
ǐǴǲǹ Ǯ ǭǦǽǫǲ ǳǹǬǳȁ ǨȁǷǴǰǴǵǶǴǳǮǼǦǫǲȁǫ 

ǲǫǲǧǶǦǳȁ?

ȩɋɖɆɗɎɒɝəɐ ȶ.ȵ.
ȷȵɇȩȧȹȭçȩɔɖɔɊɗɐɆɥ ȲɆɖɎɎɓɗɐɆɥ ɇɔɑɢɓɎɜɆè,
ɐɆɚɋɊɖɆ ɈɓəɘɖɋɓɓɎɛ ɇɔɑɋɍɓɋɏ Ɏ ɓɋɚɖɔɑɔɉɎɎ 
ȷȭȩȲȹ

ȵɖɎ ɕɔɊɊɋɖɌɐɋ ɐɔɒɕɆɓɎɎ çȧɆɐɗɘɋɖè



ǕǶǴǧǱǫǲǦ ǴǸǪǦǱǫǳǳȁǻ ǶǫǭǹǱȂǸǦǸǴǨ ǪǮǦǱǮǭǳǴǯ 

ǸǫǶǦǵǮǮ

ÅȷɋɖɊɋɝɓɔ-ɗɔɗəɊɎɗɘɆɥ ɗɒɋɖɘɓɔɗɘɢ Ɉ 20-30 ɖɆɍ Ɉɡɞɋ ɝɋɒ Ɉ ɔɇɟɋɏ 
ɕɔɕəɑɥɜɎɎ (Ɉ ɉɖəɕɕɋ ɒɔɑɔɌɋ 35 ɑɋɘ  -ɇɔɑɋɋ 100 ɖɆɍ)

ÅȴɘɓɔɗɎɘɋɑɢɓɔ ɓɎɍɐɎɏ əɖɔɈɋɓɢ ɔɇɟɋɏ ɈɡɌɎɈɆɋɒɔɗɘɎ, ɗɔɕɔɗɘɆɈɎɒɡɏ 
ɗɔ ɗɖɋɊɓɎɒɎ ɍɓɆɝɋɓɎɥɒɎ ɕɖɎ ɔɓɐɔɍɆɇɔɑɋɈɆɓɎɥɛ

ÅȴɘɊɆɑɋɓɓɡɋ ɔɗɑɔɌɓɋɓɎɥ ɊɎɆɑɎɍɓɔɏ ɘɋɖɆɕɎɎ 
(ɊɎɆɑɎɍɓɡɏ ɆɒɎɑɔɎɊɔɍ, ɆɈɘɔɓɔɒɓɆɥ ɓɋɏɖɔɕɆɘɎɥ, ɒɎɓɋɖɆɑɢɓɡɋ Ɏ 
ɐɔɗɘɓɡɋ ɓɆɖəɞɋɓɎɥé)

Nordio M et al. Survival in patients treated by long-term dialysis compared with the 
general population. Am J Kidney Dis. 2012 Jun;59(6):819-28

Foley RN et al. J Am Soc Nephrol. Epidemiology of cardiovascular disease in chronic renal 

disease. 1998 Dec;9(12 Suppl):S16-23. Review



ǙǶǫǲǮǽǫǷǰǮǫ ǸǴǰǷǮǳȁ - 2019

http://www.uremic -toxins.org



ǗǶǫǪǳǫ- Ǯ ǨȁǷǴǰǴǲǴǱǫǰǹǱȅǶǳȁǫ ǹǶǫǲǮǽǫǷǰǮǫ ǸǴǰǷǮǳȁ
ɒɔɑɋɐəɑɆ ȲȨ, ɐȪɆɇɎɔɑɔɉɎɝɋɗɐɆɥ ɖɔɑɢ Ɉ ɓɔɖɒɋɐɖɆɘɓɔɗɘɢ 

ɕɔɈɡɞɋɓɎɥ

ɜɎɘɔɐɎɓɡ

ɎɓɘɋɖɑɋɏɐɎɓɡ IL -18, IL -6, IL -1ȁ, 

Ⱥȳȴ-Ŭ

18-28 ɕɖɔɈɔɗɕɆɑɎɘɋɑɢɓɆɥ 2-5

Ɏɒɒəɓɓɔ-ɔɕɔɗɖɋɊɔɈɆɓɓɡɋ ɇɋɑɐɎ

ɖɆɗɘɈɔɖɎɒɡɏ ɖɋɜɋɕɘɔɖ Ⱥȳȴ -1 Ɏ 

-2

17-30 ɔɉɖɆɓɎɝɎɈɆɋɘ ɆɐɘɎɈɓɔɗɘɢ Ⱥȳȴ-Ŭ 3-10

ɕɋɓɘɖɆɐɗɎɓ-3 40 ɆɐɘɎɈɆɜɎɥ ɐɔɒɕɑɋɒɋɓɘɆ, ɆɐɘɎɈɓɔɗɘɢ ɒɆɐɖɔɚɆɉɔɈ2-7

YKL-40 (CHI3L1) 40 ɑɔɐɆɑɢɓɡɏ ɈɔɗɕɆɑɎɘɋɑɢɓɡɏ ɔɘɈɋɘ2-5

ȁ-ɗɑɋɊɔɈɔɏ ɕɖɔɘɋɎɓ 26 ɆɐɘɎɈɎɖəɋɘ ɕɖɔɗɘɆɓɔɎɊɡ > 35

ɚɆɐɘɔɖ ɐɔɒɕɑɋɒɋɓɘɆ D 24 ɆɑɢɘɋɖɓɆɘɎɈɓɡɏ ɕəɘɢ 4-17

ɆɊɎɕɔɐɎɓɡ

ɆɊɎɕɔɓɋɐɘɎɓ 30 ɖɋɉəɑɥɜɎɥ ɉɑɤɐɔɍɡ Ɏ ɔɐɎɗɑɋɓɎɥ ɌɎɖɓɡɛ ɐɎɗɑɔɘ2-3

ɈɎɗɚɆɘɎɓ (NAMPT) 52 ɆɓɉɎɔɉɋɓɋɍ Ɏ ɕɖɔɑɎɚɋɖɆɜɎɥ ɣɓɊɔɘɋɑɎɥ3-6

ɑɋɕɘɎɓ 16 ɖɋɉəɑɥɜɎɥ ɆɕɕɋɘɎɘɆ Ɏ ɍɆɕɆɗɔɈ ɣɓɋɖɉɎɎ3-4

ɚɆɐɘɔɖɡ ɖɔɗɘɆ

ɗɔɗəɊɎɗɘɡɏ ɣɓɊɔɘɋɑɎɆɑɢɓɡɏ 

ɚɆɐɘɔɖ ɖɔɗɘɆ (VEGF)

34 ɕɖɔɑɎɚɋɖɆɜɎɥ ɣɓɊɔɘɋɑɎɥ, ɒɎɉɖɆɜɎɥ Ɏ 

ɊɎɚɚɋɖɋɓɜɎɆɜɎɥ

2

FGF-2 18 ɆɓɉɎɔɉɋɓɋɍ 5-20

FGF-23 32 ɔɇɒɋɓ ɚɔɗɚɆɘɔɈ > 200

ɉɔɖɒɔɓɡ Ɏ ɊɖəɉɎɋ

ɕɖɔɑɆɐɘɎɓ 23 ɖɆɍɓɔɔɇɖɆɍɓɆɥ 2-4

ɐɔɓɋɝɓɡɋ ɕɖɔɊəɐɘɡ 

ɉɑɎɐɎɖɔɈɆɓɎɥ

< 1-70 ɓɋɎɍɈɋɗɘɓɆ 2-20



ǗǶǫǪǳǫǲǴǱǫǰǹǱȅǶǳȁǫǸǴǰǷǮǳȁ Ǯ ǵǶǴǩǶǫǷǷǮǶǴǨǦǳǮǫ 

ǦǸǫǶǴǷǰǱǫǶǴǭǦ

Adopted from M.J. Wolley and C.A. Hutchison



ǊǶǹǩǮǫ ǮǭǨǫǷǸǳȁǫ ȃǺǺǫǰǸȁ ǷǶǫǪǳǫǲǴǱǫǰǹǱȅǶǳȁǻ 

ǸǴǰǷǮǳǴǨ

ÅȶɋɒɔɊɋɑɎɖɔɈɆɓɎɋɒɎɔɐɆɖɊɆ Ɏ ɒɡɞɋɝɓɔɏ ɔɔɇɑɔɝɐɎ ɗɘɋɓɐɎ ɆɖɘɋɖɎɏ 
(FGF-2, FGF-23, ɒɋɊɎɆɘɔɖɡ ɈɔɗɕɆɑɋɓɎɥ)

ÅȪɎɗɚəɓɐɜɎɥ ɑɎɒɚɔɜɎɘɔɈ, ɎɒɒəɓɔɊɋɚɎɜɎɘ (ɗɔɔɘɓɔɞɋɓɎɋ ɑɋɉɐɎɛ ɜɋɕɋɏ 
Ig Ɏ ɒɋɊɎɆɘɔɖɔɈ ɈɔɗɕɆɑɋɓɎɥ)

ÅȳɆɖəɞɋɓɎɋ ɗɔɗɘɔɥɓɎɥ ɕɎɘɆɓɎɥ (ɑɋɕɘɎɓ, ɆɊɎɕɔɓɋɐɘɎɓ, 
ɕɖɔɈɔɗɕɆɑɎɘɋɑɢɓɡɋɜɎɘɔɐɎɓɡ)

ÅȲȮȦ ïɗɎɓɊɖɔɒ?



Ɲ2-ǲǮǰǶǴǩǱǴǴǧǹǱǮǳ

Å(11,8 ɐȪɆ) ïɔɗɓɔɈɓɔɏ ɆɓɘɎɉɋɓ ɉɎɗɘɔɗɔɈɒɋɗɘɎɒɔɗɘɎ, Ɉ ɇɔɑɢɞɔɒ ɐɔɑɎɝɋɗɘɈɋ ɕɖɋɊɗɘɆɈɑɋɓ Ɉ 
ɑɎɒɚɔɜɎɘɆɛ, ɐɔɘɔɖɡɒɎ Ɉ ɔɗɓɔɈɓɔɒ ɕɖɔɊəɜɎɖəɋɘɗɥ

Åȹ ɊɎɆɑɎɍɓɡɛ ɕɆɜɎɋɓɘɔɈ ɐɔɓɜɋɓɘɖɆɜɎɥ ɕɔɈɡɞɋɓɆ Ɉ 10-25 ɖɆɍ, ɝɘɔ Ɉ əɗɑɔɈɎɥɛ ɐɔɓɘɆɐɘɆ ɗ 
ɐɔɑɑɆɉɋɓɔɒ ɓɆ ɚɔɓɋ ɔɐɗɎɊɆɘɎɈɓɔɉɔ ɗɘɖɋɗɗɆ Ɏ ɛɖɔɓɎɝɋɗɐɔɉɔ ɈɔɗɕɆɑɋɓɎɥ ɕɖɎɈɔɊɎɘ ɐ 
ɕɔɑɎɒɋɖɎɍɆɜɎɎ Ɏ ɔɇɖɆɍɔɈɆɓɎɤ ɆɒɎɑɔɎɊɓɡɛ Ɉɔɑɔɐɔɓ 

ſȰɑɎɓɎɝɋɗɐɎɋ ɕɖɔɥɈɑɋɓɎɥ ɊɎɆɑɎɍɓɔɉɔ AH-ɆɒɎɑɔɎɊɔɍɆ: ɗɎɓɊɖɔɒ ɐɆɖɕɆɑɢɓɔɉɔ 
ɐɆɓɆɑɆ, ɆɒɎɑɔɎɊɓɆɥ ɆɖɘɖɔɕɆɘɎɥ, ɐɔɗɘɓɡɋ ɐɎɗɘɡ

Sh.-Y. Tayet al. JBRïBTR, 2013, 96: 315

ȷɈɥɍɆɓ ɗ ɘɈɋɖɊɡɒɎ ɎɗɛɔɊɆɒɎ  ɗ 
ɑəɝɞɎɒɎ ɖɋɍəɑɢɘɆɘɆɒɎ ɕɖɎ 
ɍɓɆɝɋɓɎɥɛ < 27,5 ɒɉ/ɑ Ɉ HEMO -
study Ɏ < 32,2 ɒɉ/ɑ Ɉ ɥɕɔɓɗɐɔɒ 
ɐɔɉɔɖɘɓɔɒ ɎɗɗɑɋɊɔɈɆɓɎɎ  (ɒɆɖɐɋɖ 
əɊɆɑɋɓɎɥ ɗɖɋɊɓɋɒɔɑɋɐəɑɥɖɓɡɛ 
ɘɔɐɗɎɓɔɈ)



ǓǦǵǶǦǨǱǫǳǮȅ ǧǴǱǫǫ ǦǰǸǮǨǳǴǩǴ ǷǳǮǬǫǳǮȅ 

ǰǴǳǼǫǳǸǶǦǼǮǮ ǹǶǫǲǮǽǫǷǰǮǻ ǸǴǰǷǮǳǴǨ

ÅȨɡɗɔɐɔɕɔɘɔɝɓɡɏɊɎɆɑɎɍ 
ɗ ɈɡɗɔɐɔɕɖɔɓɎɜɆɋɒɆɒɎ
ɒɋɒɇɖɆɓɆɒɎ

ÅȩɋɒɔɊɎɆɚɎɑɢɘɖɆɜɎɥ

ÅȦɊɗɔɖɇɎɖəɤɟɎɋ 
ɒɋɒɇɖɆɓɡ

ÅȮɓɘɋɓɗɎɚɎɐɆɜɎɥ 
ɊɎɆɑɎɍɆ

ſȽɆɗɘɡɏ

ſȪɑɎɘɋɑɢɓɡɏ

ɃɐɗɘɖɆɐɔɖɕɔɖɆɑɢɓɔɋ 
ɈɡɈɋɊɋɓɎɋ

ÅȵɖɋɇɎɔɘɎɐɎ(ɖɋɍɎɗɘɋɓɘɓɡɏ 
ɐɖɆɛɒɆɑ) ïɗɈ. ɎɓɊɔɐɗɎɑ 
ɗəɑɢɚɆɘ

ÅȵɖɔɇɎɔɘɎɐɎ (ɑɎɓɋɐɗ, 
ɇɎɚɎɊɔɇɆɐɘɋɖɎɓ) ï
ɎɓɊɔɐɗɎɑ ɗəɑɢɚɆɘ, 
ɉɔɒɔɜɎɗɘɋɎɓ

ÅȷɎɓɇɎɔɘɎɐɎ(ɇɎɚɎɊɔ-, 
ɑɆɐɘɔɇɆɐɘɋɖɎɎ + ɉɆɑɆɐɘɔ-
ɔɑɎɉɔɗɆɛɆɖɎɊɡ) ïp-ɐɖɋɍɔɑ

Åȷɔɖɇɋɓɘɡ (AST120) -
ɎɓɊɔɐɗɎɑ ɗəɑɢɚɆɘ

ȷɓɎɌɋɓɎɋ ɔɇɖɆɍɔɈɆɓɎɥ Ɉ 
ɐɎɞɋɝɓɎɐɋ

ÅȨɡɇɔɖ ɒɋɘɔɊɆ(ɊɔɒɆɞɓɎɋ 
ɈɆɖɎɆɓɘɡ ɊɎɆɑɎɍɆ)

ÅȵȪ
ÅȽɆɗɘɡɏ ɐɔɖɔɘɐɎɏ 
ɉɋɒɔɊɎɆɑɎɍ

Åȳɔɝɓɔɏ ɉɋɒɔɊɎɆɑɎɍ

ÅȳɔɗɎɒɆɥ ɎɗɐəɗɗɘɈɋɓɓɆɥ 
ɕɔɝɐɆ

ÅȳɋɚɖɔɕɖɔɘɋɐɘɎɈɓɆɥ
ɘɋɖɆɕɎɥ

ÅȰɔɓɘɖɔɑɢ ɊɎɋɘɡ ɕɔ NaɎ 
ɗəɘɔɝɓɔɉɔ ɇɆɑɆɓɗɆ ɌɎɊɐɔɗɘɎ

ȷɔɛɖɆɓɋɓɎɋ ɔɗɘɆɘɔɝɓɔɏ 
ɚəɓɐɜɎɎ ɕɔɝɋɐ

Vanholder, Eloot, and Glorieux



ǣǨǴǱȄǼǮȅ ǲǫǲǧǶǦǳ (ǵǶǴǾǱȁǯ Ǩǫǰ)

ȳɆɘəɖɆɑɢɓɡɏ ɎɑɎ 
ɗɎɓɘɋɘɎɝɋɗɐɎɏ ɕɔɑɎɒɋɖ
ȩɎɊɖɔɚɎɑɢɓɡɏ
ȳɎɍɐɆɥ ɕɖɔɓɎɜɆɋɒɔɗɘɢ 
(ȰȹȺ <20 ɒɑ/ɒɒ ɖɘ.ɗɘ/ɝ)
ȷɘɋɓɐɆ 5-15 ɒɐɒ
Ȫɑɥ ȪȮȺȺȹȭȮȮ

ȷɎɓɘɋɘɎɝɋɗɐɎɏ ɕɔɑɎɒɋɖ

ȩɎɊɖɔɚɔɇɓɡɏ

ȨɡɗɔɐɆɥ ɕɖɔɓɎɜɆɋɒɔɗɘɢ 
(ȰȹȺ >40 ɒɑ/ɒɒ ɖɘ.ɗɘ/ɝ)

ȷɘɋɓɐɆ 75-100 ɒɐɒ

Ȫɑɥ ȰȴȳȨȫȰȼȮȮ

ȷɎɓɘɋɘɎɝɋɗɐɎɏ ɕɔɑɎɒɋɖ

ȷɒɋɞɆɓɓɡɋ ɗɈɔɏɗɘɈɆ

ȷɖɋɊɓɥɥ Ɏ ɈɡɗɔɐɆɥ 
ɕɖɔɓɎɜɆɋɒɔɗɘɢ 
(ȰȹȺ >20 ɒɑ/ɒɒ ɖɘ.ɗɘ/ɝ)

ȷɘɋɓɐɆ 30 ɒɐɒ

ȰɔɒɇɎɓɆɜɎɥ Ȫ. Ɏ Ȱ.

ȩȪ ȩȺ ȩȪȺ
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ʉʧʦʩʦʙ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʣʦʢʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʩʦʟʜʘʥʠʝ ʧʦʨ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ

ʇʨʦʮʝʩʩ ʠʥʚʝʨʩʠʠ ʬʘʟ

ʇʦʨʳ ʨʘʟʣʠʯʥʦʛʦ 
ʨʘʟʤʝʨʘ

ʈʘʩʪʚʦʨ ʧʦʣʠʤʝʨʘʉʪʨʫʷ ʞʠʜʢʦʩʪʠ

ǒ ǒ

ǒ ǒ

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʨ 
ʧʦ ʨʘʟʤʝʨʘʤ

ɺʦʟʜʫʰʥʳʡ ʟʘʟʦʨ

ʜ
ʦ
ʣ
ʷ
 
ʧ
ʦ
ʨ

ʊʝʭʥʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʚʦʣʦʢʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʧʦʨʠʩʪʳʭ ʧʦʣʳʭ ʚʦʣʦʢʦʥ

ʨʘʟʤʝʨ ʧʦʨ

ʇʦ ʤʘʪʝʨʠʘʣʘʤ Kim HJ et al, Jpn J Appl Phys 2016;55 O6GH06

ʆʙʤʝʥ 

ʤʦʣʝʢʫʣʘʤʠ 

ʨʘʩʪʚʦʨʠʪʝʣʷ
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʨ:
ʥʠʟʢʦʧʦʪʦʯʥʳʡé
ʚʳʩʦʢʦʧʦʪʦʯʥʳʡé
ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʦʪʩʝʯʝʥʠʷé

ʅʠʟʢʠʡ ʧʦʪʦʢ

ɺʳʩʦʢʠʡ ʧʦʪʦʢ ɸʣʴʙʫʤʠʥ

(65 ʢɼʘ)
ʉʨ.ʤʦʣ

ʢʨʫʧʥʦʛʦ 

ʨʘʟʤʝʨʘ 

(15 ʢɼʘ)

HCO

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʧ
ʦ
ʨ

ʈʘʟʤʝʨ ʧʦʨ

ʅʠʟʢʠʡ ʧʦʪʦʢ

ɺʳʩʦʢʠʡ ʧʦʪʦʢ ɸʣʴʙʫʤʠʥ

(65 ʢɼʘ)
ʉʨ.ʤʦʣ. 

ʢʨʫʧʥʦʛʦ 

ʨʘʟʤʝʨʘ 

(15 ʢɼʘ)

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʧ
ʦ
ʨ

ʈʘʟʤʝʨ ʧʦʨ
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʨ:
ʥʠʟʢʦʧʦʪʦʯʥʳʡé
ʚʳʩʦʢʦʧʦʪʦʯʥʳʡé
ʚʳʩʦʢʘʷ ʪʦʯʢʘ ʦʪʩʝʯʝʥʠʷé
ʩʨʝʜʥʷʷ ʪʦʯʢʘ ʦʪʩʝʯʝʥʠʷ

ʅʠʟʢʠʡ ʧʦʪʦʢ

ɺʳʩʦʢʠʡ ʧʦʪʦʢ ɸʣʴʙʫʤʠʥ

(65 ʢɼʘ)
ʉʄ 

ʢʨʫʧʥʦʛʦ 

ʨʘʟʤʝʨʘ 

(15 ʢɼʘ)

ʚʳʩʦʢʘʷ

ʩʨʝʜʥʷʷ

ʪʦʯʢʘ 

ʦʪʩʝʯʝʥʠʷ

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʧ
ʦ
ʨ

ʈʘʟʤʝʨ ʧʦʨ

ʅʠʟʢʠʡ ʧʦʪʦʢ

ɺʳʩʦʢʠʡ ʧʦʪʦʢ ɸʣʴʙʫʤʠʥ

(65 ʢɼʘ)
ʉʄ 

ʢʨʫʧʥʦʛʦ 

ʨʘʟʤʝʨʘ 

(15 ʢɼʘ)

ʚʳʩʦʢʘʷ

ʪʦʯʢʘ 

ʦʪʩʝʯʝʥʠʷ

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʧ
ʦ
ʨ

ʈʘʟʤʝʨ ʧʦʨ



ǐǱǦǷǷǮǺǮǰǦǼǮȅ ǪǮǦǱǮǭǦǸǴǶǴǨ Ǩ ǥǵǴǳǮǮ

2006 -15 2016

1. ȰɆɕɎɑɑɥɖɓɡɋ ɊɎɆɑɎɍɆɘɔɖɡ (ȩȪ)1. ȰɆɕɎɑɑɥɖɓɡɋ ɊɎɆɑɎɍɆɘɔɖɡ (ȩȪ)
ȰɑɎɖɋɓɗ -B2MG ȸɎɕ 1: ɐɑɎɖɋɓɗ-B2MG <70 (Ɉ ɕɖɋɊɞ. 1-4)

ȸɎɕ 1: <10 Å ȸɎɕ la: ɐɔɣɚɕɖɔɗɆɑɢɇəɒɎɓɆ <0.03

ȸɎɕ 2: <10, <30 Å ȸɎɕ lb: ɐɔɣɚɕɖɔɗɆɑɢɇəɒɎɓɆ >0.03

ȸɎɕ 3: <30, <49 ȸɎɕ 2: ɐɑɎɖɋɓɗ-B2MG >70 (Ɉ ɕɖɋɊɞ. 5)

ȸɎɕ 4: <50, <70 Å ȸɎɕ 2a: ɐɔɣɚɕɖɔɗɆɑɢɇəɒɎɓɆ <0.03
ȸɎɕ 5: >70

Å ȸɎɕ 2b: ɐɔɣɚɕɖɔɗɆɑɢɇəɒɎɓɆ >0.03 ȸɎɕ-S

2. ȵɑɆɗɘɎɓɝɆɘɡɋ ɊɎɆɑɎɍɆɘɔɖɡ (ȩȪ)2. ȵɑɆɗɘɎɓɝɆɘɡɋ ɊɎɆɑɎɍɆɘɔɖɡ (ȩȪ)
3. ȩɋɒɔɊɎɆɚɎɑɢɘɖɡ (ɘɔɑɢɐɔ Ɋɑɥ ȩȪȺ)3. ȺɎɑɢɘɖɡ Ɋɑɥ ɕɖɔɊɑɋɓɓɔɉɔ ɊɎɆɑɎɍɆ

4. ȩɋɒɔɊɎɆɚɎɑɢɘɖɡ(ɘɔɑɢɐɔ Ɋɑɥ ȩȪȺ)



ǐǱǦǷǷǮǺǮǰǦǼǮȅ C.Ronco

Åretention onset (RO) ïçɕɔɖɔɉ ɍɆɊɋɖɌɐɎè, ȲȨ 
ɖɆɗɘɈɔɖɋɓɓɡɛ ɈɋɟɋɗɘɈ, ɓɆɝɎɓɆɥ ɗ ɐɔɘɔɖɔɉɔ 
ɐɔɣɚɚɎɜɎɋɓɘ ɕɖɔɗɋɎɈɆɓɎɥ ɕɆɊɆɋɘ ɓɎɌɋ 0,9 Ɏ 

Åcutoff (CO) ïçɘɔɝɐɆ ɔɘɗɋɝɋɓɎɥè, ȲȨ ɖɆɗɘɈɔɖɋɓɓɡɛ 
ɈɋɟɋɗɘɈ, ɓɆɝɎɓɆɥ ɗ ɐɔɘɔɖɔɉɔ ɐɔɣɚɚɎɜɎɋɓɘ 
ɕɖɔɗɋɎɈɆɓɎɥ ɕɆɊɆɋɘ ɓɎɌɋ 0,1.

Ronco C. The rise of expanded hemodialysis. 
Blood Purif . 2017; 44(2): IïVIII.



ǐǶǮǨȁǫ ǵǶǴǷǫǮǨǦǳǮȅ ǪǱȅ ǶǦǭǳȁǻ ǸǮǵǴǨ ǲǫǲǧǶǦǳ  Ǩ ǷǶǦǨǳǫǳǮǮ Ƿ ǉǇǒ

Markus Storr , Richard A.Ward. Nephrol Dial Transplant (2018) 33: iii22 ïiii27



ǈǳǹǸǶǫǳǳǮǯ ǪǮǦǲǫǸǶ ǲǫǲǧǶǦǳȁ THERANOVA  ǹǲǫǳȂǾǫǳ, 

ǪǱȅ ǹǨǫǱǮǽǫǳǮȅ ǨǳǹǸǶǫǳǳǫǯ ǺǮǱȂǸǶǦǼǮǮ Ǯ ǹǪǦǱǫǳǮȅ  

ǰǶǹǵǳȁǻ ǷǶǫǪǳǮǻ ǲǴǱǫǰǹǱ

ɻʝʦʤʝʪʨʠʷ ʤʝʤʙʨʘʥʳ

16

50 ʤʢʤ

190

ʤʢʤ

ȲɋɓɢɞɎɏ 
ɈɓəɘɖɋɓɓɎɏ 
ɊɎɆɒɋɘɖ Ɏ 
əɒɋɓɢɞɋɓɓɆɥ 
ɘɔɑɟɎɓɆ ɗɘɋɓɐɎ

35 ʤʢʤ

180 

ʤʢʤ

ɺʳʩʦʢʦʧʦʪʦʯʥʘʷ

REVACLEAR

ʉ ʫʚʝʣʠʯʝʥʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ

ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʢʨʫʧʥʳʭ ʩʨʝʜʥʠʭ 

ʤʦʣʝʢʫʣ THERANOVA

ȧɔɑɋɋ ɈɡɗɔɐɆɥ 
ɕɑɔɘɓɔɗɘɢ əɕɆɐɔɈɐɎ 
Ɋɑɥ ɑəɝɞɋɉɔ 
ɖɆɗɕɖɋɊɋɑɋɓɎɥ 
ɊɎɆɑɎɍɆɘɆ

ȹɑəɝɞɋɓɓɆɥ 
əɓɊəɑɥɜɎɥ

Baxter Confidential ðDo not distribute without prior approval



ǔǧǶǦǸǳǦȅ ǺǮǱȂǸǶǦǼǮȅ ǵǶǮ ǶǦǷǾǮǶǫǳǳǴǲ ǉǊ ð

Ǚǚ ǸǶǦǳǷǵǴǶǸ ǷǶǫǪǳǫ- Ǯ ǨȁǷǴǰǴǲǴǱǫǰǹǱȅǶǳȁǻ ǨǫǿǫǷǸǨ

ȷɐɔɖɔɗɘɢ ɔɇɖɆɘɓɔɏ ɚɎɑɢɘɖɆɜɎɎ (ɒɑ/ɝ) ɕɖɎ ɕɔɘɔɐɋ ɊɎɆɑɎɍɆɘɆ 500 ɒɑ/ɒɎɓ

ȮɍɔɘɔɕɓɆɥ ɈɎɍəɆɑɎɍɆɜɎɥ

˿ͦͪͦͫͭ͟Έ ͍ͪͦͦͭͦ͊͟͟Σ ͣ͡κ͙ͣͤ

300 400

Theranova 400  1 661 1 911

Theranova500 1 864 1 978 Lorenzin A te al. Contrib Nephrol 2017; 191: 127ï141



ǔǧǶǦǸǳǦȅ ǺǮǱȂǸǶǦǼǮȅ ǵǶǮ ǶǦǷǾǮǶǫǳǳǴǲ ǉǊ
ǍǦǨǮǷǮǲǴǷǸȂ ǴǸ ǷǰǴǶǴǷǸǫǯ ǰǶǴǨǴǸǴǰǦ Ǯ ǵǴǸǴǰǦ ǪǮǦǱǮǭǦǸǦ

Markus Storr , Richard A.Ward. Nephrol Dial Transplant (2018) 33: iii22 ïiii27
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ǇǦǰǸǫǶǮǦǱȂǳȁǫ ȃǳǪǴǸǴǰǷǮǳȁ

ʃʠʧʦʧʦʣʠʩʘʭʘʨʠʜʳ(ʃʇʉ)

ʃʇʉ - ʣʠʧʠʜ ɸ

ʇʝʧʪʠʜʦʛʣʠʢʘʥʳ

ʄʫʨʘʤʠʣ-ʧʝʧʪʠʜʳ

ʉʝʢʨʝʪʠʨʫʝʤʳʡ ʵʢʟʦʪʦʢʩʠʥ ɸ

ʅʘʨʫʞʥʘʷ

ʤʝʤʙʨʘʥʘ

ʇʝʨʠʧʣʘʟʤʘ-

ʪʠʯʝʩʢʦʝ

ʧʨʦʩʪʨʘʥʩʪʚʦ

ɺʥʫʪʨʝʥʥʷʷ

ʤʝʤʙʨʘʥʘ

> 100kDa

> 20 kDa

< 5 kDa

71 kDa



ǕǶǴǳǮǼǦǫǲǴǷǸȂ ǪǱȅ ȃǳǪǴǸǴǰǷǮǳǦ. ǗǶǦǨǳǫǳǮǫ ǲǫǲǧǶǦǳ
ȪɎɆɑɎɍɆɘɔɖȸɎɕ ɒɋɒɇɖɆɓɡȲɋɒɇɖɆɓɆ, 

ɕɔɑɎɒɋɖ
ȵɑɔɟɆɊɢ 
ɒɋɒɇɖɆɓɡ, 
ɒ2

ȰȹȺ (ɒɑ/ 
ɝ/ɒɒ ɖɘ.ɗɘ.) ȶɆɊɎəɗ ɕɔɖ 

(ɓɒ)

Polyflux 17 L ȳɎɍɐɔɕɔɘɔɝɓɆɥPAES PVP PA 1.7 12.5 3.1 Ñ0.2

Revaclear400 ȨɡɗɔɐɔɕɔɘɔɝɓɆɥPAES PVP 1.8 54.0 3.9 Ñ0.1

Theranova 400 MCO PAES PVP 1.7 48.0 5.0 Ñ0.1
Theralite 2100 HCO PAES PVP 2.1 52.0 10.0Ñ0.2

PAES ïɕɔɑɎɆɖɎɑɣɚɎɖɗəɑɢɚɔɓ, PVPï
ɕɔɑɎɈɎɓɎɑɕɎɖɖɔɑɎɊɔɓ(LUVITECÈ), PA -
ɕɔɑɎɆɒɎɊ

ȭɆɕɔɑɓɋɓɎɋ ɐɔɓɘəɖɆ ɐɖɔɈɎ =>
ȭɆɕɔɑɓɋɓɎɋ ɐɔɓɘəɖɆ ɊɎɆɑɎɍɆɘɆ =>
ȭɆɒɋɓɆ ɐɔɓɘəɖɆ ɐɖɔɈɎ ɓɆ ɕɑɆɍɒə (ɆɊɉɋɍɎɥ ɇɋɑɐɔɈ ɓɆ ɒɋɒɇɖɆɓɋ) 
=> ȵɖɔɒɡɈɐɆ Ⱥȶ =>
ȭɆɒɋɓɆ ɐɔɓɘəɖɆ ɐɖɔɈɎ ɓɆ ɖɆɗɘɈɔɖ PVP(ɎɒɎɘɆɜɎɥ ɈɥɍɐɔɗɘɎ 
ɐɖɔɈɎ) =>
ȪɎɆɑɎɍ ɗ ɎɓɚəɍɎɋɏ ɣɓɊɔɘɔɐɗɎɓɆ (ɑɎɍɆɘɇɆɐɘɋɖɎɏ) 
(Qb=400ɒɑ/ɒɎɓ, Qd=500 ɒɑ/ɒɎɓ)

Eva Scheperset al. BMC Nephrology  (2018) 19:1



ǕǶǴǳǮǼǦǫǲǴǷǸȂ ǪǱȅ ȃǳǪǴǸǴǰǷǮǳǦ. 
ǊǦǳǳȁǫ LAL ǸǫǷǸǴǨ

ȱɔɉɆɖɎɚɒɎɝɋɗɐɔɋ ɍɓɆɝɋɓɎɋ ɍɆɊɋɖɌɐɎ ɣɓɊɔɘɔɐɗɎɓɆ

ȸɎɕ LRV ȰɖɆɘɓɔɗɘɢ ɗɓɎɌɋɓɎɥ

ɓɎɍɐɔɕɔɘɔɝɓɆɥ 3.16Ñ0.29 1445

ɈɡɗɔɐɔɕɔɘɝɓɆɥ 3.29Ñ0.46 1950

ɗɔ ɗɖɋɊɓɋɏ ɘɔɝɐɔɏ 
ɔɘɗɋɝɋɓɎɥ 3.21Ñ0.28 1622

ɗ Ɉɡɗɔɐɔɏ ɘɔɝɐɔɏ ɔɘɗɋɝɋɓɎɥ3.09Ñ0.50 1230

ɃɓɊɔɘɔɐɗɎɓ ïɖɆɍɖəɞɋɓɓɡɋ (20 ɒɎɓ 95Ɓȷ) ɐəɑɢɘəɖɡ ɐɑɋɘɔɐ Pseudomonas aeruginosa (5*1010 Ȱȴȫ/ɒɑ)ɎPelomonas
saccharophila ( 3,3*1010 Ȱȴȫ/ɒɑ) , ɗɒɋɞɆɓɓɡɋ Ɉ ɖɆɈɓɡɛ ɕɖɔɕɔɖɜɎɥɛ ɕɔ ɆɐɘɎɈɓɔɗɘɎ ɣɓɊɔɘɔɐɗɎɓɆ, ɗ ɕɔɗɑɋɊəɤɟɋɏ 
ɒɋɒɇɖɆɓɓɔɏ ɚɎɑɢɘɖɆɜɎɋɏ  (0,45 Õɒ) Ɏ ɖɆɍɇɆɈɑɋɓɎɋɒ əɑɢɘɖɆɝɎɗɘɡɒ ɊɎɆɑɎɍɎɖəɤɟɎɒ ɖɆɗɘɈɔɖɔɒ Ɋɔ 
ɆɐɘɎɈɓɔɗɘɎ 200 ȫɃ/ɒɑ

Eva Schepersəɋal. BMC Nephrology  (2018) 19:1



ǖǦǷǾǮǶǫǳǳȁǯ ǩǫǲǴǪǮǦǱǮǭ

1. ȲɋɒɇɖɆɓɆ ɗ ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɕɖɔɗɋɎɈɆɓɎɥ, ɇɑɎɍɐɎɒɎ ɐ ȩȧȲ
2. ȭɓɆɝɎɒɆɥ ɔɇɖɆɘɓɆɥ ɚɎɑɢɘɖɆɜɎɥ, ɔɇɋɗɕɋɝɎɈɆɤɟɆɥ ɐɔɓɈɋɐɜɎɔɓɓɡɋ 
ɐɑɎɖɋɓɗɡ

3. ȭɓɆɝɎɒɆɥ ɍɆɊɋɖɌɐɆ ɇɆɐɘɋɖɎɆɑɢɓɡɛ ɣɓɊɔɘɔɐɗɎɓɔɈ 
ɕɖɋɎɒəɟɋɗɘɈɋɓɓɔ ɍɆ ɗɝɋɘ ɆɇɗɔɖɇɜɎɎ

ȹɈɋɑɎɝɋɓɎɋ ɈɔɍɒɔɌɓɔɗɘɋɏ ɈɡɈɋɊɋɓɎɥ ɗɖɋɊɓɋɒɔɑɋɐəɑɥɖɓɡɛ (Ɉ ɘɔɒ 
ɝɎɗɑɋ ɐɖəɕɓɡɛ) ɘɔɐɗɎɓɔɈ Ɉ ɖɆɒɐɆɛ ɗɘɆɓɊɆɖɘɓɔɏ ɕɖɔɜɋɊəɖɡ 
ɈɡɗɔɐɔɕɔɘɔɝɓɔɉɔɉɋɒɔɊɎɆɑɎɍɆ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ 
Theranova (MCO)



ǐǱǮǶǫǳǷ ǲǦǱȁǻ ǲǴǱǫǰǹǱ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ THERANOVAǦǳǦǱǴǩǮǽǳȁǯ 

ǮǱǮ ǨȁǾǫ Ǩ ǷǶǦǨǳǫǳǮǮ Ƿ ǨȁǷǴǰǴǵǴǸǴǽǳȁǲ ǉǊ Ǯ ǉǊǚ

ȘȫɃȲȳ ȴȵȲȺȯȷȻ

ȩȪTHERANOVA 400 ȩȪ ȩȪȺ

$   p<0,01 ɖȩȪ vs 
Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ   
Äp <0,05 ɖȩȪ vs ȩȪȺ

NCT02377570
QB = 301 Ñ22 ɒɑ/ɒɎɓ, T = 4,0 ɝ

NCT02377622
QB = 400 ɒɑ/ɒɎɓ, T = 4,4 Ñ0,3 ɝ

Ȩɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ = ȩȪ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ FX CorDiax 80; ȩȪȺ = ɈɡɗɔɐɔɔɇɠɋɒɓɆɥ ȩȪȺ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ FX. Cordiax 800. 
ȵɔɐɆɍɆɓɔ ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ Ɏ SD.

ȷɘɆɘɎɗɘɎɝɋɗɐɎɋ ɖɆɗɝɋɘɡ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɒɋɞɆɓɓɔɏ ɒɔɊɋɑɎ ɗ ɚɎɐɗɎɖɔɈɆɓɓɡɒɎ ɣɚɚɋɐɘɆɒɎ ɕɋɖɎɔɊɆ Ɏ ɘɎɕɆ ɎɗɗɑɋɊəɋɒɔɉɔ ɊɎɆɑɎɍɆɘɔɖɆ, Ɇ ɘɆɐɌɋ 
ɗɑəɝɆɏɓɡɛ ɣɚɚɋɐɘɔɈ.

ɒɔɝɋɈɎɓɆɐɖɋɆɘɎɓɎɓɚɔɗɚɆɘɡ ɒɔɝɋɈɎɓɆɐɖɋɆɘɎɓɎɓɚɔɗɚɆɘɡ

Kirsch et al. Nephrol Dial Transplant, Sep 1 2016 Advance Access; Baxter Clinical Study Reports 1407 -001 and 1407-003



ǐǱǮǶǫǳǷ ǰǶǹǵǳȁǻ ǲǴǱǫǰǹǱ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ THERANOVA 

ǪǴǷǸǴǨǫǶǳǴ ǨȁǾǫ, ǽǫǲ ǵǶǮ ǨȁǷǴǰǴǵǴǸǴǽǳǴǲǉǊ

#

#

# #

# #

#   p<0,001 vs
Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ

ȘȫɃȲȳ ȴȵȲȺȯȷȻ

ȩȪTHERANOVA 
400

ȌɅȻȸȴȸȹȸȼȸɁȷɅȳ ȍȎ

b2 -
ɒɎɐɖɔ 
12 ɐȪɆ

ɒɎɔɉɑɔɇɎ
ɓ 

17 ɐȪɆ

ȷȱȼ 
ɐɆɕɕɆ 
23 ɐȪɆ

N = 19
QB = 301 Ñ22 ɒɑ/ɒɎɓ
T = 4,0 ɝ

ɚɆɐɘɔɖ D 
27 ɐȪɆ

Ɇ1-ɒɎɐɖɔ 
33 ɐȪɆ

ȷȱȼ ɑɥɒɇɊɆ
45 ɐȪɆ

YKL -40 ɓɋ ɕɔɊɊɆɈɆɑɗɥ 
ɎɍɒɋɖɋɓɎɤ Ɉ ɊɎɆɑɎɍɆɘɋ

Kirsch et al. Nephrol Dial Transplant, Sept 1 2016 Advanced Access; 

Kirsch et al. Abstract to ERA-EDTA 2016: SP416

ɒ
ɑ
/
ɒ
Ɏ

ɓ

Ȩɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ = ȩȪ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ FX CorDiax 80. ȵɔɐɆɍɆɓɔ ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ Ɏ SD. ȪɆɓɓɡɋ ɕɔɗɑɋ ɊɎɆɑɎɍɆ ɗɐɔɖɖɋɐɘɎɖɔɈɆɓɡ ɗ 
əɝɋɘɔɒ ɉɋɒɔɐɔɓɜɋɓɘɖɆɜɎɎ.

ȷɘɆɘɎɗɘɎɝɋɗɐɎɋ ɖɆɗɝɋɘɡ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɒɋɞɆɓɓɔɏ ɒɔɊɋɑɎ ɗ ɚɎɐɗɎɖɔɈɆɓɓɡɒɎ ɣɚɚɋɐɘɆɒɎ ɕɋɖɎɔɊɆ Ɏ ɘɎɕɆ ɎɗɗɑɋɊəɋɒɔɉɔ ɊɎɆɑɎɍɆɘɔɖɆ, Ɇ ɘɆɐɌɋ 
ɗɑəɝɆɏɓɡɛ ɣɚɚɋɐɘɔɈ.



ǐǱǮǶǫǳǷ ǰǶǹǵǳȁǻ ǲǴǱǫǰǹǱ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ THERANOVA 

ǪǴǷǸǴǨǫǶǳǴ ǨȁǾǫ, ǽǫǲ Ǩ ǶǫǬǮǲǫ ǨȁǷǴǰǴǵǴǸǴǽǳǴǩǴ ǉǊ Ǯ ǨȁǾǫ ǉǊǚ

#   p<0,001 Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ 
ȩȪ vs ȩȪȺ
$   p<0,001 ɖȩȪ vs 
Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ   
Äp <0,01 ɖȩȪ vs ȩȪȺ

$, Ä

#

#

#

# #

N = 19
QB = 400 ɒɑ/ɒɎɓ
T = 4,4 Ñ0,3 ɝ
VCONV = 24 ɑ

ȘȫɃȲȳ ȴȵȲȺȯȷȻ
ɒ
ɑ
/
ɒ
Ɏ

ɓ
ȩȪTHERANOVA 
400 ȩȪ ȩȪȺ

b2 -
ɒɎɐɖɔ 
12 ɐȪɆ

ɒɎɔɉɑɔɇɎɓ 
17 ɐȪɆ

ȷȱȼ 
ɐɆɕɕɆ 
23 ɐȪɆ

ɚɆɐɘɔɖ D 
27 ɐȪɆ

ȷȱȼ ɑɥɒɇɊɆ
45 ɐȪɆ

Ɇ1-ɒɎɐɖɔ 
33 ɐȪɆ

Kirsch et al. Nephrol Dial Transplant, Sep 1 2016 Advance Access; Krieter et al. Abstract to ERA -EDTA 2016: MP464
Baxter Clinical Study Report: 1407 -001

Ȩɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ = ȩȪ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ FX CorDiax 80; ȩȪȺ = ɈɡɗɔɐɔɔɇɠɋɒɓɆɥ ȩȪȺ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɊɎɆɑɎɍɆɘɔɖɆ FX Cord iax 800 . ȵɔɐɆɍɆɓɔ 
ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ Ɏ SD.

ȷɘɆɘɎɗɘɎɝɋɗɐɎɋ ɖɆɗɝɋɘɡ ɗ ɎɗɕɔɑɢɍɔɈɆɓɎɋɒ ɗɒɋɞɆɓɓɔɏ ɒɔɊɋɑɎ ɗ ɚɎɐɗɎɖɔɈɆɓɓɡɒɎ ɣɚɚɋɐɘɆɒɎ ɕɋɖɎɔɊɆ Ɏ ɘɎɕɆ ɎɗɗɑɋɊəɋɒɔɉɔ ɊɎɆɑɎɍɆɘɔɖɆ, Ɇ ɘɆɐɌɋ ɗɑəɝɆɏɓɡɒ 
ɣɚɚɋɐɘɔɈ.



ǐǴȃǺǺǮǼǮǫǳǸ ǷǳǮǬǫǳǮȅ ǸǴǰǷǮǳǴǨ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ 

THERANOVA ǷǴǵǴǷǸǦǨǮǲ ǮǱǮ ǨȁǾǫ  Ǩ ǷǶǦǨǳǫǳǮǮ Ƿ 

ǨȁǷǴǰǴǴǧȀǫǲǳǴǯ ǉǊǚ Ǯ ǪǴǷǸǴǨǫǶǳǴ ǨȁǾǫ ǽǫǲ ǵǶǮ ǉǊ

26

$
# $

#
#

#

Ä

ȷɓɎɌɋɓɎɋ əɖɔɈɓɥəɖɋɒɎɝɋɗɐɎɛ ɘɔɐɗɎɓɔɈ Ɉ 
ɕɑɆɍɒɋ ɕɔɗɑɋ ɊɎɆɑɎɍɆ vs Ɋɔ ɊɎɆɑɎɍɆ

N = 19
QB = 400 ɒɑ/ɒɎɓ
T = 4,4 Ñ0,3 ɝ
VCONV = 24 ɑ

#   p<0,001 
Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ vs 
ȩȪȺ
$   p<0,001 ɖȩȪ vs 
Ɉɡɗɔɐɔɕɔɘɔɝɓɡɏ ȩȪ   
Äp <0,01 ɖȩȪ vs ȩȪȺ

ȩȪTHERANOVA 400 ȩȪ ȩȪȺ

b2 -
ɒɎɐɖɔ 
12 ɐȪɆ

ɒɎɔɉɑɔɇɎɓ 
17 ɐȪɆ

ȷȱȼ 
ɐɆɕɕɆ 
23 ɐȪɆ

ɚɆɐɘɔɖ D 
27 ɐȪɆ

Ɇ1-ɒɎɐɖɔ 
33 ɐȪɆ

YKL -40 
40 ɐȪɆ

ȷȱȼ ɑɥɒɇɊɆ
45 ɐȪɆ

Baxter Confidential ðDo not distribute without prior approval
Kirsch et al. Nephrol Dial Transplan, Sep 1 2016 Advance Access; Krieter et al. Abstract to ERA -EDTA 2016: MP464
Baxter Clinical Study Report: 1407 -003



ǈȁǨǫǪǫǳǮǫ ǦǱȂǧǹǲǮǳǦ ǵǶǮ ǵǶǮǲǫǳǫǳǮǮ 

THERANOVA Ǩ ǶǫǬǮǲǫ ǉǊ ǷǴǵǴǷǸǦǨǮǲǴ Ƿ 

ǨȁǷǴǰǴǴǧȀǫǲǳǴǯ ǉǊǚ Ǩ ǶǫǬǮǲǫ ǵǴǷǸǪǮǱȄǼǮǮ

ȔȸȵȲɁȯȻȼȬȸ ȪȵɆȫȽȶȲȷȪ Ȭ ȸȼȺȪȫȸȼȪȷȷȸȶ ȮȲȪȵȲȱȪȼȯ (ȭ/ȻȯȪȷȻ) 

27

ȹɊɆɑɋɓɎɋ ɆɑɢɇəɒɎɓɆ ɔɇɡɝɓɡɒɎ ɈɡɗɔɐɔɕɔɘɔɝɓɡɒɎ ɒɋɒɇɖɆɓɆɒɎ Ɉ ɣɘɎɛ 
ɎɗɗɑɋɊɔɈɆɓɎɥɛ ɓɆɛɔɊɎɑɔɗɢ Ɉ ɊɎɆɕɆɍɔɓɋ 0,2 Ñ0,0 Ɏ 0,5 Ñ0,2 ɉ/ɗɋɆɓɗ Ɉ ɖɋɌɎɒɆɛ 
Ɉɡɗɔɐɔɕɔɘɔɝɓɔɉɔ ȩȪ Ɏ ȩȪȺ, ɗɔɔɘɈɋɘɗɘɈɋɓɓɔ  

Baxter Clinical Study Reports 1407 -001 and 1407-003
Kirsch et al. and Krieter et al. Abstracts to ERA-EDTA 2016: SP416 and MP464



ǕǴǸǫǶȅ ǦǱȂǧǹǲǮǳǦ ǵǶǮ ǶǦǷǾǮǶǫǳǳǴǲ ǉǊ ǳǦǻǴǪǮǸǷȅ Ǩ 

ǵǶǫǪǫǱǦǻ ǪǮǦǵǦǭǴǳǦ ǴǵǹǧǱǮǰǴǨǦǳǳȁǻ ǪǦǳǳȁǻ Ǵǧ 

ǹǪǦǱǫǳǮǮ ǦǱȂǧǹǲǮǳǦ ǵǶǮ ǉǊǚ(Ǩ ǷǶǫǪǳǫǲ 3 ǩ/ǷǫǦǳǷ)

28
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ǗǶǦǨǳǫǳǮǫ ǨǦǶǮǦǳǸǴǨ ǪǮǦǱǮǭǳǴǯ ǸǫǶǦǵǮǮ Ƿ 

ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǶǦǭǱǮǽǳȁǻ ǲǫǲǧǶǦǳ

ȹɊɆɑɋɓɎɋ 
ɓɎɍɐɔɒɔɑɋɐəɑɥ
ɖɓɡɛ ɘɔɐɗɎɓɔɈ

ȹɊɆɑɋɓɎɋ 
ɗɖɋɊɓɋɒɔɑɋɐəɑɥɖ
ɓɡɛ ɘɔɐɗɎɓɔɈ

ȹɊɆɑɋɓɎɋ 
ɐɖəɕɓɡɛ 

ɗɖɋɊɓɎɛ ɒɔɑɋɐəɑ

ȵɔɘɋɖɎ 
ɆɑɢɇəɒɎ
ɓɆ

ȩȪ ŷŷŷ

Ȩȵ-ȩȪ ŷŷŷŷ ŷ

ȶȩȪ (Ȳȷȴ)ŷŷŷŷ ŷŷ ŷŷ ŷ

ȩȪȺ (ɕɔɗɘ)ŷŷŷŷ ŷŷ ŷ ŷ

ȩȪȺ (ɕɖɋ)ŷŷŷ ŷŷŷ ŷŷ ŷŷ

ȩȪȺ (HCO) ŷŷŷ ŷŷŷ ŷŷŷ ŷŷŷ



ǔǬǮǪǦǫǲȁǫ ǰǱǮǳǮǽǫǷǰǮǫ ǵǴǱǴǬǮǸǫǱȂǳȁǫ ȃǺǺǫǰǸȁ

ȦɈɘɔɓɔɒɓɡɏ 
ȩȪ

ȹɗɐɔɖɋɓɓɔɋ ɖɆɍɖɋɞɋɓɎɋ 
ɒɋɌɊɎɆɑɎɍɓɔɏ ɆɗɘɋɓɎɎ. 
ȴɗɑɆɇɑɋɓɎɋ ɍəɊɆ Ɏ 

ɗɎɓɊɖɔɒɆ ɇɋɗɕɔɐɔɏɓɡɛ ɓɔɉ

ȹɈɋɑɎɝɋɓɎɋ 
ɕɋɖɔɖɆɑɢɓɔɉɔ 
ɕɔɘɖɋɇɑɋɓɎɥ 
ɕɎɟɎ

ȴɗɔɇɋɓɓɔ, ɐɔɉɊɆ ȩȪȺ ɓɋɈɔɍɒɔɌɓɆ 
ɎɑɎ ɓɋɣɚɚɋɐɘɎɈɓɆ (ɐɔɓɈɋɐɘɎɈɓɡɏ 
ɔɇɠɋɒ ɔɉɖɆɓɎɝɋɓ)

CɋɖɊɋɝɓɔ-ɗɔɗəɊɎɗɘɡɋ 
ɍɆɇɔɑɋɈɆɓɎɥ, ɆɓɋɒɎɥ Ɏ 
ɐɆɑɢɜɎɏ-ɚɔɗɚɔɖɓɡɏ 

ɇɆɑɆɓɗ

ȲɎɋɑɔɒɆ Ɏ 
ɖɆɇɊɔɒɎɔɑɎɍ

ȹɑəɝɞɋɓɎɋ ɎɗɛɔɊɔɈ 
ɘɖɆɓɗɕɑɆɓɘɆɜɎɎ 

Nans Florens.ȴɇɓɔɈɑɋɓɔ ɆɈɘɔɖɔɒ
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ǐǴǩǪǦ ǵǶǮǲǫǳȅǸȂ
ǚǦǰǸǴǶȁ ǵǶǮǳȅǸǮȅ ǶǫǾǫǳǮȅ

ÅȴɘɗəɘɗɘɈɎɋ ɔɗɘɆɘɔɝɓɔɏ ɚəɓɐɜɎɎ ɕɔɝɋɐ
ÅȧɔɑɢɞɆɥ ɊɑɎɘɋɑɢɓɔɗɘɢ ɊɎɆɑɎɍɓɔɏ ɘɋɖɆɕɎɎ
ÅȪɋɚɎɜɎɘ ɊɋɘɔɐɗɎɐɆɜɎɎ  
Å (ɕɋɖɗɎɗɘɎɖəɤɟɆɥɉɎɕɋɖɚɔɗɚɆɘɋɒɎɥ)
Åé

ÅȷɔɕəɘɗɘɈəɤɟɆɥ ɕɆɘɔɑɔɉɎɥ (ȷȪ, ȷȰȨ é)

Nils Heyne. Contrib Nephrol. Basel, Karger, 2017, vol 191, pp 153ï157

ȷɈɥɍɆɓɓɡɋ ɗ ɖɎɗɐɔɒ ɓɆɐɔɕɑɋɓɎɥ ɗɖɋɊɓɋɒɔɑɋɐəɑɥɖɓɡɛ 
əɖɋɒɎɝɋɗɐɎɛ ɘɔɐɗɎɓɔɈ

ȸɤɇɎɓɉɋɓ




