an increased
risk of bleeding. Nephrol Dial Transplant 25:3337-42, 2010

[10] Swartz RD, Flamenbaum W, Dubrow A, Hall JC, Crow JW, Cato A: Epoprostenol (PGI2, prostacyclin)
during high-risk hemodialysis: preventing further bleeding complications. J Clin Pharmacol
28:818-25, 1988



@ 279| Mt 47

1) PRISMA flowchart

* Records identified through databases searching
(n=31, 1991~2016)
- Ovid-MEDLINE(n=31) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=0)

!

Records excluded by title and abstract

Records screened(n=31) S screening(n=24)
l Records excluded
according to selection criteria(n=5)
Full-text articles assessed for eligibility(n=7) — > L ;=s§€ 220 BHUNE HYoR oxl B2 29
2.1 MRS B % 7t NEEX] b2 A2(n=0)
3. C: AEE B HW ST AIYEX| 2 E2
l (n=1)
4.0: S8t AT (MES, AYE S)7 B UEIX| YL
Studies included for synthesis(n=2) 42(n=0)
5. ¥0J E= $t=017} ot 22(n=0)
Adverse events(2) 6. Z22Z AM=E AL(n=0)
7. URERI 27t55 42(n=1)
8. QIZHHA0| O Z2(n=0)
2) A
AA : 2020.11.2. Ovid-Medline
it o] aM ZAnt
1 | exp Kidney Failure, Chronic/ 94,213
(end?sta* kidney disease OR end?sta* kidney disease OR end?sta* kidney fail* OR
2 | kidney fail* OR renal fail* OR chronic renal OR chronic kidney OR ESRD OR ESKD OR | 162,676
ESKF).tw.
3 |10R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 [40RDb 261,084
7 |3 AND 6 82,096
8 | Nafamostat.tw. 531
9 |7 AND 8 31
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3) 2HHE

Author Study Total | Intervention Comparison
No. Study results
(year) type (n) (n) (n)
The exacerbation of bleeding by hemodialysis was noted in only 4% in heparin
. Low dose treated group and none in nafamostat group. Degrees of residual blood in the
Kim Crossover Nafamostat _ . . . . .
1 _ 58 heparin dialyzer and blood clottings in the venous drip—chamber were less in
(2004) trial (58) _ _ . . .
(22) nafamostat than in heparin group. Nafamostat is a safe and effective regional
anticoagulant for HD especially for patients with high bleeding risk.
Nafamostat mesylate has a similar profile of anti—coagulative activity to
_ heparin. It is assumed, however, that nafamostat has an affirmative effect on
Yang Nafamostat Heparin _ .
2 (2000) RCT 17 ®) ©) the recovery of damaged sites following the onset of cerebral hemorrhage. It
is an anti-coagulant that can be safely used for HD following the onset of
cerebral hemorrhage.

HD, hemodialysis; RCT, randomized controlled trial
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1) PRISMA flowchart

* Searching for existing guidelines(n=6, 1998~2014)
* Records identified through databases searching
(n=359, 2014~2020)
- Ovid-MEDLINE(n=359) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=1)

Identification

!

Records after duplicates removed(n=365)
Records excluded by title and abstract
Records screened(n=365) — screening(n=257)

l Records excluded

> according to selection criteria(n=96)
= ) . 1. P: SHAIEIZO| TIAISIIZ [HAIO R 61X U2 AL
o Full-text articles assessed for eligibility(n=108) — (n-O)D S22 HuBkE HyoR x| gE 2%
= =
W 2. It HMEZ 24 ZXH ANYEKX| 22 A2R(n=29)
l 3. C: iMEZE 22 HWEMI AT K| U2 22
(n=0)
O: MEst AH(MZEE, AUYE S)7t BEUEX| 42
7

AR 27158 E2n=0)

. Q12T 0] of Z(n=0)
. 2R E= WX 9A(n=20)

4. 0: S :
a2(n=44)
Studies included for synthesis(n=12) . GOl == 52017} OFHd BR(n=3)
. EB20=2 ANE AR(n=0)

© 0N O o1

2) ZMA

Ml 1 2020.11.3. Ovid—Medline

HH Ao M
1 | exp Kidney Failure, Chronic/ 94,213
5 (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |[1TOR2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |[40R5 261,084
7 |3 AND 6 82,096
g (interdialy* weight gain OR IDWG OR dry weight OR fluid balance OR volume control 102.849
OR weight gain OR (control* adj2 weight)).tw. '
9 |7 AND 8 1,190
10 | limit 9 to yr="2014-Current" 359
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3) 2HHE

Auth Total Int ti C i
No. uthor Study type ota ntervention omparison Study results
(year) (n) (n) (n)
Leggat Cohort BW gain >25.7% leads to a poor prognosis (IDWG )5.7%, adjust HR
1 6,251 | IDWG <5.7% | IDWG )5.7%
(1998) | (retrospective) ° 757% 11 35. 95% CI 1.16-1.58).
Fole Cohort BW gain >4.8% leads to a poor prognosis (34.8% group vs. <2.3%
2 4 _ 11,242 | IDWG £2.3% | IDWG )4.8% | [ref]; adjusted HR 1.12, 95% CI 1.02-1.23; highest group showed
(2002) (retrospective) L
significance only).
Saran Cohort IDWG ) 5.7% of DW, adjusted HR 1.12 (95% CI 1.00-1.26), (OR by
3 (2003) (orospective) 14,930 | IDWG £5.7% | IDWG )5.7% | non—adherence defined by Skipped =1 HD session/month aHR 1.30,
prosp shortened session by >10 minutes aHR 1.11).
Stegmayr Cohort Mortality rate is the lowest in patients with a BW gain in the range
4 88 IDWG £5.7% | IDWG 2.5-5.7
(2006) (prospective) ° of 2.5-5.7% of DW
Multivariate adjustment for demographics (case mix) and surrogates
of malnutrition—inflammation complex, higher weight—gain increments
5 Kalantar Cohort 34.107 01,2, ref, Q3, 1.5-2.0kg | were associated with increased risk of all-cause and cardiovascular
(2009) (retrospective) ’ Q4,5,6,7,8 (n=4,630) death. HRs of CV death for WG (1.0 kg and >4.0 kg (1.5 to 2.0 kg
as the ref) were 0.67 (95% CI 0.58 to 0.76) and 1.25 (95% CI 1.12
to 1.39), respectively.
IDWG% Q1
(1.0, Q3, Q4 1.80 (95% Cl 0.95-3.41, P = 0.07), Q5 1.93 (95% CI 1.02-3.64,
5 Lee Cohort 1013 2.0-2.9, Q4 02, 1.0-1.9 P = 0.04), residual renal function and 24-hour urine volume were
(2014) (prospective) ’ 3.0-3.9, and T adjusted, IDWG% >4.0 remained as a significant predictor of primary
Q5 >4.0 outcome (HR 2.03, 95% CI 1.02-4.02, P = 0.04).
groups
Relative IDWG is defined as IDWG as a percentage of postdialysis
. Stefansson Cohort IDWG IDWG }3.0% weight, Intradialytic hypotension was incrementally greater with
(2014) (retrospective) | 39,497 (3%. = greater IDWG. According to this analysis, IDH was least prevalent in

patients who experienced relative IDWG (3%.
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Auth Total I i C i
No. uthor Sl o ota ntervention omparison Sl el
(year) (n) (n) (n)
Albumin > 3.8g/dl Q1, 1.12 (0.64-1.93), Q2, 0.92 (0.49-1.75) 1
. (reference), Q7, 2.74* (1.49-5.05)
Kurita Cohort 01,2, ref, 03 (n=1,929) 3 . . ~ ~
8 (2017) (prospective) 8,661 04.5.6.7 o (4% Albumin ¢ 3.8g/dl 01,1.89* (1.50-2.39), Q2, 1.30 (0.99-1.71) 1
(reference)
Q4*, 0.75 (0.58-0.96), Q7, 0.98 (0.62-1.57), for all-cause mortality.
Significant only in Hemoglobin {9 g/dl, compared to ref (9-9.9g/dl)
Toida Cohort IDWG ¢5.4%, | IDWG >5.4%, | in IDWG {5.4% patients, the correlation between lower Hb levels and
9 (2017) (orospective) 1,375 stratified by | stratified by Hb | all-cause mortality disappeared in high IDWG patients, but was
prosp Hb level. level. maintained in low IDWG patients (adjusted HRs 3.058, 95% Cl 1.575
-5.934).
01 (0%, 02 Compared to relative IDWG of 2.5% to 3.99%, there was elevated
04 0%-0 9900} 03 risk for mortality with relative IDWG >5.7% (adjusted HR 1.23, 95%
Wong Cohort o CI 1.08-1.40), IDWG declined in the United States (20.29 kg; 20.5%
10 _ 21,919 | 2.5%-3.99%, | 1%-2.49%, Qb, . ,
(2017) (prospective) - of post-HD weight), Canada (20.25 kg; 20.8%), and Europe (20.22
N= 8,677 4%-5.69%, and , _ . . .
kg; 20.5%), with more modest declines in Japan and Australia/New
Q6 >25.7%
Zealand
IDWG Q1
(€2.4%)
(N=9.653) IDWG Q1 ({2.4%) (HR 1.30, 95% CI 1.20-1.42), IDWG Q3 (3.6-5.2)
Heckin Cohort IDWG Q2 IDWG (HR 0.99, 95% Cl 0.90-1.10), IDWG Q4()5.2) (HR 0.98, 95% CI
11 g . 3,814 (2.4-3.6%), 0.89-4.08), Total effect adj. for FI Over post HD using BCM, Greater
(2018) (retrospective) ~ 0Q3(3.6-5.2) . . o : : )
(N=9,654) (N=9.653) fluid overload and lower interdialytic weight gain are independently
IDWG 0405.2) associated with mortality.
(N=9,654)
_ (o)
Dantas Cohort IDWG (3% of lzc\/\g\;/f(ﬁlf;/; IDWG >4%, HR of 2.02 (95% CI 1.17-3.49, P = 0.012), IDWG 3-
12 . 255 DW (N=75), 3.99%, HR of 0.89 (95% Cl 0.49-1.61, P = 0.69) for all-cause
(2019) (prospective) IDWG >4% of ) o .
ref DW (N=97) mortality, (No significance for CV mortality.

aHR, adjusted hazard ratio; BW, body weight; Cl, confidence interval; CV, cardiovascular; DW, dry weight; Hb, hemoglobin; HD, hemodialysis; HR, hazard ratio; IDWG,

interdialytic weight gain; Q, group divided into categories
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: increased

inter—dialytic weight gain (IDWG) of reference value as risk factor for mortality

Certainty assessment

No. of Other Certainty Importance
¢ ) Study design Risk of bias Inconsistency Indirectness Imprecision . .
studies considerations
IDWG: Prospective observational study
7 Prospective serious not serious not serious not serious none 21210 CRITICAL
observational MODERATE
study
IDWG: Retrospective study
5 Retrospective serious not serious not serious serious none 0@ CRITICAL
study LOW
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1) PRISMA flowchart

* Searching from existing guidelines(n=6)

* Records identified through databases searching(n=145)
- Ovid-MEDLINE(n=145) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)

* Hand searching(n=0)

c
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e

@©
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ket

c

()
o

!

Records after duplicates removed(n=151)

!

Records excluded by title and abstract

Records screened(n=151) - screening(n=130)
l Records excluded
according to selection criteria(n=13)
Full-text articles assessed for eligibility(n=21) — > 1: Zj_')g 220 BHUNE HYoR oxl B2 29
2.1 siEE 2 % 74 AR 242 Z2(n=5)
l 3. C: HEE T3 HWESIH7F AR>S X| 42 8L
(n=5)
4.0: HH3 ZNMES, AYE 57t S0EX 92
740(n=3)
Studies included for synthesis(n=8) 5. Q0f L= ot=0{7} OFd A(n=0)
6. 3522 AME E2(n=0)
7. HREET 27t58 42(=0)
8. QIZHAL0| OfH Z2(n=0)
) Z4AH &!
Al 1 2020.11.3. Ovid—Medline
it ZMof M At
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0OR?2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |40R5bB 261,084
7 |3 AND 6 82,096
8 | ((dialysate adj2 sodium) OR sodium concentrat* OR low sodium OR low Na).tw. 11,092
9 |7 AND 8 247
10 | limit 9 to yr="2005-Current" 145
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3) 2HHE

Author

No. (year) Study type Total (n) | Intervention (n) Coparison (n) Study results
Intervention Control group | Values for interdialytic weight gain and pre—HD plasma sodium
Liu group (n = 32), (n = 32), decreased in the intervention group only. Increasing dialysis
1 (2016) RCT 64 dialysate sodium | dialysate sodium | sodium removal was associated with improvements in arterial
was switched to | concentration at | stiffness, left ventricular hypertrophy, and better BP control in
136 mEg/L 138 mEqg/L hypertensive HD patients.
Inflammatory, biochemical, hematological, and nutritional
markers were assessed at baseline and after 8 and 16 weeks.
Baseline characteristics were not significantly different
between the two groups. Group A showed a significant
. . . . .. | reduction in serum concentrations of tumor necrosis factor-a,
2 Beduschi RCT 52 Dialysate [Na'l: | Dialysate [Na: and interleukin—6 over the study period, while the BP and ECW
(2013) 135 mEqg/L 138 mEg/L _ .
did not change. In Group B, there were no changes in serum
concentrations of inflammatory markers, BP, and ECW.
Dialysate sodium reduction is associated with attenuation of
the inflammatory state, without changes in the BP and ECW,
suggesting inhibition of a salt-induced inflammatory response.
_ _ N _ . The interdialytic weight gain was greater with Na 140 than with
3 Boquin RCT 51 Dialysate [Na']:  Dialysate [Na): Na 130, but this greater fluid accumulation was satisfactorily
(1977) 130 mEqg/L 140 mEqg/L ’ . T
removed during dialysis.
There was considerable pressure in hypertensive dialysis
Controlled Dialysate sodium | Dialysate sodium | patients, whereas the blood variation using the normal
Kooman _ _ _ : : .
4 (2000) before—and-a 18 concentration to concentration sampling method and markedly pressure drop during dialysis
fter study 135 mEqg/L from 140 mEg/L | tended to be higher when less using the protocol (Coefficient

of Variation range dialysate sodium was reduced).
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Author

No. (year) Study type Total (n) | Intervention (n) Coparison (n) Study results
In terms of echocardiographic parameters, LVSD, TR, PAP, and
Controlled Dialysate sodium | Dialysate sodium IVCD were statistically decreased after low sodium dialysate
Savyarliog| _ _ treatments (P = 0.002, 0.04, 0.013, and 0.00, respectively).
5 before—and-a 7 concentration concentration . . . . . . . .

u (2007) Frer study 135-137 mEq/L 140 mEq/L Predialysis systolic and diastolic BP, postdialysis systolic BP,
and IDWG were statistically decreased when compared to
basal levels.

Along with lowering dialysate sodium, there were significant
Zhou Controlled Dialysate sodium | Dialysate sodium | decreases (-10 mmHg and -6 mmHg) in 44-hour ambulatory
6 (2013) before—and-a 16 concentration concentration | systolic and diastolic BP at 4 months. IDWG adjusted to the
fter study 136 mEg/L 138 mEqg/L estimated dry weight mildly but significantly decreased (4.81 +
1.51 vs. 4.36 = 1.37%, P = 0.047).
At the beginning of the observation period, the pre-
hemodialysis (HD) plasma Na+ concentration ranged from 130
Arramred Controlled Dialysate sodium | Dialysate sodium | to 141 mEg/L. When switched from the standard to the
7 dy (2012) before—and-a 13 concentration concentration individualized dialysate Na+ concentration, IDWG % decreased
fter study 130-139 mEqg/L 140 mEqg/L from 3.4%, 1.6% to 2.5%, 1.0% (P = 0.003) with no change in
pre— or post-HD systolic or diastolic blood pressures (all P
»0.05).
Akyol Controlled HD Dialysate sodium | Dialysate sodium | Six months after low Na hemodialysis, a decrease was
8 (2017) before-and-a | patients concentration concentration observed in echocardiographic parameters such as PAP and
fter study (49) 137 mEqg/L 140 mEg/L IVCD (P €0.05, P <0.001, and P €0.001, respectively).

BP, blood pressure; ECW, extracellular water; HD, hemodialysis; IDWG, Interdialytic weight gain; IVCD, inferior vein cava diameter; LVSD, left
ventricular systolic diameter; PAP, pulmonary artery pressure; TR, tricuspid regurgitation
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: clinical outcomes of

low vs. conventional dialysate sodium levels for chronic hemodialysis

Certainty assessment No. of patients Effect
No. of Study fiisk of Inconsistency | Indirectness | Imprecision Other Low lacebo Relative Absolute Cortainty’mpartanco
studies design bias i s considerations | dialysate s (95% CI) (95% ClI)
Interdialytic weight gain
3 randomized not not serious | not serious serious none 84 85 - MD 0.37 higher | @O
trials serious (0.11 higher to | MODERA
0.62 higher) TE
Interdialytic weight gain
4 observation not not serious | not serious | not serious | publication 96 96 - MD 0.6 higher | @OOO
al studies | serious bias strongly (0.34 higher to VERY
suspected 0.86 higher) LOW
Predialysis BP
1 randomized not not serious | not serious serious publication 18 20 - MD 12.02 higher | @O0
trials serious bias strongly (0.74 lower to LOW
suspected 24.78 higher)
Predialysis BP
3 observation not not serious | not serious | not serious | publication 37 37 - MD 15.6 higher | @OOO
al studies | serious bias strongly (4.52 higher to VERY
suspected 26.69 higher) LOW
Antihypertensive medication
1 randomized not not serious | not serious serious publication 29 28 - MD 1.5 higher | @O0
trials serious bias strongly (0.23 higher to LOW
suspected 2.77 higher)
Echocardiographic parameter — Posterior wall thickness (mm)
2 observation not not serious | not serious | not serious | publication 67 67 - MD 0.14 higher | @OOO
al studies | serious bias strongly (0.29 lower to VERY
suspected 0.57 higher) LOW




Certainty assessment No. of patients Effect
No. of Study Risk of U (VN Other Low e Relative Absolute Certainty | Importance
studies design bias i s considerations | dialysate s (95% CI) (95% ClI)
Echocardiographic parameter — LV ejection fraction (%)
2 observation not not serious | not serious | not serious | publication 67 67 - MD 1.32 lower | @ OO0
al studies | serious bias strongly (4.55 lower to VERY
suspected 1.92 higher) LOW
Echocardiographic parameter — pulmonary artery pressure (mmHg)
2 observation not not serious | not serious | not serious publication 67 67 - MD 7.14 higher | &@OOO
al studies | serious bias strongly (2.67 higher to VERY
suspected 11.61 higher) LOW
Echocardiographic parameter — inferior vena cava diameter (mm)
2 observation not not serious | not serious | not serious publication 67 67 - MD 2.17 higher &@OOO
al studies | serious bias strongly (1.62 higher to VERY
suspected 2.72 higher) LOW
Predialysis serum [Na‘]
2 observation not not serious | not serious | not serious publication 29 29 - MD 0.4 higher | @OOO
al studies | serious bias strongly (0.5 lower to VERY
suspected 1.3 higher) LOW

IYEiy irlckce Bl SR ekl 1202

=
Ix



6) Forest plots

6.1. Interdialytic weight gain

6.1.1. Low dialysate [Na'] ({138 mEg/L) vs. conventional dialysate [Na'] (138 -140 mEqg/L): RCT

conventional d[Na+] Low d[Na+] Mean Difference Mean Difference
Study or Subagroup  Mean [ka]l SD [kg] Total Mean [kg] SD [kg] Total Weight IV. Random. 95% Cl IV. Random, 95% CI
Beduschi 2013 2.79 1.92 18 25 0.63 20 7.6% 0.29[-0.64, 1.22] -
Boquin 1977 2.52 0.85 37 1.95 0.85 37 43.6% 0.57 [0.18, 0.96] — &
Liu 2016 3 0.8 29 28 06 28 488% 0.20 [-0.17, 0.57] T
Total (95% CI) 84 85 100.0% 0.37 [0.11, 0.62] N
Heterogeneity: Tau? = 0.00; Chiz = 1.88, df = 2 (P = 0.39); I* = 0% ’_2 1 0 1

Test for overall effect: Z = 2.82 (P = 0.005)

Lower with conventional d[Na+]

Lower with low d[Na+]

6.1.2. Low dialysate [Na'] ({138 mEg/L) vs. conventional dialysate [Na‘'] (138 =140 mEg/L): non-RCT

Baseline d[Na+] 138-140

After low d[Na+] <137

Mean Difference

Mean Difference

Test for overall effect: Z = 1.85 (P = 0.06)

Lower with conventional d[Na+]

Lower with low d[Na+]

r I Mean [k D [k Total Mean [k D [k Total Weight IV, Random % ClI IV, Random % Cl
Arramreddy (2012) 24 1.2 13 1.8 0.7 13 10.6% 0.60[-0.16, 1.36] "
Sayarlioglu (2007) 25 1 18 1.8 0.6 18 18.8% 0.70 [0.16, 1.24] -
Zhou (2013) 2.89 0.66 16 2.67 0.67 16  24.0% 0.22 [-0.24, 0.68] -
Akyol (2017) 2.08 0.81 49 1.32 0.56 49  46.6% 0.76 [0.48, 1.04] L
Total (95% Cl) 96 96 100.0%  0.60 [0.34, 0.86] -
Heterogeneity: Tau? = 0.02; Chi? = 3.97, df = 3 (P = 0.27); I = 24% ‘_2 1 p 1 )
Test for overall effect: Z = 4.54 (P < 0.00001) Lower with baseline Lower after low d[Na+]
6.2. Predialysis BP
6.2.1. Low dialysate [Na‘'] ({138 mEg/L) vs. conventional dialysate [Na'] (138 =140 mEqg/L): RCT
Conventional d[Na+] Low d[Na+] Mean Difference Mean Difference
Study or Subgroup Mean SD __ Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% Cl
Beduschi 2013 149.22 20.44 18 137.2 19.58 20 100.0% 12.02[-0.74,24.78]
Total (95% Cl) 18 20 100.0% 12.02[-0.74, 24.78] -
Heterogeneity: Not applicable 100 50 0 50 100




6.2.2. Low dialysate [Na'] ({138 mEg/L) vs. conventional dialysate [Na'l (138 =140 mEq/L): non-RCT

Baseline d[Na+] 138-140

Arramreddy (2012) 144.5 314 13
Kooman (2000) 144 19 6
Sayarlioglu (2007) 179.7 24.8 18
Total (95% CI) 37

Heterogeneity: Chi? = 8.26, df =2 (P = 0.02); I = 76%
Test for overall effect: Z = 2.76 (P = 0.006)

Conventional d[Na+]

After low d[Na+] <137

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% ClI

Mean Difference

1436 324 13 20.4%  0.90 [-23.63, 25.43]
155 27 6 17.6% -11.00[-37.42, 15.42] — 1
1517 177 18 62.0% 28.00 [13.92, 42.08] —l—
37 100.0%  15.60 [4.52, 26.69] . o
-100 -50 0 50 100

Low d[Na+] Std. Mean Difference

IV, Fixed, 95% Cl
SR A

Lower with baseline

Lower after low d[Na+]

6.3. Antihypertensive medication: Low dialysate [Na] ({138 mEq/L) vs. conventional dialysate [Na'] (138 -140 mEq/L): RCT

Std. Mean Difference

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

Liu 2016 (1) 4.2 29 29 27 19 28 100.0% 0.601[0.07, 1.13]

Total (95% CI) 29 28 100.0% 0.60 [0.07, 1.13] —et———
Heterogeneity: Not applicable o M 0 1 2

Test for overall effect: Z = 2.22 (P = 0.03)

Footnotes
(1) Aggregated equivalent dose units

Less with conventional d[Na+]

Less with lower d[Na+]

_|
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6.4. Echocardiographic parameter: Low dialysate [Na'] ({138 mEqg/L) vs. conventional dialysate [Na'] (138 =140 mEq/L): non-RCT

Baseline Low d[Na+]

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight |V. Random, 95% Cl IV.R . 95% ClI
1.11.1 Posterior wall thickness (mm)
Sayarlioglu (2007) 109 15 18 106 1.5 18 19.1% 0.30 [-0.68, 1.28]
Akyol (2017) 112 11 49 111 13 49 80.9% 0.10 [-0.38, 0.58]
Subtotal (95% CI) 67 67 100.0% 0.14 [-0.29, 0.57] )
Heterogeneity: Tau? = 0.00; Chi?=0.13, df =1 (P =0.72); I?’= 0%
Test for overall effect: Z=0.63 (P = 0.53)
1.11.2 LV ejection fraction (%)
Sayarlioglu (2007) 641 8.1 18 629 7.9 18 30.1% 1.20 [-4.03, 6.43] —
Akyol (2017) 573 74 49 597 64 49 69.9% -2.40 [-5.14, 0.34] —-
Subtotal (95% CI) 67 67 100.0% -1.32 [-4.55, 1.92] ot
Heterogeneity: Tau? = 1.95; Chi? = 1.43, df =1 (P = 0.23); I = 30%
Test for overall effect: Z=0.80 (P = 0.43)
1.11.3 pulmonary artery pressure (mmHg)
Sayarlioglu (2007) 297 144 18 244 121 18 26.4% 5.30 [-3.39, 13.99] w
Akyol (2017) 336 134 49 258 129 49 73.6% 7.80[2.59, 13.01] —il—
Subtotal (95% Cl) 67 67 100.0%  7.14[2.67, 11.61] -
Heterogeneity: Tau? = 0.00; Chi? = 0.23, df =1 (P = 0.63); I’ = 0%
Test for overall effect: Z = 3.13 (P = 0.002)
1.11.4 inferior vena cava diameter (mm)
Sayarlioglu (2007) 134 1.9 18 11.7 17 18 21.5% 1.70 [0.52, 2.88] -
Akyol (2017) 13.9 1.7 49 116 14 49 78.5% 2.30[1.68, 2.92] .
Subtotal (95% CI) 67 67 100.0% 2.17[1.62, 2.72] ¢
Heterogeneity: Tau? = 0.00; Chi*#=0.78, df =1 (P = 0.38); I’= 0%
Test for overall effect: Z=7.79 (P < 0.00001)
-10 0 10 20

Test for subaroup differences: Chi2 = 42.19. df = 3 (P < 0.00001). 12 = 92.9%

Baseline Low d[Na+]




6.5. Serum Na

6.5.1. Low dialysate [Na'] ((138 mEg/L) vs. conventional dialysate [Na‘] (138 -140 mEg/L): RCT

Conventional d[Na+]
Study or Subgroup Mean [mM] SD [mM]

1.6.1 Predialysis

Beduschi 2013 139.3 3.9
Liu 2016 1391 27
Boquin 1977 1371 2.51

Subtotal (95% Cl)

18
29
37
84

Low d[Na+]

136.3
138.1
135.1

Heterogeneity: Tau? = 0.00; Chiz = 2.01, df =2 (P = 0.37); I = 0%

Test for overall effect: Z = 3.86 (P = 0.0001)

Total Mean [mM] SD [mM] Total

Mean Difference

Mean Difference

Weight IV, Random. 95% ClI IV, Random, 95% CI
73 20 4.8% 3.00 [-0.67, 6.67] T
1.8 28 458% 1.00 [-0.19, 2.19] -
251 37 49.4% 2.00[0.86, 3.14] . N
85 100.0% 1.59 [0.78, 2.40] L 4
-20 -10 0 10 20

Lower with conventional d[Na+]

Lower with low d[Na+]

6.5.2. Low dialysate [Na] ({138 mEg/L) vs. conventional dialysate [Na'] (138 =140 mEqg/L): non-RCT

Baseline d[Na+] 138-140

After low d[Na+] <137

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
Arramreddy (2012) 135.5 3.7 13 1349 3.9 13 9.5% 0.60 [-2.32, 3.52]
Zhou (2013) 139.66 1.38 16 139.28 1.36 16  90.5% 0.38 [-0.57, 1.33]
Total (95% CI) 29 29 100.0% 0.40 [-0.50, 1.30]
e 2= . Chi2 = = = L2 = 0o I } 1 } {
?ettta;ogeneltyl.l T:u ; 3?00 g_:'u o 70602;3“ 1(P=0.89); ?=0% 100 50 0 50 100
est for overall effect: Z = 0.87 (P = 0.38) Lower with baseline  Lower after low d[Na+]
6.6. Intradialytic hypotension: Low dialysate [Na'] (( 38 mEq/L) vs. conventional dialysate [Na'] (138 -140 mEq/L): RCT
Conventional d[Na+] Low d[Na+] Risk Ratio Risk Ratio
tu or Subgrou Event Total Event Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
Beduschi 2013 36 864 113 960 29.4% 0.35[0.25, 0.51] =
Boquin 1977 132 444 174 444  34.7% 0.76 [0.63, 0.91] i
Liu 2016 430 4524 428 4368 35.9% 0.97 [0.85, 1.10] -
Total (95% CI) 5832 5772 100.0% 0.66 [0.43, 1.02] —~l—
Total events 598 715 . . . . . ,
ity 2 = - iz = = 2 = % I T T T T 1
Heterogeneity: Tau? = 0.13; Chi? = 27.80, df = 2 (P < 0.00001); 12 = 93% 0.1 0.2 0.5 ) 2 5 10

Test for overall effect: Z = 1.86 (P = 0.06)

Less with conventional d[Na+]

Less with low d[Na+]

_|
¥
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1) PRISMA flowchart

* Records identified through databases searching
(n=132, 2010~2020)
- Ovid-MEDLINE(n=131) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=1)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=132)

!

Records excluded by title and abstract

Records screened(n=132) S screening(n=129)
l Records excluded
according to selection criteria(n=3)
. 1. P: SHAES0| BAIBIXIS HAIOR 51X 22 AL
Full-text articles assessed for eligibility(n=3) — 23n= ) o B ol = B
2. HeEE % 74 AR 242 Z2(n=0)
l 3. C: HAEE T HWEMIL AKX U2 82
(n=3)
4. O: MEsH IMEE, AIYE S)7t ENEX| 42
740(n=0)

5. G0f E= $H=017} 0t ZR(n=0)
6. 3522 AME #<(n=0)

7. AR 27153 3R (0h=0)

8. QIZITHALO| OfH AR(h=0)

Studies included for synthesis(n=0)

)7-IA§!

Al : 2020.11.3. Ovid-Medline

HH Mo M
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |[40RDb 261,084
7 |3 AND 6 82,096
8 | (((blood pressure OR BP) adj2 (monitor* OR control*)) OR 140 mmHg).tw. 35,955
9 |7 AND 8 892
10 | limit 9 to yr="2017-Current" 131
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SHEA SR (P) EAUO| 2EE JIFAS W () BEE 22 FAS AASIAS Tt H| W5

J

HAENM I NFY HIEE F0[7| floll FAHo| 2rE M FEMsl= AS 1 = UCh

« HUSE  ZHE H(B: conditional recommendation)

« ZHEZE 1 5T (moderate)

@ 27 2%

HUEM Z NYUR Sot HELZE UEM XS0 Y Olets F AILEN IS 0/X|7
MZ0l Mot &7t HRot, UEM S MAYS OHot7| ffot¢ 02 HHO| A|ZEHAUCH 0] &
SHEMOHO| R E FHAM FEAS Aldoh= YHO| QUL YEHOZ SHMEM A| EMM RS X2t
HIZ=8t 36.56 — 37.0°C M2 RX[ol= 0| E&(standard temperature) £AJ0|C}, HiH EAfol
2EE 0|20 &7 EASH= WHezEs EMUo 2EE H2(36.5°C)EL WA 1HGIH FA5H=
™A HREA g (fixed reduction of dialysate temperature, CH7i 35 — 35.5°C)1t A% m|=tH
AAHl(biofeedback system)2 &350 M2 ZLEZ(body temperature monitoring)2 £%t S

E M(isothermic dialysis)2| gtH0] Q!

71E9 70 REY AT ALY 3749 LA ALE HdHEUS [ff UEMMO| 2EE HFA
EMSlE AR BN I MEY UM HITE ZASIFONY Y EM = T EM S SOt 2t BT
Hlon BN = N T BHE £A0)| HSHA SUTH3 026 ke £A & HE0| HIHEH
SIAMSHE SR HRE EPH0IUCHY. 01X HAEMO| RS XS I A F MY HIET}
UAGHHA AEOl ZAXN HMA Tl ZOH(regional left ventricular dysfunction)lt A2 71&
(myocardial stunning) S0| & LAGIFCI? 10 X7t L7210| AMMK SAM 2l SHZIS SHOHEAOHO|
REE IHE I BT} B7I15HE AYS BYOLL £AS STt 0 MGIA| ¢4 AT Byt
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1) PRISMA flowchart

* Searching from existing guidelines(n=5)
* Records identified through databases searching
(n=45, 1984~2020)
- Ovid-MEDLINE(n=45) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=0)

c
S
e

@©
Q
=
ket

c

()
o

!

Records after duplicates removed(n=48)

!

Records screened(n=48) -

l

Full-text articles assessed for eligibility(n=23) - >

l

E Studies included for synthesis(n=10)

2) ZMA

Eligibility

Records excluded by title and abstract
screening(n=25)

Records excluded narrative review article(n=3)
Records excluded existing systematic review(n=3)
Records excluded according to selection criteria
(n=7)

T 322017t ord 42(n=1)
o2 A= H2(n=0)
ST 27458 A2 (=0)
tCH40] Ot HR(n=0)

NHD L 2o

o~ oo

[
5

Ml 1 2020.11.3. Ovid—Medline

AH A0 A ZAnt
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |[1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 |40R5 261,084
7 |3 AND 6 82,096
8 | (dialysate adj2 temperature).tw. 129
9 |7 AND 8 45




3) 2HHE

Author Total | Intervention Comparison
No. : Study type : sl Study results
(year) (n) (n) (n)
Reducing the temperature of the dialysate is an effective
1 Selby Randomizeq 10 35°C (10) 37°C (10) intervgntion tg Ie‘ssen the developmen.t of RWMA a.nd al;o ?s
(2006) crossover trial associated with improved hemodynamics and less intradialytic
hypotension.
Cool temperature dialysis can be successfully delivered in chronic
Chesterton Randomized HD patients and has been shown to be associated with increased
2 40 | 35°C (10) 37°C (10) P nae oo )
(2009) crossover trial baroreflex sensitivity variability, greater peripheral pressor
responses and consequently, improved hemodynamic stability.
. . The incidence of symptomatic hypotension in all patients dialyzed
Fine Randomized . . ) o ) . .
3 , 128 35°C (128) 37°C (128) against 35°C was 5.5% compared with 11.2% in all patients
(1996) crossover trial . . .
dialyzed against 37°C.
Thus, 35°C dialysate significantly improves the hemodynamic
Jost Randomized tolerance to hemodialysis in hypotension—prone and large weight
4 ° 12 35°C (12) 37°C (12) | , Y P P arge weig
(1993) crossover trial gainer patient groups and also reduces the incidence of
symptomatic hypotension.
. . . . Intradialytic systolic BP was higher during individualized HD vs. HD
Jefferies Randomized Individualized . . . _ . .
5 , 11 37°C (11) 37°C. Individualized—-temperature HD abrogates stunning, providing
(2011) crossover trial temperature _ _ S .
effective hemodynamic stabilization at no additional therapy cost.
. Cool dialysate improves tolerance for dialysis in hypotensive
Ayoub Randomized . . _ _ o . S
6 _ 10 35°C (10) 36.5°C (10) patients and helps increase ultrafiltration while maintaining
(2004) crossover trial . . . o
hemodynamic stability during and after dialysis.
. . _ Results show that active control of body temperature can
7 Maggiore Randomized 95 Isothermic Thermoneutral significantly improve intradialytic tolerance in hypotension—prone
(2002) crossover trial (95) (95) 9 v imp v vp P

patients.
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Author Total | Intervention Comparison
No. Stud e Study results
(vean) VP () (n) (n) g
Prospective 35.5°C (1) or Cool d‘ialysate gre effecti.ve th.erapies for intradialytic hypotension.
Cruz . , . Cool dialysate improved intradialytic and post-HD blood pressures
38 crossover 11 36.56°C with 37°C (11) _ _
(1999) . . and reduced the frequency of hypotensive episodes and the
study midodrine (11) _ _ . . o .
number of interventions required for intradialytic hypotension.
Prospective N . . .
9 Hegbrant crospsovevr 10 34.5°C (10) 36.5°C (10), A significant decrease in mean arterial blood pressure during warm
(1994) stud ' 38.5°C (10) HD, while during cold HD it remained stable.
udy
. Low temperature dialysate is particularly beneficial for highly
Azar Prospeciive symptomatic patients, improves tolerance to dialysis in hypotensive
10 crossover 50 35°C (50) 37°C (50) _ T o . L
(2009) study patients and helps increase ultrafiltration while maintaining

hemodynamic stability during and after dialysis.

BP, blood pressure; HD, hemodialysis: RWMA, regional wall motion abnormality
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5) 21 Q%X (Grade tables)

Clinical evidence profiles: cool dialysate compared to Standard

dialysate for

Hemodialysis patients

Certainty assessment

No. of Risk of Other Impact Certainty Importance
. Study design . Inconsistency | Indirectness | Imprecision . .
studies bias considerations
Intradialytic hypotension: RCT
4 Randomized | serious not serious not serious | not serious none In total 4 randomized crossover 21210 CRITICAL
trials trial, cool dialysate reduced| MODERATE
intradialytic hypotension compared
with standard dialysate.
Intradialytic hypotension: non-RCT
2 Observational | serious not serious not serious | not serious none In total 2 observational studies, 21210 CRITICAL
studies cool dialysate reduced intradialytic | MODERATE

hypotension compared with
standard dialysate.
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1) PRISMA flowchart
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* Searching for existing guideline(n=6)
* Records identified through databases searching
(n=74, 2010~2020)
- Ovid-MEDLINE(n=74) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)
* Hand searching(n=1)

!

Records after duplicates removed(n=81)

!

Records excluded by title and abstract

Records screened(n=81) o screening(n=70)
l Records excluded
according to selection criteria(n=9)
D SHAIRIDO| AISIRIZ CHAO 2 B1X| 22 AL
Full-text articles assessed for eligibility(n=11) — > L ZF 0) o IS YR okl 2 B
2.1 HAEZ 2 ZXFMFEK] 22 H2R(n=7)
l 3. C: HEE T3 HWESIH7F AR>S X| 42 8L
(n=1)
4. O: MEsH AIMEE, AIYE S)7t ENEX| 42
Studies included for synthesis(n=2) d2(n=1)
5. B0 &= $t=0{7t ot B2(n=0)
RCT(1), Retrospective study(1) 6. Z22Z AM=E AL(n=0)
7. Y287 27t5%t E2(n=0)
8. QIZITHALO| OfH AR(h=0)

) ZHAH &!
M - 2020.11.2. Ovid-Medline
HH Ao M
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162 676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1T0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw 104,590
6 |[40RDb 261,084
7 |3 AND 6 82,096
g ((hemodialysis OR HD) adj2 (Adequacy OR Kt?V OR dose OR frequency OR interval 9 747
OR Blood sampling OR management OR evaluation OR monitoring OR spKt?V)).tw. '
9 |7 AND 8 670
10 | limit 9 to yr="2017-Current” 74
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Auth Total
No. uihor Study type o Intervention (n) Comparison (n) Study results
(year) (n)
Ek Patient luated Routine kineti deli
: noyan RCT 1,846 High-dose (920) Standard dose (920) atients are evaluated on Routine kinetic modeling
(2002) Monthly.
Monthly routine blood testing in HD recipients was not
” Thomas Retrospective 7 454 Every 6 weeks blood Monthly blood associated with a lower risk for death, cardiovascular
(2020) Cohort study ’ sampling (n=2,119) | sampling (n=5,335) | events, or hospitalizations as compared with testing
every 6 weeks.

HD, hemodialysis; RCT, randomized controlled trial
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1) PRISMA flowchart
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* Searching for existing guideline(n=4, 2000~2014)

* Records identified through databases searching(n=69)
- Ovid-MEDLINE(n=69) - KoreaMed(n=0)
- EMBASE(n=0) - KMBASE(n=0)
- Cochrane Library(n=0)

* Hand searching(n=5)

!

Records after duplicates removed(n=78)

!

Records excluded by title and abstract

Records screened(n=78) — screening(n=57)
l Records excluded
according to selection criteria(n=9)
. e 1. P A ERO| EASIAES YO = GHX| Y2 ER
Full-text articles assessed for eligibility(n=21) > (n=O)D S RSENR HS= o e
2.1 e EE % W7t MB=X] 242 AR(n=2)
l 3. C: SHMEE &3 WS/t AIYE K| 212 42
(n=0)
4.0 MHSH AIYER, NYE S)7t H0EX| 42
E2(n=6)

Studies included for synthesis(n=12) 5
6. 2222 AXE 42(n=0)
7. HREET 27t58 42(=0)
8. QIZICHAL0| OfH 745,’-(;1 O)

. YOf EE $H20{7t ot ZR(n=1)

2) ZMAl
ZAAM : 2020.11.3. Ovid-Medline
o Ao M ZAat
1 | exp Kidney Failure, Chronic/ 94,213
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |10R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 [40RDb 261,084
7 |3 AND 6 82,096
8 | exp Aged/ OR (aged OR elder OR old).tw. 4,390,202
(nondialytic or conservative treat* or palliative care or conservative manage* or end
9 . . 90,590
of life or Palliative care).tw.
10 | 8 AND 9 31,684
11 |7 AND 10 478
12 | limit 11 to yr="2018-Current’ 69




Q 3) 2AHE
Author Total Intervention | Comparison
No. (vear) Study type ") In / (death)] | [n / (death)] Study results
Older patients with multiple co—morbidities and poor performance
Smith Cohort status, may not extend life, In high-risk, highly dependent patients
1 (2003) (retrospective) 321 258 / (41) 63 / (34 with renal failure, the decision to dialyze or not has little impact on
survival. No difference.
Octogenarians who were dialyzed, survived longer than those not
Joly Cohort offered dialysis, though the latter were more dependent, more
2 (2003) _ 144 101 / (60) 43 / (37) . ’ ’
(retrospective) socially excluded, more had been referred late, and more were
diabetic.
Murtagh Cohort Older patients with multiple co—morbidities and poor performance
3 (2007) (retrospective) 129 52/ (12 771 6D status, may not extend life. No difference.
4 Carson Cohort. 202 173 / (100) 29 / (25) D‘ialx./s.is prolongs s.u‘rvival for elde‘rly patients who have ESRD with
(2009) (prospective) significant comorbidity by approximately 2 vyears.
Compared with the RSC-NFD group, the death rate was lower in
the predialysis group who did not require dialysis (HR 0.23, 95%
Cl 0.12-0.41) and in those requiring dialysis (HR 0.30, 95% CI
Brown Cohort 0.13-0.67, P = 0.004) but not in dialysis patients who had not
° (2015) (prospective) 395 273 1 (28) 122 / (68) attended the predialysis clinic (HR 0.60, 95% Cl 0.35-1.03).
No significant survival advantage of choosing RRT in patients ages
»75 years old with two or more comorbidities, although the number
of these patients was small.
From those who started with RRT (n = 122), 79% (n = 96) started
on HD, and 21% started on PD (n = 26). Four patients underwent
Verberne Cohort . . L
6 (2016) (retrospective) 311 204 / (111) | 107 / (69) rengl transplantation, thrge of them after havmg started dialysis.
Choice of RRT was associated with lower mortality (HR 0.62, 95%
Cl 0.42-0.92, P = 0.02)
Reindl-Schw Cohort 8.622 / Hemodialysis treatment was associated with a decreased risk for
7 aighofer _ 8,796 ’ 174 / (173) | death with a HR of 0.23 (95% CI 0.18-0.29; P <0.001) compared
(retrospective) (7,755)

(2017)

to conservative treatment.
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No Author Stud . Total Intervention | Comparison Study results
' (year) L (M) | In / (death)] | [n / (death)] Y
Raman Cohort The adjusted HR for death in the dialysis group compared to CC
8 204 123 / (72 81 67
(2018) (prospective) [ (72) /67) was 0.61 (0.41-0.61, P = 0.01).
Using a marginal structural Cox model, treatment with dialysis was
Tam-Tham Cohort _ _ . o .
9 (2018) (retrospective) 838 500 / (305) | 338 / (285) | associated with a lower risk of all-cause mortality in the first 3
P years of follow-up (HR 0.59, 95% CI 0.46-0.77, P { 0.001).
After adjusting for age, comorbidity level and GFR category, HR for
van Loon Cohort twelve—-month mortality for conservative care vs. dialysis was 2.12
10 (2019) (orospective) 281 192 / (31) 89 / (31) |(95% CI 1.12-4.03).
prosp QoL: a small decline of QoL was found for conservative patients,
while QoL did not change in dialysis patients.
On adding choice to the model, higher comorbidity and older age
remained associated with higher mortality but choosing RRT over
Pyart Cohort _ . . .
11 _ 1,216 | 841 / (420) | 375 / (262) | MCM also predicted survival. Frailty and age were better predictors
(2020) (retrospective) _ . . . .
of survival than comorbidity and in patients with at least moderate
frailty, RRT offered no survival benefit over MCM.
Hospitalization: patients who underwent dialysis spent more
adjusted in—-hospital days per person-year (36.25, 95% ClI
30.72-41.77 vs. 14.65, 95%Cl 12.28-17.02; incidence rate ratio
Tam-Tham Cohort 247, 95% Cl 1.99-3.08). Among patients who died during
12 _ 968 557 / (221) | 411 / (163) | follow-up (n = 672), a higher proportion of deaths occurred in a
2020 (retrospective)

hospital setting among those treated with dialysis than those not
treated with dialysis (unadjusted proportions, 221 [66.0%] vs. 163
[48.4%)]; adjusted proportions, 66.0% vs. 24.3%; adjusted relative
risk 2.93, 95% Cl 2.51-3.41).

CC, conservative care; Cl, confidence interval; ESRD, end-stage renal disease; GFR, glomerular filtration rate; HD, hemodialysis; HR, hazard ratio; QOL, quality of Life;
PD, peritoneal dialysis; RRT, renal replacement therapy; RSC-NFD, renal supportive care without dialysis; MCM, maximum conservative management
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5) 274 Q2%HE(GRADE tables)

Clinical evidence profiles: dialysis vs. conservative treatment for elderly ESRD patients.

Certainty assessment No. of patients Effect
No. of Study design Fisk of Inconsistency | Indirectness | Imprecision Other Dialysis conservative| Relative el Gertainty | Importance
studies . 9 bias o P considerations . treatment | (95% CI) (95% ClI)
Mortality
11 observational not not serious serious | not serious none 1401/3274| 1092/1735 | OR 0.42 (213 fewer per| ©OCSO CRITICAL
studies serious (42.8%) (62.9%) (0.37 to 1,000 MODERATE
0.47) (from 244
fewer to 186
fewer)
Prospective cohort data only
4 observational |  not not serious serious | not serious none 231/761 191/321 | OR 0.20 368 fewer per] ©OOO | CRITICAL
studies serious (30.4%) (59.5%) (0.15 to 1,000 MODERATE
0.28) (from 414
fewer to 304
fewer)
Retrospective data only
7 observational not not serious serious | not serious none 1170/2513| 901/1414 | OR 0.48 [180 fewer per] ©S0S0O |IMPORTANT
studies serious (46.6%) (63.7%) (0.42 to 1,000 MODERATE
0.56) (from 213
fewer to 141
fewer)

Cl: Confidence interval; OR: Odds ratio
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6) Forest plots

6.1 Meta—analysis of dialysis treatment compared with supportive care for mortality in elderly ESRD patients.

Dialysis Conservative treatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Brown 2015 28 273 68 122 11.4% 0.09 [0.05, 0.15] B
Carson 2009 100 173 25 29 2.4% 0.22 [0.07, 0.66]
Joly 2003 60 101 37 43 2.9% 0.24 [0.09, 0.61] L
Murtagh 2007 12 52 51 77 4.3% 0.15[0.07, 0.34] -
Pyart 2020 420 841 262 375 24.6% 0.43 [0.33, 0.56] L
Raman 2017 72 123 67 81 4 5% 0.29 [0.15, 0.58] SR
Smith 2003 41 258 34 63 6.2% 0.16 [0.09, 0.29] N
Tam-Tham 2018 305 500 285 338 18.0% 0.290.21, 0.41] =
Tam-Tham 2020 221 557 163 411 15.3% 1.00 [0.77, 1.30] = e
van Loon 2019 31 192 3 89 4.8% 0.36 [0.20, 0.64] %
Verberne 2016 111 204 69 107 56% 0.66 [0.41, 1.06] 7
Total (95% CI) 3274 1735 100.0% 0.42 [0.37, 0.47] ¢
Total events 1401 1092
Heterogeneity: Chi? = 102.60, df = 10 (P < 0.00001); I = 90% ID.D 1 o X : 1’0 o

Test for overall effect: Z = 13.34 (P < 0.00001)

Favours [Dialysis]

Favours [CT]
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6.2 Subgroup meta—analysis of dialysis treatments for mortality in prospective observational studies.

Dialysis Conservative treatment Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Brown 2015 28 273 68 122 49.2%  0.09 [0.05, 0.15] —

Carson 2009 100 173 25 29 10.5% 0.22 [0.07, 0.66] -

Raman 2017 72 123 67 81 19.5% 0.29 [0.15, 0.58] -

van Loon 2019 31 192 3 89 20.7% 0.36 [0.20, 0.64] L

Total (95% Cl) 761 321 100.0% 0.20 [0.15, 0.28] '.'

Total events 231 191 ; : .
1

1 - 12 = = = |12 = o, I T :
Heterogeneity: Chi? = 13.77, df = 3 (P = 0.003); I? = 78% 0.01 0.1 1 10

100
Test for overall effect: £ =9.83 (P < 0.00001) Favours [Dialysisl] Favours [CTI]
6.3 Subgroup meta—analysis of dialysis treatments for mortality in retrospective studies only.
Dialysis Conservative treatment Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Joly 2003 60 101 37 43 3.7% 0.24 [0.09, 0.61]
Murtagh 2007 12 52 51 77 5.6% 0.15[0.07, 0.34]
Pyart 2020 420 841 262 375 32.0% 0.43 [0.33, 0.56] L
Smith 2003 41 258 34 63 8.1% 0.16 [0.09, 0.29] " AN
Tam-Tham 2018 305 500 285 338 23.4% 0.29[0.21, 0.41] |
Tam-Tham 2020 221 557 163 411 20.0% 1.00 [0.77, 1.30] 2 2
Verberne 2016 111 204 69 107 7.3% 0.66 [0.41, 1.06] =l
Total (95% CI) 2513 1414 100.0% 0.48 [0.42, 0.56] L
Total events 1170 901
e CRiZ = B 2 =919 f f f I
?etf;ogeneltyl.l Cfr}l N 623._?19,0<:f0 2&5‘;0%38?01), I?=91% — 01 1 10 100
ast for overall effect: Z = 10.10 ( : ) Favours [experimental] Favours [control]
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1) PRISMA flowchart

* Records identified through databases searching(n=191)
- Ovid-MEDLINE(n=14) - KoreaMed(n=0)
- EMBASE(n=30) - KMBASE(n=54)
- Cochrane Library(n=12) - PubMed(n=77)
* Hand searching(n=4)
!

Records after duplicates removed(n=189)

!

c
S
e

@©
Q
=
ket

c

()
o

Records excluded by title and abstract

Records screened(n=189) S screening(n=173)
l Records excluded
according to selection criteria(n=11)
] o 1. P: SHAIZIEO| THAIBIRIZ THALO R 61X UL ZQ
Full-text articles assessed for eligibility(n=16) == e HE2o HHENE U %2 g2
2.1 HAEZ 2 EXH AR 22 H2(n=8)
3. C: SHMEE &3 WS/t AIYE K| 212 42
(n=0)
4. O: MEsH IMEE, AIYE S)7t ENEX| 42
4(n=0)

Y0l L= =017t ofH A2(n=0)
. BECR AIME E2(n=0)
PRSI 27H5F R (0=3)

- QIZtt0] ofd AL(n=0)

Studies included for synthesis(n=5)

0~ oo

2) ZMA

Al : 2020.11.3. Ovid-Medline

it Mo M At
1 | exp Kidney Failure, Chronic/ 94,213
5 (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 162.676
OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. '
3 |1TO0R2 210,925
4 | exp Renal Dialysis/ OR exp Renal Replacement Therapy/ 212,416
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 104,590
6 [40RDb 261,084
7 |3 AND 6 82,096
8 | exp Child/ OR exp Pediatrics/ OR (child* OR pediatric*).tw. 2,493,496
9 | ((nurse* OR nursing) and staff*).tw 47,896
10 | (nurse?patient ratio* OR (nurse adj2 patient ratio*)).tw. 531
11 | 8 AND (9 OR 10) 4,947
22 |7 AND 11 (&%) 14




KQO8-2: Embase 1974 to 2020 October 29

AM 1 2020.11.3. Ovid-EMBASE

AH Ao M Znt
1 | exp chronic kidney failure/ 99,604
) (end?sta* kidney OR end?sta* renal OR kidney fail* OR renal fail* OR chronic renal 247 360

OR chronic kidney OR ESRD OR ESKD OR ESKF).tw. ’

3 |[1T0R2 276,820
4 | exp hemodialysis/ OR exp renal replacement therapy/ 191,187
5 | (hemodialysis OR renal replacement therapy OR HD OR RRT).tw. 155,163
6 |[40RDb 255,906
7 |3 AND 6 74,325
8 | exp child/ OR exp pediatrics/ OR (child* OR pediatric*).tw. 3,261,763
9 | ((nurse* OR nursing) and staff*).tw 69,708
10 | (nurse?patient ratio* OR (nurse adj2 patient ratio*)).tw. 701
11 | 8 AND (9 OR 10) 9,709
12 | 7 AND 11 30

KQ8-2: Cochrane Library

A4l 2020.11.3. Cochrane Library

AH Ry M ZAnt
1 | [mh “Kidney Failure, Chronic’] 4,681
5 (“end?sta* kidney” OR “end?sta* renal” OR “kidney fail*” OR ‘renal fail*” OR “chronic 13.062

renal” OR “chronic kidney” OR ESRD OR ESKD OR ESKF) ’

3 | #1 OR #2 14,956
4 | [mh “Renal Dialysis”] OR [mh “Renal Replacement Therapy’] 9,036
5 | (hemodialysis OR ‘renal replacement therapy” OR HD OR RRT) 20,495
6 | #4 OR #5 25,432
7 | #3 AND #6 6,200
8 | [mh Child] OR [mh Pediatrics] OR (child* OR pediatric*) 192,873
9 | ((hurse* OR nursing) and staff*) 7,233
10 | (“nurse?patient ratio*” OR (nurse NEAR/2 patient ratio*)) 192
11 | #8 AND (#9 OR #10) 1,804
12 | #7 AND #11 (Cochrane Review or Trials) 12




KQ8-2: PubMed & KMBASE

Al 2020.11.26.

Search: ("end stage kidney" OR “end stage renal”) AND (((child* OR pediatric*) AND (hemodialysis))
AND (nurs*))

("end stage kidney'[All Fields] OR '"end stage renal'[All Fields]) AND (("child*"[All Fields] OR
"pediatric*"[All Fields]) AND (*haemodialysis'[All Fields] OR "renal dialysis"[MeSH Terms] OR (“renal"[All
Fields] AND ‘dialysis"[All Fields]) OR "renal dialysis'[All Fields] OR "hemodialysis'[All Fields]) AND
"nurs*'[All Fields])

Translations

hemodialysis: "haemodialysis"[All Fields] OR “renal dialysis'[MeSH Terms] OR (‘renal'[All Fields] AND
"dialysis"[All Fields]) OR "renal dialysis'[All Fields] OR "hemodialysis"[All Fields]

3) ZHE

No. Author (year) Study type Tz:c)al Inter\(/:)ntion Com?:)rison ri:ij(::;
1 Chand (2017) Position paper

2 Slerno (2016) Position paper

3 Jones (2012) Book Chapter

4 BritishjColumbia Positi tat ¢
osition statemen
Nurses’ Union (2011)

The Royal college of

Nursing (2002) Recommendation




B

o9
T

751 YWHE METtE HgE 2F At

=

ool

ofl=
ofitt QAR A&

=)

o] A=

o) HEXL

t

O=|—
O

CHet &7t OIFHAl= HAOA At

1l

~
(o

1804 S2IoH| 223)0IM 5

o 85

LHo

(012 Solhl HE Lol SToI=S ot

il

mujn

i

0.

ofn

TAE Felet =

Kl

Ql
=
a1 dEE 27t

sta|0ff Of2| ofm|
O|HAxEOZ I|EtH(feedback)

I Zt
za

g

=

A=
(0]
—

AR O

11
)

ofi

0] 2¢4 O]

=
=

AN
=

2

CHEE 4]. 0f

ol

2 o)A, X2| WHE(HS

iofl
ofn

= A7t

o

KAl

9

YOoZ2L K&

=/ o= 2ors0 JHEE oo,

SAAL,

t

o+
(i

ZERILE

=718 T= AR ot

[T} 2875 wAlo2 MAE 2

2 2y

=)

t

FIYE o17E T|EtoR 5

2 =20

xlze =

161



2 o1 7t

b

—

[s)

P

i
]

=, 00

]

Q0o

|
=

=
HIEECZ HME== 20|

SEIN

=

=

X
2 ool 2

L=

M=

[8)

WS | 2

of O el od il ( Y S o ( ) ==
T MR = o ol m o 3o
L < % NP ER
Y R ST W = K © o
— @.M K a — = RS __ W
TR AN - [ o " K o [
N 10 m_. ol 3 ;] ) o o
= My I “un_m ol o ol or o3 DI K4 oF __
p ~ il ~ - ﬂnw Jlo prik m__lnw = — . ~N
Ul |__W ol el o o_ﬁ < __“_/_.._ o_M 1 N OF
— | - O L. ] — — I =~ hd
woa oS Y il Sl T
Wﬂmﬂw_mﬁ:ﬁ% LHr Eﬁ&. __L/m_m%_um
ol — K9 l 2 ©° o
T » X5 Uy ST | s w LN
AN H wo i WU o w e = 4 __oo i oH
oH 8 ==
S o = o X 1] o| =£
ﬁﬂﬂxlzo__mn Wk o= 53 < ol W_.MM
= 110 ] _— T =
oD og B ™ oo R _ =
rl oK KB - il X K Y or.
<+ ™ = = F
T oo . S | = & K oo
7o 2 &K oF w5 i M= 1
o I = = o N — o] H — <0 1o
T ®0 o W o o n T = 5l s of
o o ) 70 = o |.|h S #r d
Wy z0 o mo UN F K 0 I KT H N
K om0 2R %0 0 I K o AR
~N I_MO il ol K — — = o IH_ K mH_
60 e 0 2o A < = " - - 70 — ==
L N - <0 R =0 KT ] E X R
ooy oz omr W T — T o = 5 S
16 i m_. o W0 Ol m_._._ oM Fo &l A
H = 3 x_ =W ol %0 o T ! g o N
- J o : = = oy T oT
0oy W E R g == ]I = 5 RIS
S o ok o0 5 K 9 ~ LIS ol =
TR o < oK@ WK X o 2 o o = i
o RO a ROT Kl oL lo &
KSR B — o o M ~0 X0 Mo
N = o M K 3 KO KR < T "oa
2T~ M| &%z ARER:
110 ™ o _L_.N_u __”__ —_ — HF.ﬂl e — .
o my Y R i O H = ~
o Moy = ogp o< Kl ol g % © o7 o H
m_z_._ © mw._u KO W_._u.u_ RlKHU 3 KD 82 H o o oK
K K B _ K o &r ol R
_é%:u@%&@%%ﬂ N WO g N) s 0
T oo om0 Kow o) KR m o O
s = W & @ & & S W = T Ko
= 3l ~ RO T & Kk KA KD <0

o ojA= A

|

=
—

o

S #

AM HE 2

=

=

E

ofRiLt.

9_|9_| 74

K|

=
[S)

Y Z=E FE O
1 e e S s

o [e] kel
% 9

S



15, YSIETIARISIITS) 5 QEstE|o] EHOIXN 22 AAGHY Y4 oA
KBS {0t AR 4 QES BIIC) 6t 0] IRXES Y & 22 MSIPt £

~
=] =
2 Q| TSRSt steX|(Kidney Research and Clinical Practice)d| G292 £118h 0 HO0|Ct.

120, X&H0 22, HEXE, PHIZ(mobile)0|Lt El(web) 52 &8¢t A ekt el MZN2
=0|10, M7|MOZ GuiX0l StE T HSHIAL Elit PHIANA 0] 7HsSt Y(application)g F7I2

e AYUN HEE 2AH= T=AH02ts =78 Solf AA0] E[4l, LAl S0 HEEXK M22
THE Y 4 UACOF it T2jt T=XFO| 2kt H Hlltfl= ALK LIRSSt HOi 2210] EXHoHH,
=Xl X HEE Tz Hatt U= Al B H=AE HE A7t S/ttt B2
A Yy A0 MEO| S/IM=Al (R T=XE HE0| 2A 2At A4 2100 D|Xl= 200
HolAME 2ol QU U= U=XFS| MEY Fovcet &2 19 A YoM HE H=E

c
otl, 0|2t A AL DIXl= YA =i, BHH 2t S& ZHEZo= Ads L.

7t O|MAQI ME 7= AUat QARE™X|MAIAEI(Clinical Decision Support System, CDSS)2Z,
Lt

—

rr

Ol SR} ZI2 THEOIN ZITIO|t XIZO} PIRAE QU MBS JhMGH| QIoH TOHE Q21| AAHS
UBITE. CDSS AIAZO| B0 20| 2FE FA L7 |ZAAHY HEY 1f 7HY FYHOZ HENS
SRAEH 4 QICE 081 ZIRXE UM B S5E 2778 BD2S0| HUSN X2 HENS
SOI5H 27| UGHAIS H7IHO HSIS DRG0} SIZICH MMM & ZIRXIHS MAR #ate T2t
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