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ʙʦʣʝʟʥʠ ʧʦʯʝʢ: ʨʫʢʦʚʦʜʩʪʚʦ ʜʣʷ ʚʨʘʯʝʡ

/ ʧʦʜ ʨʝʜ. ɺ.ʄ.ɽʨʤʦʣʝʥʢʦ.

ïʄ.:ɻʝʦʪʘʨ-ʄʝʜʠʘ, 2018.ï304 ʩ.:ʠʣ.
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P

ʩʳʚʦʨʦʪʢʠ

ʈʦʣʴ FGF-23 ʚ ʨʝʛʫʣʷʮʠʠ ʛʦʤʝʦʩʪʘʟʘ ʬʦʩʬʘʪʦʚ

Stubbs J, et al. Semin Dial. 2007;20:302-308.

1,25(OH)2D3

ʈʝʘʙʩʦʨʙʮʠʷ P

ʇʦʯʢʘ

FGF-23

ʕʢʩʢʨʝʮʠʷ P ʩ ʤʦʯʦʡ

ʂʦʩʪʴ



;ΡΜΚΙΡΜΙ 

ʧʦʯʝʯʥʦʡ ΠΔΦΦΰ

ʉʭʝʤʘ ʧʘʪʦʛʝʥʝʟʘ ʄʂʅ-ʍɹʇʩ ʫʯʘʩʪʠʝʤ FGF-23

Wetmore J  Nat Clin Pract Nephrol. 2009;5(1):24-33.

P ʩʳʚʦʨʦʪʢʠ

ʕʢʩʢʨʝʮʠʷ P
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P ʩʳʚʦʨʦʪʢʠ

ɸʙʩʦʨʙʮʠʠ P

ɸʙʩʦʨʙʮʠʠ Ca

ʉʝʢʨʝʮʠʷ FGF-23

1,25(OH)2D3

ʈʝʘʙʩʦʨʙʮʠʷ P



FGF 23 ʠ ʩʤʝʨʪʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ

N Engl J Med. 2008;359(6):584-92.

Fibroblast growth factor 23 and mortality among patients undergoing hemodialysis. 

Guti®rrezet al

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Guti%C3%A9rrez%20OM%22%5bAuthor%5d&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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ʙʠʦʧʩʠʷ é
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ʩʦʩʫʜʠʩʪʘʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷFGF-23
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K/DOQI ïK/DIGO

K/DOQI Clinical Practice CKD-MBD

Guidelines for Bone Metabolism (ʄʂʅ-ʍɹʇ)

and Disease in CKD

K/DOQI, 2003    K/DIGO 2009-2017

Åʇʊɻ: 150-300 ʧʛ/ʤʣ Ÿ 130 - 585

Åʬʦʩʬʘʪʳ: 1,13 ï1,78 ʤʤʦʣʴ/ʣŸ 0,87 -1,45

Åʢʘʣʴʮʠʡ:2,1 ï2,37 ʤʤʦʣʴ/ʣŸ 2,15 - 2,6

Åʉʘ³ʈ <4,4 ʤʤʦʣʴ/ʣ Ÿ   --

http://www.kdoqi.org/


COSMOS, 2015: ʬʦʩʬʘʪʳ

Fern§ndez-Mart²n JLet al. Improvement of mineral and bone 

metabolism markers is associated with better survival in HD patients: 

the COSMOS study. NDT 2015;30(9):1542-51. 

COSMOS

3-year, multicentre, 

open-cohort, 

prospective study

6797 adult chronic 

haemodialysis

patients 

randomly selected 

from 20 European 

countries
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Fern§ndez-Mart²n JLet al. Improvement of mineral and bone 

metabolism markers is associated with better survival in HD patients: 

the COSMOS study. NDT 2015;30(9):1542-51. 
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ʈʠʩʢʠʄʂʅ-ʍɹʇ: COSMOS Study 2015

Fern§ndez-Mart²nJL; COSMOS Study, NDT 2015;30:1542ï1551 

ʉʘ ï2,2 ʤʤʦʣʴ/ʣPï1,42 ʤʤʦʣʴ/ʣ

1,7 ʤʤʦʣʴ/ʣ 2,35 ʤʤʦʣʴ/ʣ
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ʦʛʨʘʥʠʯʝʥʠʷ 

ʬʦʩʬʘʪʦʚ 

(ʤʛ/ʩʫʪ)

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ

Linch KE. Clin JASN 2011; 6(3): 620 ï629 

ʨʝ-ʘʥʘʣʠʟ HEMO-Study



ʌʦʩʬʘʪʥʦ-ʙʝʣʢʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ

ɽʨʤʦʣʝʥʢʦ ɺ.ʄ. , ʌʠʣʘʪʦʚʘ ʅ.ʅ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʧʨʠ ʍɹʇ (ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ). 

ʅʝʬʨʦʣʦʛʠʷ ʠ ʜʠʘʣʠʟ . 2014; 16(2): 228-235





Åʨʘʟʨʳʭʣʠʪʝʣʴ

Åʢʦʨʨʝʢʮʠʷ ʢʠʩʣʦʪʥʦʩʪʠ

Åʵʤʫʣʴʛʠʨʦʚʘʥʠʝ

Åʧʦʜʜʝʨʞʢʘ ʮʚʝʪʘ

Åʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʪʝʠʥʦʚ

Åʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ

Åʫʢʦʨʦʯʝʥʠʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ

Åʫʣʫʯʰʝʥʠʝ ʚʢʫʩʘ

Åʟʘʱʠʪʘ ʧʨʠ ʟʘʤʦʨʦʟʢʝ

Åʥʘʧʦʣʥʠʪʝʣʴ



ʈʂʀ: ʠʩʢʣʶʯʝʥʠʝ ʬʦʩʬʘʪʥʳʭ ʜʦʙʘʚʦʢ - 1

de Fornasari ML et al. Replacing Phosphorus-Containing Food Additives 

With Foods Without Additives Reduces Phosphatemia in End-Stage 

Renal Disease Patients: RCT. J Ren Nutr. 2017 Mar;27(2):97-105. 

S«o Paulo, Brazil
90 ʜʥʝʡ



ʇʦʩʪʫʧʣʝʥʠʝ ʬʦʩʬʘʪʦʚ ʩ ʧʠʱʝʡ ïʜʦʧ.ʬʘʢʪʦʨʳ

ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ïʚʘʨʢʘ ïʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʬʦʩʬʘʪʦʚ ʥʘ 35-50%

Jones WL. Demineralization of a wide variety of foods for the renal

patient. J Ren Nutr. 2001;11:90ï96.

11% ʥʘʟʥʘʯʘʝʤʳʭ ʤʝʜʠʢʘʤʝʥʪʦʚ ʩʦʜʝʨʞʘʪ ʬʦʩʬʘʪʳ, 

ʯʪʦ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʜʦ 111 ʤʛ/ʜʝʥʴ

Nelson SM et al. Phosphate-containing prescription medications 

contribute to the daily phosphate intake in a third of hemodialysis 

patients. J Ren Nutr. 2017;27:91ï96.

ʤʫʣʴʪʠʚʠʪʘʤʠʥʳïʦʪ 20 ʜʦ150 ʤʛ ʬʦʩʬʘʪʦʚ ʚ ʜʝʥʴ

Sherman RA et al. A dearth of data: the problem of phosphorus in 

prescription medications. Kidney Int. 2015;87:1097ï1099
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Unmet medical needs in the 

management of hyperphosphatemia

53th ERA-EDTA. New insights into CKD-MBD. May, 21  2016

Mario Cozzolino, Milan, Italy



ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

www.nice.org.uk/guidance/CG157

1.1.1  A specialist renal dietitian, supported by healthcare professionals with the 

necessary skills and competencies, should carry out a dietary assessment and 

give individualised information and advice on dietary phosphate management.

1.1.8  For adults, offer calcium acetate as the first-line phosphate binder to 

control serum phosphate in addition to dietary management.

1.1.8  For adults, consider calcium carbonate if calcium acetate is not tolerated 

or patients find it unpalatable.

consider either combining with, or switching to, a non-calcium-based binder ifé

é hypercalcaemia develops or if serum PTH levels are low

é and remain hyperphosphataemic despite adherence to the maximum 

recommended or tolerated dose 



ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʜʦʟʳ çʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʌʉʇè

Daugirdas JT, Finn WF, Emmett M, Chertow GM;

Frequent Hemodialysis Network Trial Group.

The phosphate binder equivalent dose. Semin Dial. 2011;24(1):41-9. 



ʉʝʪʝʚʦʡ ʤʝʪʘ-ʘʥʘʣʠʟ

Sekercioglu N et al. Comparative Effectiveness of Phosphate Binders in 

Patients with Chronic Kidney Disease: A Systematic Review and Network 

Meta-Analysis. PLoS One. 2016 Jun 8;11(6):e0156891. 



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʝʚʝʣʘʤʝʨʘ

ʰʘʥʩ ʥʘ ʫʨʦʚʝʥʴ  ʉʈɹ<10 ʤʛ/ʣhʘʥʩ ʥʘ ʫʨʦʚʝʥʴ  ʃʅʇ<1,8 ʤʤʦʣʴ/ʣ

Shantouf R, é Kalantar-Zadeh K.Effects of sevelamer and calcium-based 

phosphate binders on lipid and inflammatory markers in hemodialysis patients.

Am J Nephrol. 2008;28(2):275-9. 

ʧʦʩʣʝ ʥʝʛʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ DCOR ʠ CARE



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ ʩʝʚʝʣʘʤʝʨʘ

Qunibi W et al. A 1-year randomized trial of calcium acetate versus sevelameron progression 

of coronary artery calcification in hemodialysis patients with comparable lipid control: the 

Calcium Acetate RenagelEvaluation-2 (CARE-2) study. AJKD. 2008;51(6):952-65. 

Åʣʠʧʠʜʦ-ʩʥʠʞʘʶʱʠʡ ʠ ʘʥʪʠʚʦʩʧʘʣʠʪʝʣʴʥʳʡʵʬʬʝʢʪ
MarangonN et al. Nonphosphate-binding effects of sevelamer-are they of clinical 

relevance? SeminDial. 2008 ;21(5):385-9.

Åʛʣʶʢʦʟʦ-ʩʥʠʞʘʶʱʠʡ ʵʬʬʝʢʪ
BrßndenA et al. Glucose-lowering effects and mechanisms of the

bile acid-sequestering resin sevelamer. Diabetes ObesMetab. 2018;20(7):1623-1631. (RCT)

Åp-ʢʨʝʟʦʣ-ʩʥʠʞʘʶʱʠʡ ʵʬʬʝʢʪ
Riccio E et al. Plasma p-cresol lowering effect of sevelamerin non-dialysis CKD patients: evidence from 

a randomized controlled trial. Clin ExpNephrol. 2018;22(3):529-538.

Åʘʢʪʠʚʠʨʫʝʪ ʦʙʤʝʥʚ ʢʦʩʪʥʦʡ ʪʢʘʥʠ
Covic A et al. A comparison of calcium acetate/magnesium carbonate and sevelamer-hydrochloride 

effects on FGF-23 and bone markers: post hoc evaluation from a controlled, randomized study. NDT. 

2013;28(9):2383-92. 



ʀʩʪʦʨʠʷ ʠʟ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ

ʠʩʭʦʜʥʦ

ʚ ʧʝʨʠʦʜ 1-3 ʤʝʩ

ʠʩʭʦʜʥʦ

ʚ ʧʝʨʠʦʜ  4-6 ʤʝʩ

ʂʦʣʠʯʝʩʪʚʦ ʥʘʟʥʘʯʘʝʤʳʭ ʪʘʙʣʝʪʦʢ ʌʉʇ ʚ ʩʫʪʢʠ
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Coyne DW et al. Real-world effectiveness of sucroferric oxyhydroxide in 

patients on chronic hemodialysis: A retrospective analysis of pharmacy data.

Clin Nephrol. 2017;88(8):59-67. 

ʈʝʟʫʣʴʪʘʪ ʧʝʨʝʚʦʜʘ ʥʘ ʩʘʭʘʨʘʪʞʝʣʝʟʘ (ʚʝʣʴʬʦʨʦ)

ʠ ʩ ʭ ʦ ʜ ʥ ʳ ʝ   ʌ ʉ ʇʠ ʩ ʭ ʦ ʜ ʥ ʳ ʝ   ʌ ʉ ʇ



ʀʩʪʦʨʠʷ ʠʟ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ

Coyne DW et al. Real-world effectiveness of sucroferric oxyhydroxide in 

patients on chronic hemodialysis: A retrospective analysis of pharmacy data.

Clin Nephrol. 2017;88(8):59-67. 

2,24Ñ0,45                            2,16Ñ0,52

2,31Ñ0,17                            2,29Ñ0,18

ʚʝʣʴʬʦʨʦ



ʀʩʪʦʨʠʷ ʠʟ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ

Coyne DW et al. Real-world effectiveness of sucroferric oxyhydroxide in 

patients on chronic hemodialysis: A retrospective analysis of pharmacy data.

Clin Nephrol. 2017;88(8):59-67. 



ʀʩʪʦʨʠʷ ʠʟ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ

Coyne DW et al. Real-world effectiveness of sucroferric oxyhydroxide in 

patients on chronic hemodialysis: A retrospective analysis of pharmacy data.

Clin Nephrol. 2017;88(8):59-67. 



ʅʠʢʦʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʜʣʷ ʙʣʦʢʘʜʳ 

ʚʩʘʩʳʚʘʥʠʷ ʬʦʩʬʘʪʦʚ
ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʘʷ ʩʨʝʜʥʷʷ ʨʘʟʥʠʮʘ

0,21 (0,15õ0,27)

0,34 (0,22õ0,46)

0,19 (-0,01õ0,40)

0,02 (-0,21õ0,23)

I2=48% p=0,062

I2=76% p=0,000

I2=81% p=0,001

I2=64% p=0,094
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ʤʝʪʘ-ʘʥʘʣʠʟ:

12 ʠʩʩʣʝʜʦʚʘʥʠʡ

ʚ ʪ.ʯ., 6 ïʈʂʀ

ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ 17%

ʜʠʘʨʝʷ ï8%

ɸɽ ʚʩʝʛʦ ï41% 

ʜʦʟʳ:

500 ʤʛ ï1000 ʤʛ ʠ ʙʦʣʝʝ

Liu X. Nicotinic acid and related compounds: A meta-

analysis of their use for hyperphosphatemia in dialysis 

patients. Medicine (Baltimore). 2018 Mar;97(12):e0117.



ʂʦʨʨʝʢʮʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Åʂʘʢʦʚʳ ʩʨʝʜʩʪʚʘ

ïʜʠʝʪʘ ?

ïʬʦʩʬʘʪ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

ïʜʠʘʣʠʟ ?

ïʢʦʨʨʝʢʮʠʷ ɻʇʊ ?



Sugisaki Trans. ASAIO 1982; 

28:302

ʉʨʘʚʥʝʥʠʝ ʢʠʥʝʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ

ʬʦʩʬʘʪʦʚʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ɻɼ
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ʉʢʦʨʦʩʪʴ 

ʤʝʞʩʝʢʪʦʨʘʣʴʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ:

ɓ2 ʤʠʢʨʦʛʦʙʫʣʠʥʘ 

ï82 ʤʣ/ʤʠʥ

ʬʦʩʬʘʪʦʚ 

ï30 ʤʣ/ʤʠʥ

Ward RA et al, Kidney 

Int.  2006; 69: 1431-1437



ʆʛʨʘʥʠʯʝʥʠʷ ɻɼ ʚ ʢʦʨʨʝʢʮʠʠ ʬʦʩʬʘʪʦʚ

ʉʘʙʦʜʘʰɸɹ ʠ ʩʦʘʚʪ. ʂʦʨʨʝʢʮʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ 

ʥʘ ʛʝʤʦʜʠʘʣʠʟʝ: ʦʧʳʪ ʦʜʥʦʛʦ ʮʝʥʪʨʘ ʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʅʝʬʨʦʣʦʛʠʷ ʠ ʜʠʘʣʠʟ. 2018. 20(4): 366-377



ʄʦʜʘʣʴʥʦʩʪʴ ʜʠʘʣʠʟʘ ʠ ʫʜʘʣʝʥʠʝ ʬʦʩʬʘʪʦʚ

1. 4,5 ʯʘʩʘ

2. ʩʪʘʥʜʘʨʪ (4 ʯʘʩʘ)

3. 800 ʤʣ/ʤʠʥ

4. ɼʚʘ ʜʠʘʣʠʟʘʪʦʨʘ

(F80A, 

Optiflux F160)
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Tonelli M. Am J Kidney Dis 54:1108-1115. 2009



ESHOL: (ʬʦʩʬʘʪʳ)

p=0,62 ïɻ ʬʬʝʢʪ ʤʦʜʘʣʴʥʦʩʪʠ

p=0,87 ïɻ ʬʬʝʢʪ ʚʨʝʤʝʥʠ

ʌʦʩʬʘʪʳ ʥʝ ʠʟʤʝʥʠʣʠʩʴ ʟʘ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʚ 

ʛʨʫʧʧʘʭ ɻɼ ʠ ɻɼʌ:

1,48 (1,44-1,52) v. 1,53 (1,48- 1,57) 

=>

1,43 (1,37- 1,50) v. 1,46 (1,40-1,52)

ʬʦʩʬʘʪʳ:

CONTRAST:

1,54 v. 1,60 ʤʤʦʣʴ/ʣ ʨ=0,02

Turkish On-line HDF:

1,52 v. 1,54 v. 1,46 ʤʤʦʣ/ʣ ʨ=0,03

HD / low HDF / hi HDF

Maduell F. JASN 24: 487ï497, 2013



ʈʂʀ:ʜʚʘ ʜʠʘʣʠʟʘʪʦʨʘ ʧʘʨʘʣʣʝʣʴʥʦ

ʧʦ 2 ʥʝʜʝʣʠ, ʧʝʨʝʢʨʝʩʪʥʳʡ ʜʠʟʘʡʥ

ʢʨʦʚʦʪʦʢ >350 ʤʣ/ʤʠʥ

ʧʦʪʦʢ ʜʠʘʣʠʟʘʪʘ 800 ʤʣ/ʤʠʥ

Thompson S,é Tonelli M. Impact of using two dialyzers in parallel on phosphate 

clearance in hemodialysis patients: a randomized trial.

NDT 2017;32(5):855-861. doi: 10.1093/ndt/gfw085.

ɸ

ɹ

2 ʥʝʜʝʣʠ2 ʥʝʜʝʣʠ

NS



Nocturnal, every-other-day, online HDF: an effective 

therapeutic alternative.

Maduell F et al. Nephrol Dial Transplant (2012) 27: 1619ï1631

ʦʙʲʝʤ ʟʘʤʝʱʝʥʠʷ ʥʘ ɻɼʌ



çʅʘʪʫʨʘʣʴʥʳʡè ʵʢʩʧʝʨʠʤʝʥʪ ʉʇʙ ʊʌʆʄʉ

ʦʪʜʝʣʝʥʠʝ ʜʠʘʣʠʟʘ ɻʄɹ ï22 ʘʧʧʘʨʘʪʘ

3 ʩʤʝʥʳ = 132 ʧʘʮʠʝʥʪʘ max

ʇʣʘʥʦʚʦʝ ʟʘʜʘʥʠʝ ï131 ʧʘʮʠʝʥʪ

(ʪʦ ʝʩʪʴ, ʟʘ ʥʝʜʝʣʶ ʤʦʞʥʦ ʥʝʜʦʟʘʧʦʣʥʠʪʴʪʨʠ ʩʝʘʥʩʘ, ʠʥʘʯʝ ï

ʥʝʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʘ ïʩʘʥʢʮʠʠ ʚʥʫʪʨʠ ʙʦʣʴʥʠʮʳ)

ʧʦʧʳʪʢʘ ʯʘʩʪʠʯʥʦ ʨʝʘʣʠʟʦʚʘʪʴ  ʨʝʞʠʤ ñevery other dayò ʥʝ ʫʜʘʣʘʩʴ

ʧʦʜʜʝʨʞʢʫ ʧʦʣʫʯʠʣʠ ʚʦʩʢʨʝʩʥʳʝ ʩʤʝʥʳ

- 20 ʧʘʮʠʝʥʪʦʚ ʢʘʞʜʫʶ ʥʝʜʝʣʶ

- 16 ʠʟ ʥʠʭ ïʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳʝ

ʟʘ 3 ʤʝʩʷʮʘ ʧʦʣʫʯʝʥʦ:

- ʥʦʨʤʘʣʠʟʘʮʠʷ ɸɼ ʫ 12/12 

- ʩʥʠʞʝʥʠʝ ʬʦʩʬʘʪʦʚ ʜʦ <1,78 ʤʤʦʣʴ/ʣ ïʫ 11/13

- ʫʤʝʥʴʰʝʥʠʝ ʧʨʠʙʘʚʦʢ ʫ 15/16, ʫʨʝʞʝʥʠʝʛʠʧʦʪʦʥʠʡ ʫ 8/11

- ʥʠ ʦʜʥʦʛʦ ʫʭʫʜʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʦʩʫʜʠʩʪʦʛʦ ʜʦʩʪʫʧʘ

- ʥʠ ʦʜʥʦʛʦ ʦʪʢʘʟʘ ʧʨʦʜʦʣʞʘʪʴ ʨʝʞʠʤ 

ɿʝʤʯʝʥʢʦʚɸʖ, ɻʝʨʘʩʠʤʯʫʢ ʈʇ. ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʚʦʜʘ ʧʘʮʠʝʥʪʦʚ ʥʘ 

ʯʝʪʳʨʝʭʨʘʟʦʚʳʡ ʛʝʤʦʜʠʘʣʠʟ. ʅʝʬʨʦʣʦʛʠʷ ʠ ʜʠʘʣʠʟ. 2019; ʚ ʧʝʯʘʪʠ



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʘï

ʢʦʨʨʝʢʮʠʷ ʘʮʠʜʦʟʘ

Vishnevskii K., Volkova O., Zemchenkov A., Suchkov V., Smirnov A. Correction of 

acidosis reduces the hyperphosphatemia severity in hemodialysis patients. Nephrol

Dial Transplant (2017) 32 (suppl_3): iii618. doi: 10.1093/ndt/gfx175.MP516.

ERA-EDTA Congress 2017

ʇʦʢʘʟʘʪʝʣʴ ɼʦ 

ʢʦʨʨʝʢʮʠʠ

ʇʦʩʣʝ 

ʢʦʨʨʝʢʮʠʠ

P

ɻʝʤʦʛʣʦʙʠʥ, ʛ/ʣ 115,4Ñ15,9 113,2Ñ14,5 0,11

ɸʣʴʙʫʤʠʥ 

ʩʳʚʦʨʦʪʢʠ, ʛ/ʣ
37,7Ñ2,7 37,3Ñ2,7 0,08

ɹʠʢʘʨʙʦʥʘʪ 

ʢʨʦʚʠ, ʤʤʦʣʴ/ʣ
19,7Ñ2,1 21,3Ñ2,2 <0,001

ʂʘʣʴʮʠʡ 

ʩʳʚʦʨʦʪʢʠ, 

ʤʤʦʣʴ/ʣ

2,08Ñ0,21 2,09Ñ0,18 0,67

ʬʦʩʬʘʪʳ 

ʩʳʚʦʨʦʪʢʠ, 

ʤʤʦʣʴ/ʣ

1,98Ñ0,59 1,74Ñ0,56 <0,001

spKt/V 1,60Ñ0,28 1,61Ñ0,29 0,65

ʙʠʢʘʨʙʦʥʘʪ ʚ ʜʠʘʣʠʟʥʦʤ ʨʘʩʪʚʦʨʝ ʟʘ ʚʨʝʤʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʫʚʝʣʠʯʝʥ ʩ 30,6Ñ0,9 

ʤʤʦʣʴ/ʣ ʜʦ 33,4Ñ1,1ʤʤʦʣʴ/ʣ (p<0,001). ʠʩʭʦʜʥʦ



ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʘ ï

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʘʥʩʝ

ʃʝʪʦ,

ʉʦʣʥʮʝ,

ʌʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ

ɻʦʨʦʜʩʢʘʷ ʄʘʨʠʠʥʩʢʘʷ 

ʙʦʣʴʥʠʮʘ, 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ

ɺʠʰʥʝʚʩʢʠʡ ʂ.ɸ. ʠ ʩʦʘʚʪ.  ʌʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʛʝʤʦʜʠʘʣʠʟʘ: 

ʢʦʤʧʣʘʝʥʪʥʦʩʪʴʠ ʵʬʬʝʢʪʳ. ʅʝʬʨʦʣʦʛʠʷ ʠ ʜʠʘʣʠʟ. 2009. ʊ. 11. ˉ 4. ʉ. 302-309



Åʂʘʢʦʚʳ ʩʨʝʜʩʪʚʘ

ïʜʠʝʪʘ ?

ïʬʦʩʬʘʪ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

ïʜʠʘʣʠʟ ?

ïʢʦʨʨʝʢʮʠʷ ɻʇʊ ?



DaVita: ʬʦʩʬʘʪʳ ïʇʊɻ ïʧʠʪʘʥʠʝ  
ʧʨʠʝʤ ʙʝʣʢʘ

(ʩʪɹɺɸ) ʛ/ʢʛ/ʩʫʪ
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Streja E. et al. Kidney Int Suppl (2013) 3, 462ï468
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ʙʝʣʢʘ

(ʩʪɹɺɸ)

ʛ/ʢʛ/ʩʫʪ

ʨʠʩʢ P>1,78 ʤʤʦʣʴ/ʣʨʠʩʢ P>1,78 ʤʤʦʣʴ/ʣ

ʇʊɻ

ʧʛ/ʤʣ



˿˻˿̂˨ˮ˿́ˢ̒ ˴ˢ˶̎̇ˮ̅ˮ˴ˢ̇ˮ̒



ʄʝʜʠʘʢʘʣʴʮʠʥʦʟ

Åʅʝʪ ʚʦʩʧʘʣʝʥʠʷ
Åʅʝʪ ʣʠʧʠʜʥʳʭ ʙʣʷʰʝʢ
Åʆʙʳʯʥʦ ʙʝʩʩʠʤʧʪʦʤʥʳʡ

Åʇʩʝʚʜʦʛʠʧʝʨʪʦʥʠʷ

ɸʪʝʨʦʩʢʣʝʨʦʟ

Åɺʦʩʧʘʣʝʥʠʝ
Åʃʠʧʠʜʳ
Åʆʢʣʣʶʟʠʷ, ʚʝʜʫʱʘʷ 
ʢ ʠʰʝʤʠʠ 



Briet M et al. Arterial stiffness and pulse pressure in CKD and ESRD.

Kidney Int. 2012 Aug;82(4):388-400

ʂʘʣʴʮʠʬʠʢʘʮʠʷ ʤʝʜʠʠʠ ʝʸ ʧʦʩʣʝʜʩʚʠʷ



Adenwalla SF et al. The importance of accurate measurement of aortic 

stiffness in patients with chronic kidney disease and end-stage renal disease.

Clin Kidney J. 2017;10(4):503-515. 

ʂʘʣʴʮʠʬʠʢʘʮʠʷ ʤʝʜʠʠʠ ʝʸ ʧʦʩʣʝʜʩʪʚʠʷ



ʂʘʣʴʮʠʬʠʣʘʢʩʠʷ 



ʆʙʥʦʚʣʝʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ 2015



ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʦʩʫʜʠʩʪʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ: ʉʇʙ

0 ʙʘʣʣʦʚ (25 ʣʝʪ)           ʠ  23 ʙʘʣʣʘ (73 ʛʦʜʘ)

ʉʘĬʈ          ʨ=0,00001

ʉʉɿ            ʨ=0,001

ɺʦʟʨʘʩʪ      ʨ=0,02

ɿʝʤʯʝʥʢʦʚ ɸʖ. ʂʣʠʥ.ʥʝʬʨʦʣʦʛʠʷ 2013 ˉ1



˴˻˾˾˩˴̇ˮ̒ ˥ˮ˽˩˾˽ˢ˾ˢ́ˮ˾˩˻˭ˢ



̇˩˶˩ˤ˻˯ ˨ˮˢ˽ˢ˭˻˹ 
˽ˢ˾ˢ́˥˻˾˸˻˹



ʆʙʥʦʚʣʝʥʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʡ 2015



ʈʠʩʢʠʄʂʅ-ʍɹʇ: COSMOS Study 2015

Fern§ndez-Mart²nJL; COSMOS Study, NDT 2015;30:1542ï1551 

ʉʘ ï2,2 ʤʤʦʣʴ/ʣPï1,42 ʤʤʦʣʴ/ʣ

1,7 ʤʤʦʣʴ/ʣ 2,35 ʤʤʦʣʴ/ʣ



ʊʘʡʚʘʥʴ, 95 ʪʳʩʷʯ ʧʘʮʠʝʥʪʦʚ, 3,5 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʷ

ɻʨʫʧʧʘ (ʪʦʣʴʢʦ ʦʪʢʣʦʥʝʥʠʷ) ɼʦʣʷ ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ

ʎʝʣʝʚʳʝ ʇʊɻ, Ca, P 13% 1

ʇʊɻ>300 ʧʛ/ʤʣ 6% 0,93(0,87ï0,98)

ʇʊɻ<150 ʧʛ/ʤʣ 20% 1.35(1.30ï1.40)

ɺʳʩʦʢʠʡ P 4% 1.31(1.23ï1.41)

ɺʳʩʦʢʠʝ ʈ ʠ ʉʘ 2% 1.25(1.15ï1.36)

ɺʳʩʦʢʠʡ ʈ, ʥʠʟʢʠʡ ʉʘ 1% 2.04(1.82ï2.29)

ʅʠʟʢʠʡ ʈ 1% 1.27(1.16ï1.38)

ʅʠʟʢʠʡ ʉʘ 3% 1.38(1.28ï1.47)

ʅʠʟʢʠʡ ʉʘ, ʇʊɻ>300 ʧʛ/ʤʣ 2% 1.46(1.33ï1.60)

ʅʠʟʢʠʡ ʉʘ, ʚʳʩʦʢʠʡ ʈ, ʇʊɻ>300 ʧʛ/ʤʣ 1% 1.75(1.57ï1.95)

ʅʠʟʢʠʡ ʉʘ, ʚʳʩʦʢʠʡ ʈ, ʇʊɻ<150 ʧʛ/ʤʣ 1% 2.50(2.22ï2.82)

ʚʳʩʦʢʠʡ ʈ, ʇʊɻ>300 ʧʛ/ʤʣ 5% 1.08(1.01ï1.15)

ʚʳʩʦʢʠʡ ʈ,ʇʊɻ<150 ʧʛ/ʤʣ 3% 1.74(1.63ï1.85)

ʚʳʩʦʢʠʡ ʈ ʠ ʉʘ, ʇʊɻ<150 ʧʛ/ʤʣ 2% 2.06(1.92ï2.21)

ʚʳʩʦʢʠʡ ʉʘ, ʥʠʟʢʠʡ ʈ, ʇʊɻ<150 ʧʛ/ʤʣ 1% 2.62(2.43ï2.81)

ʥʠʟʢʠʡ ʈ, ʇʊɻ<150 ʧʛ/ʤʣ 5% 1.63(1.55ï1.72)

ʥʠʟʢʠʡ ʈ ʠ ʉʘ, ʇʊɻ<150 ʧʛ/ʤʣ 1% 1.98(1.83ï2.14)

ʥʠʟʢʠʡ ʉʘ, ʇʊɻ<150 ʧʛ/ʤʣ 3% 1.77(1.66ï1.88)

ɺʳʩʦʢʠʡ ʉʘ, ʇʊɻ<150 ʧʛ/ʤʣ 9% 1.78(1.70ï1.86)

ɺʳʩʦʢʠʡ ʉʘ, ʇʊɻ>300 ʧʛ/ʤʣ 7% 0.86(0.81ï0.91)
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Lin YC. PLoS One. 2015;10(6):e0129737 
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çʄʂʅ-ʍɹʇ ʬʝʥʦʪʠʧèʯʠʩʣʦ (%) 

ʧʘʮʠʝʥʪʦʚ

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʠʩʢ 

ʣʝʪʘʣʴʥʦʩʪʠʇʊɻ ʉʘ ʬʦʩʬʘʪʳ

> 600 > 2,55 >1,78 514     (2%) 1,35 (1,12õ1,62)

> 600 ʮʝʣʝʚʦʡ>1,78 2803   (11%) 1,15 (1,04õ1,28)

301-600 > 2,55 >1,78 593     (2%) 1,20 (1,02õ1,42)

301-600 > 2,55 ʮʝʣʝʚʦʡ631     (2%) 1,29 (1,10õ1,50)

<150 ʮʝʣʝʚʦʡ>1,78 574     (2%) 1,44 (1,14õ1,50)

Block GA. Clin J Am Soc Nephrol. 2013;8(12):2132-40.

ɿʥʘʯʠʤʫʶ ʜʦʣʶ ʩʦʩʪʘʚʣʷʣʠ ʧʘʮʠʝʥʪʳ:

Åʩ ʫʨʦʚʥʝʤ ʇʊɻ 301-600 ʧʛ/ʤʣ 

Åʩ ʥʦʨʤʦʢʘʣʴʮʠʝʤʠʝʡʠ 

Åʬʦʩʬʘʪʘʤʠ 

üʚ ʮʝʣʝʚʦʤ (15%) ʠ

üʚʳʰʝ ʮʝʣʝʚʦʛʦ ʜʠʘʧʘʟʦʥʘ (16%); 

ʵʪʠ ʧʘʮʠʝʥʪʳ (31%) ʥʝ ʠʤʝʣʠ ʧʦʚʳʰʝʥʥʳʭ ʨʠʩʢʦʚ ʣʝʪʘʣʴʥʦʩʪʠ.

36 çʬʝʥʦʪʠʧʦʚè,  12 ʠʟ ʥʠʭ (ʦʪ 2% ʧʘʮʠʝʥʪʦʚ) ïʦʭʚʘʪʳʚʘʣʠ 90% ʧʦʧʫʣʷʮʠʠ

20% - ʚ ʮʝʣʝʚʦʤ ʜʠʘʧʘʟʦʥʝ :150-300 ʧʛ/ʤʣ; 2,1-2,55 ʠ  1,13-1,78 ʤʤʦʣʴ/ʣ
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Block GA. Clin J Am Soc Nephrol. 2013;8(12):2132-40.

ʦʜʠʥʦʯʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʄʂʅ-ʍɹʇ ʚ ʨʝʛʨʝʩʩʠʠ ʂʦʢʩʘ ʧʨʠʥʠʤʘʣ ʥʘ ʩʝʙʷ

üʦʪ 10 ʜʦ 26%ʠʟʙʳʪʦʯʥʦʛʦ ʨʠʩʢʘ, 

ʪʦʛʜʘ ʢʘʢ ʜʚʘ ʠʟ ʪʨʝʭ ʙʠʦʤʘʨʢʝʨʦʚʦʙʲʷʩʥʷʣʠ 

ü 82% ʠʟʙʳʪʦʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʠʩʭʦʜʦʚ ʠ 

ü 74%ʠʟʙʳʪʦʯʥʳʭ ʣʝʪʘʣʴʥʳʭ ʠʩʭʦʜʦʚ

ʅʘʠʚʳʩʰʠʝ ʨʠʩʢʠ (ʚ ʧʦʨʷʜʢʝ ʩʥʠʞʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ) - ʩʦʯʝʪʘʥʠʷ:

Åʚʳʭʦʜʘ ʠʟ ʎɼ  ʇʊɻ ʠ ʬʦʩʬʘʪʦʚ,

Åʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʇʊɻ ʠ ʬʦʩʬʘʪʦʚ,

Åʚʳʭʦʜʘ ʠʟ ʎɼ  ʇʊɻ ʠ ʢʘʣʴʮʠʷ,

Åʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʇʊɻ ʠ ʢʘʣʴʮʠʷ,

Åʚʳʭʦʜʘ ʠʟ ʮʝʣʝʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʬʦʩʬʘʪʦʚ ʠ ʢʘʣʴʮʠʷ,

Åʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʬʦʩʬʘʪʦʚ ʠ ʢʘʣʴʮʠʷ;

ʥʘʠʤʝʥʴʰʠʝ ʨʠʩʢʠ (ʚ ʧʦʨʷʜʢʝ ʩʥʠʞʝʥʠʷ ʟʥʘʯʠʤʦʩʪʠ) - ʩʦʯʝʪʘʥʠʷ:

Åʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʇʊɻ,

Åʚʳʭʦʜ ʠʟ ʎɼ  ʢʘʣʴʮʠʝʤʠʠ,

Åʚʳʩʦʢʘʷ ʢʘʣʴʮʠʝʤʠʷ



ʆʙʥʦʚʣʝʥʠʝ 
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VDRA 
ςs ˴́ˮˤˢ́˻˾̍ ˾˩̇˩˽́˻˾˻ˤ 
ˤˮ́ˢ˸ˮ˹ˢ D



ʊʝʨʘʧʠʷ VitD

Åɸʜʝʢʚʘʪʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʥʫʪʨʠʪʠʚʥʦʛʦVitD

ï5000 ʄɽ/ʩʫʪ=>  75 ʥʤʦʣʴ/ʣ

ïʩʦʣʥʮʝ ʠʣʠ ʋʌ-ɺ

ïʙʦʣʶʩʥʦ40.000/ʤʝʩʠʣʠ 500.000/6-12 ʤʝʩ

Åʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʶʪ ʇʊɻ

ÅVDRA ʩʥʠʞʘʶʪ ʧʨʦʪʝʠʥʫʨʠʶ

de Borst MH. Active vitamin D treatment for 

reduction of residual proteinuria: a systematic 

review. J Am Soc Nephrol. 2013;24:1863-71

ÅVDRA ʥʝ ʟʘʤʝʜʣʷʶʪ ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʪʨʦʬʠʠ ʃɾ

(PRIMO, OPERA)

Goldsmith DJA. Semin Nephrol, 2014; 34)6): 660ï668



ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ VDRA ʧʨʠ ʇʊɻ<150 ʧʛ/ʤʣ

Cozzolino M. FARO Survey. NDT (2012) 27: 3588ï94

Thus, the possibility that complete withdrawal of vitD may contribute to

the increased mortality attributed to ABD cannot be completely ruled out.

Accordingly, - supplements: physiologic doses of active vitD

(ie, 1-2 ɛg of paricalcitol / session )



ʕʬʬʝʢʪʳ ʜʝʬʠʮʠʪʘ ʠ ʠʟʙʳʪʢʘ D



4.2.1. ʋ ʚʟʨʦʩʣʳʭ ʩ ʍɹʇ 3ʘ-5 ʥʝ ʥʘ ʜʠʘʣʠʟʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʨʫʪʠʥʥʦ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʣʴʮʠʪʨʠʦʣʠʣʠ ʘʥʘʣʦʛʠ 

ʚʠʪʘʤʠʥʘ D(2ʉ).  ʆʙʦʩʥʦʚʘʥʦ  ʦʩʪʘʚʠʪʴʢʘʣʴʮʠʪʨʠʦʣʠʣʠ 

ʘʥʘʣʦʛʠ ʚʠʪʘʤʠʥʘ Dʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʍɹʇ 4-5 ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʠ ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ɻʇʊ

ʋ ʜʝʪʝʡ ʢʘʣʴʮʠʪʨʠʦʣʠʣʠ ʘʥʘʣʦʛʠ ʚʠʪʘʤʠʥʘ Dʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ  ʢʘʣʴʮʠʝʤʠʠʚ 

ʥʦʨʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ (2ʉ).



˴ˢ˶̎̇ˮ˸ˮ˸˩́ˮ˴ˮ



ʠʩʩʣʝʜʦʚʘʥʠʝ EVOLVE



ɼʦʩʪʠʞʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʪʦʯʝʢ ʚ ITT ʘʥʘʣʠʟʝ

Chertow GM et al. N Engl J Med. 2012 Dec 27;367(26):2482-94.

ʩʤʝʨʪʴʧʝʨʚ.ʢʦʤʧ.ʪʦʯʢʘ

ʆʀʄ
ʩʪʝʥʦʢʘʨʜʠʷ

ʍʉʅ
ʙʦʣ.ʧʝʨʠʬ.ʩʦʩʫʜʦʚ



EVOLVE



ʇʝʨʚʠʯʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ EVOLVE

ʇʘʮʠʝʥʪʳ ʩʪʘʨʰʝ ʠ ʤʦʣʦʞʝ 65 ʣʝʪ

ʕʬʬʝʢʪ ʮʠʥʘʢʘʣʮʝʪʘ ʥʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ

ʠ ʥʝ-ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ

ʩʦʙʳʪʠʷ

ʊʝʯʝʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ɻʇʊ ʫ ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ ʠ ʵʬʬʝʢʪʳ ʮʠʥʘʢʘʣʮʝʪʘ

ʕʬʬʝʢʪ ʪʝʨʘʧʠʠ ʮʠʥʘʢʘʣʮʝʪʦʤ ʥʘ ʯʘʩʪʦʪʫ ʧʝʨʝʣʦʤʦʚ

ʂʘʣʴʮʠʬʠʣʘʢʩʠʩʠ ʪʝʨʘʧʠʷ ʮʠʥʘʢʘʣʮʝʪʦʤ

ʉʢʣʦʥʥʦʩʪʴ ʢ ʢʘʣʴʮʠʬʠʢʘʮʠʠ: ʧʨʝʜʠʢʪʦʨʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʚ EVOLVE

ʋʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʜʠʘʣʠʟʠʨʫʶʱʝʤ ʨʘʩʪʚʦʨʝ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʩʦʙʳʪʠʷ

ʕʬʬʝʢʪ ʮʠʥʘʢʘʣʮʝʪʘ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʠʩʭʦʜʳ ʠ ʫʨʦʚʥʠ FGF-23

ʕʬʬʝʢʪ ʮʠʥʘʢʘʣʮʝʪʘ ʠ ɸɼ

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠʚ EVOLVE

ʂʦʵʬʬʠʮʠʝʥʪ ʚʳʠʛʨʳʰʘ ʚ ʧʘʨʘʭ (win ratio)

ʆʮʝʥʢʘ ʩʦʦʪʥʦʰʝʥʠʷ ʮʝʥʘ-ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʨʘʧʠʠ ʮʠʥʘʢʘʣʮʝʪʦʤ

ɿʘʷʚʣʝʥʠʝ ʦ ʧʦʟʠʮʠʠ ERA-EDTA



Supplement ʢ ʧʝʨʚʠʯʥʦʡ ʧʫʙʣʠʢʘʮʠʠ, 2012

Chertow GM et al. N Engl J Med. 2012 Dec 27;367(26):2482-94.



ɼʦʩʪʠʞʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʪʦʯʝʢ ʫ ʧʘʮʠʝʥʪʦʚ 
ʩʪʘʨʰʝ ʠ ʤʦʣʦʞʝ 65 ʣʝʪ

ʢʦʤʧʦʟʠʪʥʘʷ ʪʦʯʢʘ

ʩʤʝʨʪʴ

<65

>65

<65

>65

cina

placebo

cina

placebo

Parfrey PS et al. 

Clin J Am  Soc Nephrol. 

2015; 10(5): 791ï799.



ʕʬʬʝʢʪ ʮʠʥʘʢʘʣʮʝʪʘ ʥʘ ʪʚʝʨʜʳʝ ʠʩʭʦʜʳ ʠ 

ʜʠʥʘʤʠʢʘ FGF23

2602 ʧʘʮʠʝʥʪʦʚ  ʠʟ 3883 (67%) ʠʤʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ FGF23 

ʥʘ ʩʪʘʨʪʝ ʠ ʥʘ 20-ʦʡ ʥʝʜʝʣʝ

Moe SM et al. Circulation. 2015;132:27-39 



Gunnar Henrik Heine: 
How to prevent sudden death in CKD

53th ERA-EDTA. A preview of the future in cardiovascular risk 
management in CKD. May, 21  2016

EURECA-m Working Group
(EUropeanREnaland CArdiovascularMedicine)

Gunnar Heine, Homburg/Saar, Germany

Roberts MA et al. Secular trends in 
cardiovascular mortality rates of 
patients receiving dialysis compared 
with the general population.
Am J Kidney Dis. 2011;58(1):64-72.

34741 ͨ͊ͼ͙͔͍ͤͭͦ
93112 ͨ͊ͼ͙͔ͤͭͦ-͔ͭ͡ 
7 267 ˿˿ ͔͔͚ͫͣͪͭ

˹͔͔͙͔͊ͫͤ͡ ͙͙͒͊ͤ͘͡·͔ ͨ͊ͼ͙͔ͤͭ·

όˢ͍͙ͫͭͪ͊͡Ύ ͙ ˹͍ͦ͊Ύ ˭͔͙͊ͤ͒͡Ύ ς˹ ͊ͼΦ˾͔͎͙ͫͭͪ)



ʇʨʠʯʠʥʳ ʠ ʩʪʨʫʢʪʫʨʘ 
ʚʥʝʟʘʧʥʦʡ ʢʘʨʜʠʘʣʴʥʦʡ ʩʤʝʨʪʠʥʘ ʜʠʘʣʠʟʝ

USRDS database:

͙͙͙͎͊ͪͭͣͣͦͯͭ ͋·ͭΈ 
͍͔͍͔ͦͭͭͫͭͤͤ· ͊͘: 

56%͍͔ͫͻ ͙͊ͪ͒͊͟͡Έͤ·ͻ 
͔͔͚ͫͣͪͭ ͙͡2͙5% ͍ ͔ͫͻ 
͔͔͚ͫͣͪͭ ͤ͊ ˽˨͙

65%͍͔ͫͻ ͙͊ͪ͒͊͟͡Έͤ·ͻ 
͔͔͚ͫͣͪͭ ͙͙͡ 27% ͍ ͔ͫͻ 
͔͔͚ͫͣͪͭ ͤ͊ ˥˨

Di LulloL etal. Sudden cardiac death and chronic kidney disease: From pathophysiology 
to treatment strategies. Int J Cardiol. 2016;217:16-27. 



QT ʠʥʪʝʨʚʘʣ

QTc- QTcorrected

QTc= QT/(RR)ѹ
BazettHC. An analysis of the time-relations of 
electrocardiograms. Heart.1920;7:353�t370

(n=39)

QTc = QT/(RR)Ѻ
FridericiaLS. The duration of systole in the 
electrocardiogram of normal subjects and of 
patients with heart disease.ActaMedica
Scandinavica. 1920;53:469�t486.

QTc= QT + 0,154Ҏόм ҍ wwύ
SagieA et al. An improved method for adjusting 
the QT interval for heart rate (the Framingham 
Heart Study) Am J Cardiol. 1992;70:797�t801

(n=5018)


