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여행 투석의 시간들

大韓民国の旅行透析の時間
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여행 투석의 시작 – JSDT 2016 OSAKA (2016년 6월)
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SUGINOKI CLINIC의 부산 방문 (2016년 7월)
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우호 협정 체결 (2017년 6월)
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2019년 6월까지의 성과

BAYADA Home H
ea

lth
 Care



그리고 WTDM의 탄생…
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울산의대 울산대학교병원

신장내과 유경돈

대한신장학회 재난대응위원회 간사, 홍보위원회 위원

노인신장학연구회 연구이사, 재택투석연구회 수련교육이사

Home Hemodialysis : clinical benefits, 
risks and target populations 

2020-10-06 재택투석연구회, 바야다코리아 사무실 18:30
Home HD의 전세계적인 현황 및 Home HD 치료 성적의 non-inferiority or superiority에 대한 evidence
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DOPPS 1 DOPPS 3 

2003 JASN 2012 CJASN

유럽, 일본에비해높은북미환자들의사망율

The DOPPS is a prospective cohort study of hemodialysis practices based on the collection of observational longitudinal data for a random sample of 
patients from dialysis facilities in a representative and random sample of units in fourteen countries.
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UFR Thresholds in Maintenance HD: NKF-KDOQI Controversies Report, 2016 AJKD

미국혈액투석환자들의짧은투석시간

✓ 미국투석환자는 투석시간이 매우 짧고, 실제로 최근까지도 30%의 환자들이 3시간
이하로 투석을 받고 있었음 → KDOQI Kt/V를 유지하기 위해서 필연적으로 BFR증
가, UFR증가로 이어지게 됨

✓ IHD in the United States is very effective. Mean single-pool Kt/V is 1.6, and 97% 
of treatments deliver single-pool Kt/V ≥1.2 → contemporary IHD is equivalent 
to the high-dose, high-flux arm of the HEMO trial 

A Systematic Approach To Promoting Home Hemodialysis during End Stage Kidney Disease, Kidney360 2020
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Foley et al – NEJM 2011

N=32,065, US, 3/wk

혈액투석을 쉬는 날 ( 주말에 ) 높은 사망사건이 발생한다

HHD환자와 PD환자에서는 이러한 현상이 관찰되지 않았다

N=14,636 / IC-HD 3/wk 9,503 / >3/wk 251 

/HHD 573 / PD 4,298, ANZDATA

Daily variation in the pattern of cardiac 

death was observed in HD pts with 

3/week, But not in PD, HHD and HD pts

with more than 3/week
AJKD 2013 
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History of HHD
• 1961: first clinic (Seattle) 

• 1962-1971: “Life and Death” committees 

• 1964: first home hemo

• 1970: 90% WA patients on home hemo

• 1973: Medicare covers ESRD on ICHD

• 1973-1980: home hemo declined from 40% to 4.6%

• Recently risen in US

– 1481 at the end of 2004 → 4836 at the end of 2009

– Periodicity of daily home hemodialysis(DHHD) may be 

efficacious

– Increased attention to hygiene techniques for vascular 

access and equipment maintenance

– modern renaissance began in 2005, when equipment 

that was designed for easy installation and use in the 

home was cleared by the FDA

Drake-Willock machine
with Kiil dialyzer early 1960s

Blagg, CR. The history of home hemodialysis: A view from Seattle. Home Hemodial Int. 1:1-7, 1997

The Rise, Fall, and Resurgence of Home Hemodialysis, Seminars in Dialysis—Vol 30, No 2, 2017
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AIM, 1966
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The prevalence of HHD in 7 OECD countries
from 1966 to 2006

International Variations and Trends in Home Hemodialysis

Advances in Chronic Kidney Disease Volume 16, Issue 3 2009 205 - 214

• In 1973, ~33% of all US HD pts were on HHD

• In 1980, ~45% (Australia) and >50% (New  Zealand) were on HHD

• Through to 2000, HHD all but disappeared
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REASONS FOR THE DECLINE IN HHD

1) Increasing older or seriously ill, diabetes or severe CVD pts

2) Rapid increase of OPD dialysis units for-profit  

3) Concern that patients should not dialyze without direct supervision 

by staff 

4) Lack of knowledge of the advantages of the HHD modalities 

5) Lack of patient and family motivation, patient fears of technical 

aspects of hemodialysis, risk of social isolation, and fear of dealing with 

their blood access and equipment

6) Lack of interest and experience with HHD among practicing 

nephrologists

7) The small number of experienced dialysis programs available to 

train patients in HHD

Intensive home haemodialysis: benefits and barriers, Tennankore et al: Nature Neph Reviews  2012
Seminars in Dialysis—Vol 30, No 2 (March–April) 2017
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Contrib Nephrol. Basel, Karger, 2012, vol 177, pp 106–116
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International variations in percentage of prevalent dialysis patients, by type, in 2013 from the USRDS

The Rise, Fall, and Resurgence of Home Hemodialysis, Seminars in Dialysis—Vol 30, No 2 (March–April) 2017

(+correlation): prevalence of PD population/

percent of patients who were employed full

or time/ younger patient population, the

number of years the facility had been

certified by Medicare
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✓ From 2009 to 2019, the percentage of 
incident dialysis patients performing home 
dialysis increased from 6.8% to 12.6%

✓ From 2009 to 2019, the percentage of 
patients performing home dialysis at 1 year 
after dialysis initiation increased from 10.5% 
to 18.2% 

✓ From 2009 to 2019, the percentage of 
prevalent patients performing home dialysis 
increased from 8.9% to 13.1%. Those 13.1% 
of patients in 2019 included 1.9% who 
performed home hemodialysis and 11.2% 
who performed peritoneal dialysis.

✓ In 2019, 45% of Medicare-certified dialysis 
facilities were not certified to offer either 
home dialysis modality; 8% were certified 
to offer at least 1 home dialysis modality 
but had no active patients; and 47% were 
certified to offer at least 1 home dialysis 
modality and had active patients

2021 Annual Report
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For home hemodialysis in 2019, 39.1% of patients were prescribed at least 3.5 treatment 
sessions per week (i.e., every-other-day dialysis) and fewer than 5.0 sessions per week. 
Another 38.0% of patients were prescribed at least 5.0 and fewer than 6.0 sessions per 
week (Figure 2.8a).

Medicare covered 3.8 home hemodialysis treatment sessions per week in 2019 (Figure 2.8d).
→ “Regardless of the prescribed frequency of home hemodialysis, Medicare reimburses 
providers for additional sessions only if medical justification is provided.“

Among patients who initiated home hemodialysis in 2017-2018, the 2-year cumulative 
incidence of conversion from home dialysis to in-facility hemodialysis was 25%. The 
corresponding incidence with peritoneal dialysis was 24% (Figure 2.11).

Among patients who initiated home hemodialysis in 2017-2018, the 2-year cumulative 
incidence of kidney transplantation was 10%. The corresponding incidence with peritoneal 
dialysis was 11% (Figure 2.14).

In 2019, the prevalence of kidney transplant waitlisting was 28% with home hemodialysis 
and 30% with peritoneal dialysis (Figure 2.15).

2021 Annual Report
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• A matched-cohort design to assess relative 

mortality

– SDHHD and thrice-weekly in-center 

hemodialysis patients between 2005 and 2008. 

• The US Renal Data System database

– 1873 vs. 9365 (1:5)

NxStage

System One

Weinhandl et al, J Am Soc Nephrol 23: 895–904, 2012
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NxStage System One Setup Overview

NxStage Medical   https://www.youtube.com/watch?v=rOzCKz4oy80

BAYADA Home H
ea

lth
 Care



Home Hemodialysis Machines
◼ AK 95S or 

◼ AK 200ULTRA S    

CHD/NHHD/SDHD 모두가능

P.R/O 필요 ,  한국시장사용경험(+)

◼ NxStage Therapy  

System (NxStage )

SDHD 작고이동이가능

Water Tx불필요 ( P.R/O 불필요 )

카트리지타입으로장착쉽고사용편
리. 미국/영국 사용량증가

◼ 2008K @Home

(Fresenius)

CHD/NHHD/SDHD 모두가능

P.R/O 필요

◼Allient system 

(Renal Solution, Inc )

CHD/SDHD

P.R/O 불필요. 환자에게제거된성분
을다시특수한카트리지를 통해유해
물질제거후재사용

◼Quanta, Physidia, Inc All are single-pass, normal DFR 

machines (unlike NxStage which 

utilizes low dialysate flow rates)
Home Hemodialysis: What Is Old Is New Again, 2017 Sem
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Marshall et al. Home hemodialysis and mortality risk in Australian and New Zealand populations.
Am J Kidney Dis. 2011;58(5):782-793.

Australian and New Zealand Outcomes
Effect of modality on mortality
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Am J Kidney Dis. 2016;67(1):98-110

NxStage
System 
One
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Canada, NDT, 2019
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Canada, NDT, 2019

1년까지는 HHD의 TF가
많은 경향이나 그 이후로는
유의하게 HHD에서 TF가

더 적다
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Canada, NDT, 2019

HHD의 TF는 Social + Insufficient resource 가 50%를 차지했다
Social resources : quality of pre-dialysis education, training approach, training duration, 
frequency of follow-up care, nurse-to-patient ratios and availability of psychosocial 
support in case of patient or caregiver burnout
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 AKA “Constant-site cannulation”

Described in 1977 (Hospital for Miners,  Poland)

Cannulation:

◼ Same spot

◼ Same angle

◼ Same depth

◼ EVERY TIME

Scar tissue tunnel tract  develops

Buttonhole Technique

BAYADA Home H
ea

lth
 Care



Well established buttonholes

in right basilic vein

Arterial
Venous

Buttonholes needles during dialysis
artery와 venous line 모두 anterograde approach

Venous buttonhole as a dimple
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Adverse Events
studies population Variables Risk

FHN1 trial group
(2010, 2013)

RCT, 245 pts First vascular event(repair, loss or 
access-related hospitalization)

HR 1.90(1.11-3.25), 
P=0.017

FHN2 trial group 
(2011, 2013)

RCT, 87 pts First vascular event(repair, loss or 
access-related hospitalization)

HR 1.81(0.94-3.48), 
P=0.076

Jun et al.(2013) Retrospective
observational 
study, 286 pts

Survival free of vascular access-
related events(infections and 
interventions) Vascular access-
related events

KM curve: shorter survival 
for intensive group,
P<0.001
HR 2.85 per dialysis 
session(1.14-7.15), P=0.04

Button hole infection
Studies Population Variavles Risk

Van Eps et al.(2010) Retrospective
observational 
study, 235 patients

Septic dialysis-related events : 
BH in NHD compared with CHD

IRR 3.0(1.04-8.66), p = 
0.04

Nesrallah et 
al.(2010)

Retrospective
observational pre-
post study

Rates of S. aureus bacteremia:
Pre/post topical mupirocin , 
Post-mupirocin compared with 
CHD patients

OR 6.4(1.3-32.3), P=0.02

Christoper Chan. ASN Maintainence dialysis, 2016, Early education session
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https://mbn.co.kr/news/society/4876727
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