
ʐʠʣʦ ɺ.ʖ.ʌɻɹʆʋ ɺʆ ʄɻʄʉʋ ʠʤ. ɸ.ʀ. ɽʚʜʦʢʠʤʦʚʘ ʄɿ ʈʌ

ʉʝʪʴ ʜʠʘʣʠʟʥʳʭ ʢʣʠʥʠʢ ɹ. ɹʨʘʫʥ ɸʚʠʪʫʤʚ ʈʌ

ɸʩʩʦʮʠʘʮʠʷ ɸʄʆʅɼ

60 ʣʝʪ ʵʚʦʣʶʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʜʠʘʣʠʟʘ ïʚʯʝʨʘ, 

ʩʝʛʦʜʥʷ, ʟʘʚʪʨʘ
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9 ʤʘʨʪʘ 2020 ʠʩʧʦʣʥʠʪʩʷ 60 ʣʝʪ ʩʦʙʳʪʠʶ, 

ʦʪʢʨʳʚʰʝʤʫ ʵʨʫ  ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʤʦʜʠʘʣʠʟʘ

9 ʤʘʨʪʘ 1960 ʛʦʜʘ ʜʦʢʪʦʨ ɼʵʚʠʜ ɼʠʣʣʘʨʜ, ʜʝʪʩʢʠʡ ʢʘʨʜʠʦʭʠʨʫʨʛ, ʠʤʧʣʘʥʪʠʨʦʚʘʣ ʧʝʨʚʳʡ ʰʫʥʪ ʠʟ 

ʪʝʬʣʦʥʘʚ ʧʨʝʜʧʣʝʯʴʝ Clyde Shields, ʪʦʢʘʨʷ ʟʘʚʦʜʘ Boeing, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʥʷʪ ʥʘ ʣʝʯʝʥʠʝ ʩ 

ʪʷʞʝʣʦʡ ʫʨʝʤʠʝʡ ʠʟ-ʟʘ ʭʨʦʥʠʯʝʩʢʦʡ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ
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1960 ɸʤʙʫʣʘʪʦʨʥʳʡ ɻɼ?  







ʇʝʨʚʳʡʧʘʮʠʝʥʪʜʦʤʘʰʥʝʤʜʠʘʣʠʟʝ



ǣǹȄǶȏǽ ǴȃȃǴȄǴȆ ǠǼȁǼ-1 Ǹǿȓ ǸȂȀǴȌȁǹǷȂ Ǘǘ 1964

±Milton-Roy Model A³First Machine Used for Nocturnal Home Hemo: 1964

This Model A machine was built from a prototype 

"Mini-1" machine designed by Albert "Les" Babb 

for his best friend's daughter, Caroline Helm. It 

was called the Mini-1 because Dr. Babb had built 

a much larger oneð"The Monster"ðfor the 

University of Washington before this smaller home 

version.

The Model A was built by the Milton Roy Company 

in St. Petersburg, Florida in 1964. It was designed 

to perform nocturnal home HD. The wooden 

veneer was used to give it a furniture look for 

home use. The Model A had automatic hot water 

(90ËC) disinfection, automatic alarms, solid-state 

(diode) logic, and acoustic tile inside to reduce 

noise.

7

http://www.homedialysis.org/images/dialysis-museum/1964-milton-roy-nocturnal-hemo.jpg
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ʏʝʤ ʥʘʩ ʥʝ ʫʩʪʨʘʠʚʘʣ ʩʪʘʥʜʘʨʪʥʳʡ 

ʛʝʤʦʜʠʘʣʠʟ ʣʦʫ-ʬʣʘʢʩ?

Åɺʳʩʦʢʘʷ, ʦʩʦʙʝʥʥʦ ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʘʷ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ 

ʩʤʝʨʪʥʦʩʪʴ

Åʆʪʜʘʣʝʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ïɺɻʇʊ, ʜʠʘʣʠʟʥʳʡ ʘʤʠʣʦʠʜʦʟ, 

ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʙʦʣʴʥʳʭ

Åʅʝʜʦʩʪʘʪʦʯʥʦʝ ʚʳʚʝʜʝʥʠʷ ʬʦʩʬʘʪʦʚ ʠ ʩʨʝʜʥʝʤʦʣʝʢʫʣʷʨʥʳʭ

ʪʦʢʩʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʪʦʢʩʠʥʦʚ 

ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʣʢʦʤ

Åʆʩʪʨʳʝ ʠ ʭʨʦʥʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʦʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ. ʍʨʦʥʠʯʝʩʢʦʝ 

ʚʦʩʧʘʣʝʥʠʝ ʠ ʩʠʥʜʨʦʤ ʙʝʣʢʦʚʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ

Åɺʳʩʦʢʘʷ ʯʘʩʪʦʪʘ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʠʥʪʨʘʜʠʘʣʠʟʥʳʭʩʠʤʧʪʦʤʦʚ, 

ʥʠʟʢʘʷ ʢʦʤʧʣʘʝʥʪʥʦʩʪʴ ʢ ʣʝʯʝʥʠʶ
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ʉʚʷʟʘʥʥʳʝ ʩ ʜʠʘʣʠʟʦʤ ʦʩʣʦʞʥʝʥʠʷ
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ɻʨʫʧʧʘ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʜʠʘʣʠʟʝ 

ʚ ʄʦʩʢʚʝ ʚ ʮʝʥʪʨʝ ɸʚʠʪʫʤʂʫʨʢʠʥʦ, > 34 ʣʝʪ ʥʘ ɻɼ

ɺɻʇʊ, ʜʠʘʣʠʟʥʳʡ ʘʤʠʣʦʠʜʦʟ
ɼʠʘʣʠʟʥʳʡ ʘʤʠʣʦʠʜʦʟ,

ʦʥʢʦʧʘʪʦʣʦʛʠʷ
ʇʨʦʙʣʝʤʳ ʜʦʩʪʫʧʘ



ʅʦʚʳʝ ʚʳʟʦʚʳ

ʂʦʤʦʨʙʠʜʥʦʩʪʴ

(ʤʫʣʴʪʠʤʦʨʙʠʜʥʦʩʪʴ) 

ʅʫʪʨʠʮʠʦʥʥʳʡ ʩʪʘʪʫʩ

ʇʦʞʠʣʳʝ

ʍʨʫʧʢʠʝ ʘʩʪʝʥʠʯʥʳʝ 

ʧʘʮʠʝʥʪʳ

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʚʳʭ

ʧʦʢʘʟʘʪʝʣʝʡ ʣʶʙʦʡ 

ʮʝʥʦʡ ʠ/ʠʣʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʧʝʨʝʥʦʩʠʤʦʩʪʴ 

ʧʨʦʮʝʜʫʨʳ?
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ʂʘʢ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ çʭʨʫʧʢʦʩʪʴè?

ʇ̫ ʪʴ ʢʦʤʧʦʥʝʥʪʦʚ:

Åʇʦʪʝʨʷ ʚʝʩʘ

Åʏʫʚʩʪʚʦ ʠʟʥʝʤʦʞʝʥʠʷ

Åʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

Åʉʢʦʨʦʩʪʠ ʧʦʭʦʜʢʠ 

Åʀʟʤʝʨʝʥʠʝ ʩʠʣʳ ʟʘʭʚʘʪʘ ʢʠʩʪʠ

Kirsten L Johansen, MD, Cynthia Delgado, MD, George A 

Kaysen, MD, PhD, Glenn M Chertow, MD, MPH, Janet 

Chiang, MD, PhD, Lorien S Dalrymple, MD, Mark R 

Segal, PhD, Barbara A Grimes, PhD, Frailty Among 

Patients Receiving Hemodialysis: Evolution of 

Components and Associations With Mortality, The 

Journals of Gerontology: Series A, Volume 74, Issue 3, 

March 2019, Pages 380ï386, 

https://doi.org/10.1093/gerona/gly206
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ɺʦʟʨʘʩʪ ʠ ʤʫʣʴʪʠʤʦʨʙʠʜʥʦʩʪʴïʥʦʚʳʝ ʚʳʟʦʚʳ
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In red: DOPPS values 2011

In blue: EDTA values

63,961,7 66,659,4 64,062,0

59,3

67,265,262,6

ʈʘʚʥʳʡ ʜʦʩʪʫʧ

ʃʝʯʝʥʠʝ ʧʦʞʠʣʳʭ ʠ 

ʦʩʣʘʙʣʝʥʥʳʭ ʧʘʮʠʝʥʪʦʚ
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ʕʚʦʣʶʮʠʷ ʛʝʤʦʜʠʘʣʠʟʥʦʡʪʝʨʘʧʠʠ

ʉʪʘʥʜʘʨʪʥʳʡ ʣʦʫ-ʬʣʘʢʩ

ʍʘʡ-ʬʣʘʢʩ

ɼʣʠʪʝʣʴʥʳʡ  

ɻɼʌ

ɼʦʤʘʰʥʠʡ

ʈʘʩʰʠʨʝʥʥʳʡ (HDx)?

ɻʝʤʦʜʠʘʣʠʟ ʚ ʮʝʥʪʨʝ

ʅʦʩʠʤʘʷ ʧʦʯʢʘ

ʀʤʧʣʘʥʪʠʨʫʝʤʘʷ ʧʦʯʢʘ 

ɻʝʤʦʜʠʘʣʠʟ ʢʘʢ ʩʘʤʦʧʦʤʦʱʴ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʥʪʨʘʭ



˾͔͔͔͙͔͊ͫͨͪ͒ͤ͡ ͨ͊ͼ͙͔͍ͤͭͦ 
͍ ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍͙͒͊ ˭˽́, 
͒ͦ͡Ύ ͒ͦͣ͊΄͔͎ͤͦ ͎͔͙͙ͣͦ͒͊͊͘͡ 
2016:
ˤ ˾̅ Ґ л

2018 Annual Data Report  
Volume 2 ESRD, Chapter 11

Data source: Special analyses, USRDS ESRD Database. 

Data presented only for countries from which relevant 

information was available. Denominator is calculated as the 

sum of patients receiving HD, PD, Home HD, or treated with 

a functioning transplant; does not include patients with 

other/unknown modality. Data for Belarus from 43 of 51 RRT 

centers. Data for Canada exclude Quebec. Data for France 

exclude Martinique. Data for Indonesia represent the West 

Java region. Data for Italy representative of 35% (7 out of 19 

regions) of ESRD patient population. Data from Latvia 

representative of 80% of ESRD patient population. Prevalent 

functioning graft data for Slovakia only available for 

prevalent transplant patients. United Kingdom^: England, 

Wales, Northern Ireland (Scotland data reported separately).

Abbreviations: CAPD, continuous ambulatory peritoneal 

dialysis; APD, automated peritoneal dialysis; IPD, 

intermittent peritoneal dialysis; ESRD, end-stage renal 

disease; HD, hemodialysis; PD, peritoneal dialysis; sp., 

speaking. NOTE: Data collection methods vary across 

countries, suggesting caution in making direct comparisons.



ɼʦʤʘʰʥʠʡ ʜʠʘʣʠʟ ʚ ɸʚʩʪʨʘʣʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ - 2016



ɹʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʢ ʜʦʤʘʰʥʝʤʫ ʜʠʘʣʠʟʫ 



P. Kerr 2018

?

ɼʦʤʘʰʥʠʡ ʜʠʘʣʠʟ
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ʕʚʦʣʶʮʠʷ ʛʝʤʦʜʠʘʣʠʟʥʦʡʪʝʨʘʧʠʠ

ʉʪʘʥʜʘʨʪʥʳʡ ʣʦʫ-ʬʣʘʢʩ

ʍʘʡ-ʬʣʘʢʩ

ɼʣʠʪʝʣʴʥʳʡ  

ɻɼʌ

ɼʦʤʘʰʥʠʡ

ʈʘʩʰʠʨʝʥʥʳʡ (HDx)

ɻʝʤʦʜʠʘʣʠʟ ʚ ʮʝʥʪʨʝ

ʅʦʩʠʤʘʷ ʧʦʯʢʘ

ʀʤʧʣʘʥʪʠʨʫʝʤʘʷ ʧʦʯʢʘ 
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ʊʝʤʳ ʩʦʛʣʘʩʠʪʝʣʴʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ KDIGO-18

Group 1: ɺʳʙʦʨ ʥʘʯʘʣʴʥʦʡ ʤʦʜʘʣʴʥʦʩʪʠ ʜʠʘʣʠʟʘ

Group 2: ɺʳʙʦʨ ʚʨʝʤʝʥʠ ʩʪʘʨʪʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʩʪʘʨʪʫ

Group 3: ʇʦʜʛʦʪʦʚʢʘ ʜʠʘʣʠʟʥʦʛʦ ʜʦʩʪʫʧʘ

Group 4: ʆʧʪʠʤʘʣʴʥʘʷ ʘʜʝʢʚʘʪʥʦʩʪʴ ʜʠʘʣʠʟʘ ʠ 

ʢʦʥʪʨʦʣʴ ʩʠʤʧʪʦʤʦʚ

http://kdigo.org/wp-content/uploads/2017/02/KDIGO-Dialysis-Initiation-Scope-of-Work_Public-

Review.pdf



ʆʮʝʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʜʠʘʣʠʟʘ
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ʂʘʢ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ 

ʜʠʘʣʠʟʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ?

ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ

ÁURR ïɼʦʣʷ ʩʥʠʞʝʥʠʷ ʤʦʯʝʚʠʥʳ

Á spKt/V ïʦʜʥʦʧʫʣʦʚʳʡʠ

Á eKt/V ïɻ ʢʚʠʣʠʙʨʠʨʦʚʘʥʥʳʡʬʨʘʢʮʠʦʥʥʳʡ ʢʣʠʨʝʥʩ Ur

Á stKt/V ïʩʪʘʥʜʘʨʪʥʳʡ Kt/V (ʥʝ ʟʘʚʠʩʷʱʠʡ ʦʪ ʢʨʘʪʥʦʩʪʠ ɻɼ 

ʚ ʥʝʜʝʣʶ)

- on-line

Áʧʦ ʜʠʘʣʠʟʘʥʩʫʥʘʪʨʠʷ (ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʠ)

Áʧʦ ʢʣʠʨʝʥʩʫ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ (ʩʧʝʢʨʪʦʤʝʪʨʠʯʝʩʢʠ)

ɿʝʤʯʝʥʢʦʚ ɻ.ɸ. ʠ ʩʦʘʚʪ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʠ online ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ KT/V: ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʥʘʜʝʞʥʦʩʪʴ.

ʅʝʬʨʦʣʦʛʠʷ ʠ ʜʠʘʣʠʟ. 2015; 17(2):173-184.
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eKt/V



27 27

The few remaining molecules ...

... hardly absorb any UV light

Easy to understand display of actual 

dialysis efficiency

* (sample treatment curve)

Treatment end*

ʋʌ - ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʜʠʘʣʠʟʘʪʘ -

ʩʠʩʪʝʤʘ Adimea



ɼʦʩʪʦʚʝʨʥʳʡ  online Kt/v
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ʆʥʣʘʡʥ Kt/V ïʤʝʥʴʰʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ



ʇʨʝʠʤʫʱʝʩʪʚʘ ʦʮʝʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʜʠʘʣʠʟʘ ʦʥ-ʣʘʡʥ

Åʅʝʪ ʦʰʠʙʦʢ ʚʦ ʚʟʷʪʠʠ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʧʦʩʣʝ 

ʜʠʘʣʠʟʘ

Åɺʦʟʤʦʞʥʦ ʧʦʩʪ-ʜʠʘʣʠʟʥʳʝʘʥʘʣʠʟʳ ʥʝ ʥʫʞʥʳ?

Åʅʠʞʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ

Åʈʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʨʝʮʠʨʢʫʣʷʮʠʠ ʜʦʩʪʫʧʘ

Åʅʝʪ ʟʘʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ çʚ ʜʝʥʴ ʚʟʷʪʠʷ 

ʘʥʘʣʠʟʦʚè

Åɺʠʜʥʳ ʧʨʦʧʫʩʢʠ ʜʠʘʣʠʟʦʚ 

Åɺʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ  

ʜʠʘʣʠʟʥʫʶʧʨʦʛʨʘʤʤʫ
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ʕʚʦʣʶʮʠʷ ʛʝʤʦʜʠʘʣʠʟʥʦʡʪʝʨʘʧʠʠ

ʉʪʘʥʜʘʨʪʥʳʡ ʣʦʫ-ʬʣʘʢʩ

ʍʘʡ-ʬʣʘʢʩ

ɼʣʠʪʝʣʴʥʳʡ  

ɻɼʌ

ɼʦʤʘʰʥʠʡ

ʈʘʩʰʠʨʝʥʥʳʡ (HDx)

ɻʝʤʦʜʠʘʣʠʟ ʚ ʮʝʥʪʨʝ

ʅʦʩʠʤʘʷ ʧʦʯʢʘ

ʀʤʧʣʘʥʪʠʨʫʝʤʘʷ ʧʦʯʢʘ 



ʅʝʩʪʘʙʠʣʴʥʘʷ ʛʝʤʦʜʠʥʘʤʠʢʘ

ʀʥʪʨʘʜʠʘʣʠʟʥʘʷʛʠʧʦʪʝʥʟʠʷ

ʊʝʤʧʳ ʋʌ

ɺʨʝʤʷ ʧʨʦʮʝʜʫʨʳ

ʆʧʮʠʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʜʠʘʣʠʟʥʳʭ ʘʧʧʘʨʘʪʦʚ
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ɹʠʦʠʤʧʝʜʘʥʩïʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʚʝʢʪʦʨʥʳʡ ʘʥʘʣʠʟ

ɺʠʰʥʝʚʩʢʠʡ ʂ.ɸ. ʠ ʩʦʘʚʪ. ʂʦʨʨʝʢʮʠʷ çʩʫʭʦʛʦ ʚʝʩʘè ʫ 

ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʶʱʠʭ ʣʝʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʤ 

ʛʝʤʦʜʠʘʣʠʟʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʝʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʙʠʦʠʤʧʝʜʘʥʩʘ. ʅʝʬʨʦʣʦʛʠʷ. 2014; 18(2): 61-71
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