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Å ʌʦʩʬʦʨ ʙʳʣ ʦʪʢʨʳʪ ʥʝʤʝʮʢʠʤ ʘʣʭʠʤʠʢʦʤ ʍʝʥʥʠʛʦʤɹʨʘʥʜʦʤ. 

ʍ.ɹʨʘʥʜʙʳʣ ʛʘʤʙʫʨʛʩʢʠʤ ʢʫʧʮʦʤ, ʟʘʪʝʤ ʨʘʟʦʨʠʣʩʷʠ ʨʝʰʠʣ 

ʧʦʧʳʪʘʪʴ ʩʯʘʩʪʴʷ ʚ ʘʣʭʠʤʠʠ. ʇʨʦʨʘʙʦʪʘʚ ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʙʝʟʫʩʧʝʰʥʦ, ʦʥ ʟʘʜʫʤʘʣ ʟʘʥʷʪʴʩʷ ʧʦʠʩʢʘʤʠ çʬʠʣʦʩʦʬʩʢʦʛʦ 

ʢʘʤʥʷè. ʇʨʝʞʜʝ ʚʩʝʛʦ ɹʨʘʥʜʨʝʰʠʣ ʧʦʠʩʢʘʪʴ ʵʪʦ 

ʪʘʠʥʩʪʚʝʥʥʦʝ ʚʝʱʝʩʪʚʦ ʚ ʧʨʦʜʫʢʪʘʭ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʦʥ 

ʠʟʙʨʘʣ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʯʫ. ɺʳʧʘʨʠʚ ʧʦʯʪʠ ʜʦʩʫʭʘ, ɹʨʘʥʜ

ʧʦʜʚʝʨʛ ʝʝ ʩʠʣʴʥʦʤʫ ʥʘʛʨʝʚʘʥʠʶ, ʧʨʠ ʵʪʦʤ ʦʥ ʥʘʙʣʶʜʘʣ, ʯʪʦ 

ʧʦʣʫʯʘʝʪʩʷ ʙʝʣʦʝ ʚʝʱʝʩʪʚʦ, ʩʛʦʨʘʶʱʝʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʙʝʣʦʛʦ ʜʳʤʘ.

Å ʉʚʦʝ ʥʘʟʚʘʥʠʝ ʬʦʩʬʦʨ ʧʦʣʫʯʠʣ ʙʣʘʛʦʜʘʨʷ ʩʚʦʡʩʪʚʫ 

ʩʚʝʪʠʪʴʩʷ ʚ ʪʝʤʥʦʪʝ (ʦʪʜʨʝʚʥʝʛʨʝʯʝʩʢʦʛʦ ű ɠðʩʚʝʪ 

ʠűɏɟɤðʥʝʩʫ;űɤůűɧɟɞɠðʩʚʝʪʦʥʦʩʥʳʡ; ʣʘʪ. Phosphorus). 

Å ʅʦʨʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʈ ʧʣʘʟʤʳ ʩʦʩʪʘʚʣʷʝʪ 0.81-1.45 

ʤʤʦʣʴ/ʣ (2.5-4.5 ʤʛ/ʜʣ). ʆʢʦʣʦ 2/3 ʧʣʘʟʤʝʥʥʦʛʦ ʈ ʩʦʩʪʘʚʣʷʝʪ 

ʦʨʛʘʥʠʯʝʩʢʠʡ ʈ. ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʧʣʘʟʤʝʥʥʳʡ ʈ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʦʩʥʦʚʥʦʤ ʢʘʢ HPO4
2-ʠ H2PO4

-. ʅʝʦʨʛʘʥʠʯʝʩʢʠʡ ʧʣʘʟʤʝʥʥʳʡ ʈ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʢʘʢ ʬʦʩʬʘʪ ʚ ʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, 

ʪʘʢ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʙʝʣʢʦʤ ʠʣʠ ʩʢʦʤʧʣʝʢʩʠʨʦʚʘʥʥʳʡʩ Ca, Na, 

Mg. ʉʚʷʟʳʚʘʥʠʝ ʩ ʙʝʣʢʦʤ ʤʠʥʠʤʘʣʴʥʦ, ʦʢʦʣʦ 10%, 35-40% ʚ 

ʢʦʤʧʣʝʢʩʘʭ, ʘ ʦʩʪʘʣʴʥʦʝ ʠʦʥʠʟʠʨʦʚʘʥʦ. ʆʢʦʣʦ 90% 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʈ ʧʣʘʟʤʳ ʤʦʞʝʪ ʙʳʪʴ ʫʣʴʪʨʘʬʠʣʴʪʨʦʚʘʥʦ.

ʌʦʩʬʦʨ

ʂʘʨʪʠʥʘ ɼʞʦʟʝʬʘ ʈʘʡʪʘ 

çɸʣʭʠʤʠʢ, ʦʪʢʨʳʚʘʶʱʠʡ 

ʬʦʩʬʦʨè (1771 ʛ.)
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ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʝʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ

Å ʈʦʣʴ ʬʦʩʬʦʨʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʢʦʩʪʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʍɹʇ

Å ʇʫʪʠ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʳ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʥʳʭ ʤʝʪʦʜʦʚ

Å ʇʣʝʡʦʪʨʦʧʥʳʡʵʬʬʝʢʪ ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʣʝʯʝʥʠʝ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

Å ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʥʦʛʦ ʚʠʪʘʤʠʥʘ Dʥʘ ʣʝʯʝʥʠʝ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ

Å ɸʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ ʥʘ ʜʠʘʣʠʟʝ
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KDIGO: ʍɹʇ-ʄʂʅ: ʄʥʦʛʦʬʘʢʪʦʨʥʦʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ 

ʟʘʙʦʣʝʚʘʥʠʝ

ʃʙʤʵʯʡʭʡʣʙʯʡʸ1,2

ʃʧʪʫʦʧ-

ʥʡʦʞʩʙʤʵʦʴʞ 

ʦʙʩʬʱʞʦʡʸ4

ʈʧʩʙʟʞʦʡʞ 
ʣʧʪʫʞʢ1

ʁʠʥʞʦʞʦʡʞ 
ʤʙʚʧʩʙʫʧʩʦʴʮ 
ʨʧʣʙʠʙʫʞʤʞʢ1-3,5

1. Moe S, et al. Kidney Int. 2006;69:1945-1953; 2. Goodman  WG. Semin Dial. 2004;17:209-216; 3. National Kidney Foundation. Am J Kidney Dis. 2003;42(suppl 3):S1-S201; 4. 

Goodman WG, et al. Kidney Int. 2008;74:276-288; 5. Urena Torres P, et al. Kidney Int. 2008;73:102-107. 

ʍɹʇ-ʄʂʅ ïɻ ʪʦ ʩʦʩʪʦʷʥʠʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʥʘʣʠʯʠʝʤ 

ʥʝ ʤʝʥʝʝ, ʯʝʤ ʦʜʥʦʛʦ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʧʨʠʟʥʘʢʦʚ:

1. ʀʟʤʝʥʝʥʠʝ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (Ca, P, ʇʊɻ ʠʣʠ 

ʚʠʪʘʤʠʥ D)

2. ʇʦʨʘʞʝʥʠʝ ʢʦʩʪʝʡ (ʦʙʦʨʦʪ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʦʙʲʝʤ, 

ʣʠʥʝʡʥʳʡ ʨʦʩʪ, ʧʣʦʪʥʦʩʪʴ)

3. ʂʘʣʴʮʠʬʠʢʘʮʠʷʤʷʛʢʠʭ 

ʪʢʘʥʝʡ ʠ/ʠʣʠ ʩʦʩʫʜʦʚ
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ʌʦʩʬʘʪʳ



ʋʨʦʚʝʥʴ ʬʦʩʬʦʨʘ ʠ ʨʠʩʢ ʩʤʝʨʪʠ ʫ ʙʦʣʴʥʳʭ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟʝ
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Block GA et al. J Am Soc Nephrol 2004;15:2208-2218

ɸʥʘʣʠʟ ʘʩʩʦʮʠʘʮʠʠ ʫʨʦʚʥʷ 

ʬʦʩʬʦʨʘ ʠ ʨʠʩʢʘ ʩʤʝʨʪʠ 

ʧʨʦʚʝʜʝʥ ʫ 40538 ʙʦʣʴʥʳʭ 

ʥʘ ɻɼ. ɼʘʥʥʳʝ case mix 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʧʦ 

ʚʦʟʨʘʩʪʫ, ʧʦʣʫ, ʨʘʩʝ, 

ʜʠʘʙʝʪʫ, ʜʠʘʣʠʟʥʦʤʫ 

ʩʪʘʞʫ, ʚ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ 

ʘʥʘʣʠʟʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʥʘ ʚʝʩ, 

URR, ʘʣʴʙʫʤʠʥ, ʢʨʝʘʪʠʥʠʥ, 

PTH.



ʋʨʦʚʝʥʴ ʬʦʩʬʦʨʘ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʍɹʇ
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ʀʟʫʯʝʥʳ 985 ʤʫʞʯʠʥ 

(ʚʦʟʨʘʩʪ 67.4 10.9) ʩ ʍɹʇ 

1-5 ʩʪ. ʆʮʝʥʢʘ ʨʠʩʢʘ 

ʠʩʭʦʜʘ ʠ ʫʜʚʦʝʥʠʷ 

ʫʨʦʚʥʷ ʢʨʝʘʪʠʥʠʥʘʚ 

ʢʚʘʨʪʠʣʷʭ ʫʨʦʚʥʷ 

ʬʦʩʬʦʨʘ, ʢʦʨʨʝʢʮʠʷ ʥʘ 

ʚʦʟʨʘʩʪ, ʨʘʩʫ, 

ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ɸɼ, 

ʜʠʘʙʝʪ, ʢʫʨʝʥʠʝ, ʉʂʌ, 

ʘʣʴʙʫʤʠʥ, ʢʘʣʴʮʠʡ, 

ʙʠʢʘʨʙʦʥʘʪ, BUN, Hb, 

ʙʝʣʦʢ ʚ ʩʫʪʦʯʥʦʡ ʤʦʯʝ, 

ʧʨʠʤʝʥʝʥʠʝ 

Schwarz S et al. Clin J Am Soc Nephrol 2006;1:825-831 

ʉʘ-ʩʦʜʝʨʞʘʱʠʭ ʬʦʩʬʘʪ-ʙʠʥʜʝʨʦʚ, ʀɸʇʌ/ɹʈɸ.

ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʬʦʩʬʦʨ ʙʳʣ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤ ʨʠʩʢʦʤ ʠʩʭʦʜʘ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʍɹʇ.



ʇʦʜʘʚʣʝʥʠʝ ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʘʧʘʪʠʪʘ ʧʨʠ ʍɹʇ

OôNeil WC. Kidney Int 2007;71:282-283

Åʇʠʨʦʬʦʩʬʘʪ(PPi) ʠ 

ʤʘʪʨʠʯʥʳʡ Gla ʧʨʦʪʝʠʥ 

(MGP) ïʦʩʥʦʚʥʳʝ 

ʠʥʛʠʙʠʪʦʨʳ ʦʙʨʘʟʦʚʘʥʠʷ 

ʘʧʘʪʠʪʘ.

ÅPPi ʤ.ʙ. ʚ ʜʝʬʠʮʠʪʝ ʠʟ-ʟʘ 

ʛʠʜʨʦʣʠʟʘ ʚ ʦʨʪʦʬʦʩʬʘʪ

(Pi) ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʳ.

Åʇʨʠ ʫʨʝʤʠʠ ʤ.ʙ. ʩʥʠʞʝʥʘ 

ʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝMGP.

Åɸʣʢʘʣʦʟ, ʥʘʙʣʶʜʘʶʱʠʡʩʷ ʧʦʩʣʝ ʩʝʘʥʩʘ ʜʠʘʣʠʟʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʠʤ ʩʪʘʜʠʷʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʘʧʘʪʠʪʘ.

ÅMg ʩʪʘʙʠʣʠʟʠʨʫʝʪ ʘʤʦʨʬʥʫʶ ʬʦʨʤʫ ʬʦʩʬʘʪʘ ʢʘʣʴʮʠʷ ʠ ʠʥʛʠʙʠʨʫʝʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʘʧʘʪʠʪʘ.
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ʌʦʩʬʘʪ ïʬʘʢʪʦʨ ʩʦʩʫʜʠʩʪʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ
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Evenepoel P, Rodrigues M, Ketteler M. Seminars in Nephrology 2014;34,2:151-163

Å ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷʚʝʜʝʪ ʢ 

ʘʢʪʠʚʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ 

ʬʦʩʬʘʪʦʚ 

ʛʣʘʜʢʦʤʳʰʝʯʥʳʤʠ 

ʢʣʝʪʢʘʤʠ ʘʦʨʪʳ ʯʝʣʦʚʝʢʘ 

(SMCs). 

Å ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʬʦʩʬʘʪʦʚ ʚʝʜʝʪ ʢ 

ʩʥʠʞʝʥʠʶ ʨʝʛʫʣʷʮʠʠ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʝʥʦʚ 

SMCs ʠ ʧʦʚʳʰʝʥʠʶ 

ʨʝʛʫʣʷʪʦʨʥʳʭ

ʩʚʦʡʩʪʚ ʦʩʪʝʦʙʣʘʩʪʥʳʭʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ cbfa-1 ʠ runx2. 

Å ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʘʦʨʪʘʣʴʥʳʝ SMCs ʥʘʯʠʥʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʢʦʩʪʥʳʝ 

ʢʣʝʪʦʯʥʦ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʧʨʝʢʘʣʴʮʠʬʠʮʠʨʦʚʘʥʥʳʝʤʘʪʨʠʯʥʳʝ ʚʝʟʠʢʫʣʳ ʠ ʨʷʜ ʢʦʩʪʥʦ-

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʪʝʠʥʦʚ (ʱʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ, ʦʩʪʝʦʢʘʣʴʮʠʥ, ʦʩʪʝʦʧʦʥʪʠʥ, ʢʦʣʣʘʛʝʥ 

I). ʕʪʦʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʤʝʥʝʥʠʷ ʬʝʥʦʪʠʧʘ ʢʣʝʪʦʢ ʥʘʟʚʘʥ ʦʩʪʝʦʭʦʥʜʨʦʛʝʥʥʦʡ

ʪʨʘʥʩʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ.
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ʌʦʩʬʦʨ 

FGF-23

ʂʘʣʴʮʠʪʨʠʦʣʄʝʪʘʙʦʣʠʯʝʩʢʘʷ 

ʙʦʣʝʟʥʴ ʢʦʩʪʠ

ɻʠʧʝʨʪʨʦʬʠʷ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ

ʉʦʩʫʜʠʩʪʘʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ

ʕʥʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ

ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʘʷ ʣʝʪʘʣʴʥʦʩʪʴ

ʇʊɻ

Å ʀʟʙʳʪʦʢ ʬʦʩʬʘʪʦʚ ʚʝʜʝʪ ʢ 

ʧʦʚʳʰʝʥʠʶ FGF23, 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʘʚʣʷʝʪ ʧʨʦʜʫʢʮʠʶ 

ʢʘʣʴʮʠʪʨʠʦʣʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʘ. 

Å ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷʠ ʩʘʤʘ 

ʦʪʚʝʪʩʪʚʝʥʥʘ ʟʘ ʧʦʚʳʰʝʥʠʝ 

ʫʨʦʚʥʷ PTH. 

Å ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ (ʈ, 

FGF23, PTH) ʩʚʷʟʘʥ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʣʝʪʘʣʴʥʦʩʪʠ ʠ 

ʥʘʧʨʷʤʫʶ ʚʦʚʣʝʯʝʥ ʚ 

ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ 

ʍɹʇ. 

Å ʂʨʦʤʝ ʵʪʦʛʦ, 

ʤʝʪʘʙʦʣʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ 

ʢʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʦʩʣʝʜʩʪʚʠʝʤ 

ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ 

PTH ʠ ʚʠʪʘʤʠʥʘ D. 
Evenepoel P, Rodrigues M, Ketteler M. Seminars in Nephrology 2014;34,2:151-163



ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʦʢʘʟʳʚʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʬʦʩʬʘʪʦʚ ʚ ʩʳʚʦʨʦʪʢʝ 

ʢʨʦʚʠ

Åɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ1

Åʋʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʚʩʝʭ ʧʨʠʯʠʥ ʠ ʨʠʩʢʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʤʝʨʪʥʦʩʪʠ 

ʩʚʷʟʘʥʦ ʩ ʫʨʦʚʥʝʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʦʩʬʦʨʘ3,4,5

Åʉʫʱʝʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʥʠʞʝʥʠʝʤ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʦʩʬʦʨʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʚʪʦʨʠʯʥʦʛʦ ʛʠʧʝʨʧʘʨʘʪʠʨʝʦʟʘ2

10 É 
Galenica 

Group 
27.12.201

9

1. KDIGO. Kidney International 2009;76(Suppl.113):S50ïS99;

2. KDOQI. Am J Kidney Dis 2003;42(4;Suppl 3);

3. Block J, et al. JASN 2004;15(8):2208ï2218; 

4. Tentori F, et al. Am J Kidney Dis 2008;52(3):519ï530; 

5. Floege J, et al. NDT 2011;26(6):1948ï1955
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ʊʦʣʴʢʦ ʧʦʣʦʚʠʥʘ ʧʘʮʠʝʥʪʦʚ ʜʦʩʪʠʛʘʝʪ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʨʦʚʝʥʴ ʬʦʩʬʘʪʦʚ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ KDOQI1

ʈʝʢʦʤʝʥʜʫʝʤʳʡ KDIGO 2017 ʜʠʘʧʘʟʦʥ  ʜʣʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʦʩʬʘʪʘ               

2,5-4,5 ʤʛ/ʜʣʠʣʠ 0.81-1.45 ʤʤʦʣʴ/ʣ

ɺʳʰʝ ʮʝʣʝʚʳʭ 

ʟʥʘʯʝʥʠʡ

ɺ ʧʨʝʜʝʣʘʭ 

ʮʝʣʝʚʳʭ ʟʥʘʯʝʥʠʡ

ʅʠʞʝ ʮʝʣʝʚʳʭ 

ʟʥʘʯʝʥʠʡ

Image based on study results of Fern§ndez-Martin et al., 2013

ʈʝʢʦʤʝʥʜʫʝʤʳʡKDOQI  ʜʠʘʧʘʟʦʥ  ʜʣʷ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʬʦʩʬʘʪʘ                 

3,5-5,5 ʤʛ/ʜʣʠʣʠ 1.13-1.78 ʤʤʦʣ/ɹʣ
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ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷ

ɼʠʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ɼʠʘʣʠʟʥʳʝ ʤʝʪʦʜʳ

ʇʣʝʡʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ 

ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚ

ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ 

ʧʨʝʧʘʨʘʪʳ



ɻʠʧʝʨʬʦʩʬʘʪʝʤʠʷ: ʩʪʘʨʘʷ ʧʨʦʙʣʝʤʘ, ʥʦʚʳʝ ʨʝʰʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʣʝʯʝʥʠʶ

Å ʈʦʣʴ ʬʦʩʬʦʨʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʢʦʩʪʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʍɹʇ

Å ʇʫʪʠ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʳ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʥʳʭ ʤʝʪʦʜʦʚ

Å ʇʣʝʡʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʣʝʯʝʥʠʝ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

Å ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʥʦʛʦ ʚʠʪʘʤʠʥʘ Dʥʘ ʣʝʯʝʥʠʝ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ

Å ɸʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ ʥʘ ʜʠʘʣʠʟʝ
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ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʝʪʳ

Å ʉʣʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʬʦʩʬʦʨʘ

Å ɼʣʠʪʝʣʴʥʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʩʦʤʥʠʪʝʣʴʥʘ

Å ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʘ (1.2 ʛ/ʢʛ/ʩʫʪïK/DOQI; 1.1 ʛ/ʢʛ/ʩʫʪïEBPG) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʫʧʦʪʨʝʙʣʝʥʠʷ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʦʩʬʦʨʘ

Å ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʬʦʩʬʦʨ-ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʜʠʝʪʳ ʦʧʘʩʥʦ ʚ 

ʧʣʘʥʝ ʥʘʨʫʰʝʥʠʷ ʧʠʪʘʥʠʷ.

ʇʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʘ (ʛ/ʢʛ/ʩʫʪ) ʇʦʪʨʝʙʣʝʥʠʝ ʬʦʩʬʦʨʘ (ʤʛ)

> 1.2 1353 °253

1.0-1.2 1052 °219

0.8-1.0 936 °217

0.6-0.8 831 °142

< 0.6 599 °105

Rufino M e.a. Nephrol Dial Transplant 1998;13: 65-67
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ʌʘʢʪʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʬʦʩʬʦʨʘ ʙʦʣʴʥʳʤʠ ʥʘ ʜʠʘʣʠʟʝ 

ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ
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EFSA: Opinion of the scientific panel on dietetic products, nutrition and allergies on a request from the commission related to the 

tolerable upper intake level of phosphorus. EFSA J 2005;233:1-19



ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʝʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ

Å ʈʦʣʴ ʬʦʩʬʦʨʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʢʦʩʪʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʍɹʇ

Å ʇʫʪʠ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʳ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʥʳʭ ʤʝʪʦʜʦʚ

Å ʇʣʝʡʦʪʨʦʧʥʳʡ ʵʬʬʝʢʪ ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʣʝʯʝʥʠʝ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

Å ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʥʦʛʦ ʚʠʪʘʤʠʥʘ Dʥʘ ʣʝʯʝʥʠʝ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ

Å ɸʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ ʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ ʥʘ ʜʠʘʣʠʟʝ
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ʆʨʛʘʥʠʯʝʥʠʷʜʠʘʣʠʟʥʦʛʦ ʚʳʚʝʜʝʥʠʷ ʬʦʩʬʦʨʘ

ʂʦʥʮʝʥʪʨʘʮʠʷ ʈ ʙʳʩʪʨʦ 

ʩʥʠʞʘʝʪʩʷ ʚ ʧʝʨʚʫʶ 

ʬʘʟʫ ʜʠʘʣʠʟʘ, ʟʘʪʝʤ, 

ʧʦʩʣʝ ʩʥʠʞʝʥʠʷ ʜʦ 40% 

ʦʪ ʠʩʭʦʜʥʦʛʦ, 

ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ ʚ 

ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʦʜʦʣʞʘʶʱʝʛʦ 

ʩʥʠʞʘʪʴʩʷ BUN.

ʏʝʨʝʟ 2 ʯʘʩ ʧʦʩʣʝ 

ʜʠʘʣʠʟʘ ʫʨʦʚʝʥʴ ʈ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʦʯʪʠ ʜʦ ʠʩʭʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ

DeSoi CA et al. J Am Soc Nephrol 1993;4:1214-1218                                 

Gotch FA et al. Blood Purif 2003;21:51-57

Kuhlman M. Blood Purif 2010;29:137-144
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ʏʘʩʪʳʡ ʜʠʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠ 

ʯʘʩʪʦʪʫ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

ʋʨʦʚʝʥʴ ʧʨʝʜʠʘʣʠʟʥʦʛʦ ʈ ʧʨʠ ʝʞʝʜʥʝʚʥʦʤ 

ʢʦʨʦʪʢʦʤ ʜʠʘʣʠʟʝ (ɸ) ʠ ʝʞʝʥʦʱʥʦʤ ʜʠʘʣʠʟʝ 

(ɺ) ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʜʠʘʣʠʠʟʦʤ

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʴʥʳʭ ʧʦ ʫʨʦʚʥʶ 

ʧʨʝʜʠʘʣʠʟʥʦʛʦ ʬʦʩʬʦʨʘ ʥʘ ʢʦʥʝʮ 

ʠʩʩʣʝʜʦʚʘʥʠʷ

Daugirdas JT et al. J Am Soc Nephrol 2012;23:727-738
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ɺʳʚʝʜʝʥʠʝ ʬʦʩʬʦʨʘ ʧʨʠ HDF

ɸʚʪʦʨ ɼʠʟʘʡʥ n V ʈʝʟʫʣʴʪʘʪ

Zender

1999

ʇʝʨʝʢʨʝʩʪʥʦʝ 16 24 ʣ, 

postD

HDF vs HFHD: ŷ 

ʢʣʠʨʝʥʩ ʈ ʧʨʠ HDF

Schiffl 2007 ʇʝʨʝʢʨʝʩʪʥʦʝ 76 18-22.5 ʣHDF vs HFHD:

Ź ʫʨʦʚʝʥʴPʧʨʠ HDF

Wizemann 

2000

ʈʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ44 60 ʣ midD HDF vs LFHD: ʅʝʪ 

ʨʘʟʣʠʯʠʡ

Minutolo 

2002

ʈʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ12 6-12 ʣ 

postD

HDF vs LFHD:               Ź 

ʫʨʦʚʝʥʴPʧʨʠ HDF

Penne  

2010

ʄʥʦʛʦʮʝʥʪʨʦʚʦʝ, 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ

493 19.5Ñ4.3 ʣ 

postD

HDF vs HFHD                 

Ź ʫʨʦʚʝʥʴPʧʨʠ HDF

HDF ïʛʝʤʦʜʠʘʬʠʣʴʪʨʘʮʠʷ

HFHD ïʚʳʩʦʢʦʧʦʪʦʯʥʳʡʛʝʤʦʜʠʘʣʠʟ

LFHD ïʥʠʟʢʦʧʦʪʦʯʥʳʡʛʝʤʦʜʠʘʣʠʟ 

V ïʦʙʲʝʤ ʠʥʬʫʟʠʠʧʨʠ HDF 

ʨostD ïʨʝʞʠʤ ʧʦʩʪʜʠʣʶʮʠʠ

midD ïʨʝʞʠʤ ʩʨʝʜʠʥʥʦʡ ʜʠʣʶʮʠʠ
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ɺʳʚʝʜʝʥʠʝ ʬʦʩʬʦʨʘ ʧʨʠ ʧʝʨʠʪʦʥʝʘʣʴʥʦʤʜʠʘʣʠʟʝ

ʇʝʨʠʪʦʥʝʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ ʠ ʈ

ɺʳʚʝʜʝʥʠʝ ʈ ʧʨʠ ʇɼ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ çʧʝʨʠʪʦʥʝʘʣʴʥʦʡʤʝʤʙʨʘʥʳè - ʚʳʰʝ ʧʨʠ High, ʯʝʤ 

ʧʨʠ High average, Low-average ʠLow (p < 0.001) ʠ ʩ ʚʳʚʝʜʝʥʠʝʤ ʢʨʝʘʪʠʥʠʥʘ(p < 0.001). 

ʂʣʠʨʝʥʩ ʢʨʝʘʪʠʥʠʥʘ, ʥʦ ʥʝ Kt/V ïʩʪʨʦʛʘʷ ʜʝʪʝʨʤʠʥʘʥʪʘ ʧʝʨʠʪʦʥʝʘʣʴʥʦʛʦʢʣʠʨʝʥʩʘ ʈ.

ʋ ʙʦʣʴʥʳʭ ʥʘ APD ʩ ʥʝʘʜʝʢʚʘʪʥʳʤ ʢʦʥʪʨʦʣʝʤ ʈ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʤʝʥʦʚ.

Badve SV et al. Clin J Am Soc Nephrol 2008;3:1711-1717

ʇʝʨʠʪʦʥʝʘʣʴʥʳʡ ʢʣʠʨʝʥʩ ʈ (ʣ/ʥʝʜ/1.73 ʤ2)
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ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʬʦʩʬʘʪ-ʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ

Å ʈʦʣʴ ʬʦʩʬʦʨʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʢʦʩʪʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʍɹʇ

Å ʇʫʪʠ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʳ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʥʳʭ ʤʝʪʦʜʦʚ

Å ʇʣʝʡʦʪʨʦʧʥʳʡʵʬʬʝʢʪ ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʣʝʯʝʥʠʝ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

Å ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʥʦʛʦ ʚʠʪʘʤʠʥʘ Dʥʘ ʣʝʯʝʥʠʝ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ

Å ɸʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ ʥʘ ʜʠʘʣʠʟʝ
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ʎʠʥʘʢʘʣʮʝʪ ʩʥʠʞʘʝʪ iPTH ʠ ʉʘʭʈ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ SHPT

ɹʦʣʴʥʳʝ ʥʘ ʜʠʘʣʠʟʝ ʩ iPTH>300 pg/ml, ʥʝʩʤʦʪʨʷ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ ʪʝʨʘʧʠʶ ʧʨʝʧʘʨʘʪʘʤʠ ʚʠʪ.D ʠ 

ʬʦʩʬʘʪ-ʙʠʥʜʝʨʘʤʠ, ʧʦʣʫʯʘʣʠ ʮʠʥʘʢʘʣʮʝʪ(30-180 ʤʛ). 

ʆʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ iPTH (A) ʠ CaxP (B) ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ 

iPTH. ʕʬʬʝʢʪ ʥʘ CaxP ʠ ʈ ʙʳʣ ʙʦʣʝʝ ʚʳʨʘʞʝʥ ʧʨʠ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʥʘʨʫʰʝʥʠʷʭ.

Frazao J et al. ERA-EDTA Congress 2006, 15-18 July, Glasgow, abstr S0016 
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ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʬʦʩʬʦʨʘ ʫ ʙʦʣʴʥʳʭ ʧʨʠ ʣʝʯʝʥʠʠ 

ʎʠʥʘʢʘʣʮʝʪʦʤ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

1607 ʙʦʣʴʥʳʭ ʠʟ ʧʘʥ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ECHO ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʠʟʤʝʥʝʥʠʷʤ ʈ ʯʝʨʝʟ 12 

ʤʝʩʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʎʠʥʘʢʘʣʮʝʪʦʤʠ 

ʩʫʙʨʘʩʧʨʝʜʝʣʝʥʳʧʦ ʠʟʤʝʥʝʥʠʷʤ ʜʦʟ ʚʠʪ D ʠ ʈ-

ʙʠʥʜʝʨʦʚ. ʆʮʝʥʠʚʘʣʠ ʚʣʠʷʥʠʝ PTH, Ca, P, ʜʦʟ 

ʚʠʪ D, ʈ-ʙʠʥʜʝʨʦʚʠ ʎʠʥʘʢʘʣʮʝʪʘ. ʇʨʝʜʠʢʪʦʨʳ 

ʠʟʤʝʥʝʥʠʷ ʈ ʠʩʩʣʝʜʦʚʘʥʳ ʚ ʤʦʥʦʚʘʨʠʘʥʪʥʦʡ ʠ 

ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʡ ʦʙʱʠʭ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ ʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʤ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʘʥʘʣʠʟʝ.

ʅʘ 12 ʤʝʩʫ 661 (42%) ʈ ʩʥʠʟʠʣʩʷ, ʫ 61 (4%) ʥʝ 

ʠʟʤʝʥʠʣʩʷ ʠ ʫ 400 (25%) ʫʚʝʣʠʯʠʣʩʷ, ʫ 485 

ʙʦʣʴʥʳʭ ʜʘʥʥʳʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ.

PTH ʦʢʘʟʘʣʩʷ ʢʣʶʯʝʚʳʤ ʧʨʝʜʠʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ 

ʈ: 3% ʩʥʠʞʝʥʠʷ ʥʘ 10% ʩʥʠʞʝʥʠʷ PTH. 

ʀʟʤʝʥʝʥʠʷ ʜʦʟ ʚʠʪ Dʠ ʈ-ʙʠʥʜʝʨʦʚʥʝ ʦʢʘʟʘʣʠʩʴ 

ʟʥʘʯʠʤʳʤʠ ʬʘʢʪʦʨʘʤʠ.

ʊ.ʦ., ʩʥʠʞʝʥʠʝ ʈ ʥʘʙʣʶʜʘʣʦʩʴ ʫ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʜʦʣʠ ʜʠʘʣʠʟʥʳʭ ʙʦʣʴʥʳʭ ʧʦʩʣʝ ʥʘʟʥʘʯʝʥʠʷ 

ʎʠʥʘʢʘʣʮʝʪʘʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʨʝʞʠʤʫ ʣʝʯʝʥʠʷ ɺɻʇʊ ʠ ʷʚʣʷʣʦʩʴ ʨʝʟʫʣʴʪʘʪʦʤ ʚ 

ʦʩʥʦʚʥʦʤ ʩʥʠʞʝʥʠʷ PTH.

Zitt E et al. Clin Kidney J 2013;6:287-294



ʇʨʦʮʝʥʪ(%) ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ iPTH ʦʪ ʠʩʭʦʜʥʦʛʦ ʚ ʬʘʟʫ EAP: ʉʘ ʜʠʘʣʠʟʘʪʘÓ 2.5 mEq/L 

ʎʠʥʘʢʘʣʮʝʪ

(N = 101)

ɺʠʪʘʤʠʥ D

(N = 106)

ʈʘʟʣʠʯʠʝ

Estimate (95% CI) - 18.9% (- 28.0%,- 9.9%) - 6.0% (- 15.1%,3.1%) - 12.9% (- 25.4%,- 0.5%)

p-value 0.042

Full analysis set. Mixed model repeated measures. 

iPTH = intact parathyroid hormone; Ca = Calcium; Treatment difference = cinacalcet - Vitamin D

ʇʨʦʮʝʥʪ(%) ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ iPTH ʦʪ ʠʩʭʦʜʥʦʛʦ ʚ ʬʘʟʫ EAP: ʉʘ ʜʠʘʣʠʟʘʪʘ< 2.5 mEq/L 

ʎʠʥʘʢʘʣʮʝʪ

(N = 52)

ɺʠʪʘʤʠʥ D

(N = 50)

ʈʘʟʣʠʯʠʝ

Estimate (95% CI) 4.8% (- 21.0%, 30.5%) - 7.6% (- 33.2%, 18.0%) 12.4% (- 6.6%, 31.3%)

p-value 0. 202

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ p ʩʯʠʪʘʶʪʩʷ ʥʦʤʠʥʘʣʴʥʳʤʠ.

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʦʪʝʨʘʧʠʠʮʠʥʘʢʘʣʮʝʪʦʤʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ PTH ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ 

ʦʪ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʘʣʴʮʠʷ

ʀʟʤʝʥʝʥʠʝ iPTH ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʥʘʢʘʣʴʮʝʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʣʴʮʠʷ ʜʠʘʣʠʟʘʪʘ

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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ʇʨʦʮʝʥʪ (%) ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʛʦ iPTH ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʉʘ-ʩʦʜʝʨʞʘʱʠʭ ʈ-ʙʠʥʜʝʨʦʚ

ʎʠʥʘʢʘʣʮʝʪ

(N = 61)

ɺʠʪʘʤʠʥ D

(N = 73)

ʈʘʟʣʠʯʠʝ

Estimate (SE) -16.1 (16.6) 1.2 (6.0) -17.3 

ɿʥʘʯʝʥʠʝ p 0.045

ʇʨʦʮʝʥʪ (%) ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʥʝʛʦ iPTH ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʉʘ ʈ-ʙʠʥʜʝʨʦʚ

ʎʠʥʘʢʘʣʮʝʪ

(N=94)

ɺʠʪʘʤʠʥ D

(N = 84)

ʈʘʟʣʠʯʠʝ

Estimate (SE) - 9.3 (5.2) -14.3 (5.5) 5.03 

ɿʥʘʯʝʥʠʝ p 0.454

ʀʟ134 ʙʦʣʴʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʉʘ-ʩʦʜʝʨʞʘʱʠʝ ʈ-ʙʠʥʜʝʨʳ ʠʩʭʦʜʥʦ,127 ʝʱʝ ʧʦʣʫʯʘʣʠ ʠʭ ʚ ʬʘʟʫEAP

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ p ʩʯʠʪʘʶʪʩʷ ʥʦʤʠʥʘʣʴʥʳʤʠ

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʥʦʪʝʨʘʧʠʠʮʠʥʘʢʘʣʮʝʪʦʤʧʦ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ PTH ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʣʝʯʝʥʠʷ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʢʘʣʴʮʠʷ

ʀʟʤʝʥʝʥʠʝ iPTH ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʮʠʥʘʢʘʣʴʮʝʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʪʝʨʘʧʠʠ ʬʦʩʬʘʪ-ʙʠʥʜʝʨʘʤʠ

iPTH = intact parathyroid hormone.

Wetmore JB et al. Clin J Am Soc Nephrol 2015;10:1021-1030
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ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʝʡ ʫ 

ʧʘʮʠʝʥʪʦʚ ʥʘ ʜʠʘʣʠʟʝ

Å ʈʦʣʴ ʬʦʩʬʦʨʘ ʚ ʨʘʟʚʠʪʠʠ ʩʠʥʜʨʦʤʘ ʢʦʩʪʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʨʠ ʍɹʇ

Å ʇʫʪʠ ʢʦʨʨʝʢʮʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʝʪʳ

Å ɺʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʠʟʥʳʭ ʤʝʪʦʜʦʚ

Å ʇʣʝʡʦʪʨʦʧʥʳʡʵʬʬʝʢʪ ʢʘʣʴʮʠʤʠʤʝʪʠʢʦʚʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʣʝʯʝʥʠʝ 

ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

Å ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʘʢʪʠʚʥʦʛʦ ʚʠʪʘʤʠʥʘ Dʥʘ ʣʝʯʝʥʠʝ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠ

Å ʇʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʳʙʦʨ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ

Å ɸʣʛʦʨʠʪʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʫ ʙʦʣʴʥʳʭ ʩ ʍɹʇ ʥʘ ʜʠʘʣʠʟʝ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019



ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʝ ʧʨʝʧʘʨʘʪʳ

ɻʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚʍʠʤʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝʌʠʨʤʝʥʥʦʝ ʥʘʟʚʘʥʠʝ

ʉ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ

ʂʘʣʴʮʠʡ ʢʘʨʙʦʥʘʪ

ʂʘʣʴʮʠʡ ʘʮʝʪʘʪ

Calcichewá, Tumsá, 

ʈholsLoá, Phosexá

ʉ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʣʴʮʠʷ

ʂʘʣʴʮʠʡ ʘʮʝʪʘʪ + ʤʘʛʥʠʡ 

ʢʘʨʙʦʥʘʪ

OsvaRená

ʅʝ ʩʦʜʝʨʞʘʱʠʝ ʢʘʣʴʮʠʡʃʘʥʪʘʥ ʢʘʨʙʦʥʘʪ

ʉʝʚʝʣʘʤʝʨʛʠʜʨʦʭʣʦʨʠʜ

ʉʝʚʝʣʘʤʝʨʢʘʨʙʦʥʘʪ

ʄʘʛʥʠʡ ʢʘʨʙʦʥʘʪ

ɸʣʶʤʠʥʠʡ ʛʠʜʨʦʢʩʠʜ

ɸʣʶʤʠʥʠʡ ʛʠʜʨʦʢʩʠʜ+  ʤʘʛʥʠʡ 

ʢʘʨʙʦʥʘʪ

ɾʝʣʝʟʘ ʮʠʪʨʘʪ

ɾʝʣʝʟʘ ʦʢʩʠʛʠʜʨʦʢʩʠʜ

Fosrenolá

Renagelá

Renvelaá

Magnebindá

Aludroxá

Almagelá*

Auryxiaá

Velphoroá500
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* ʥʝ ʧʦ ʠʥʩʪʨʫʢʮʠʠ



ʌʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ

Å ʊʘʙʣʠʮʘ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʜʦʟ  ʬʦʩʬʘʪ-ʙʠʥʜʝʨʦʚʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʩʫʪʦʯʥʦʡ ʜʦʟʳ  6,0 ʛ ʢʘʣʴʮʠʷ 

ʢʘʨʙʦʥʘʪʘ.

Å ʅʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʪʘʙʣʝʪʦʢ (3,75 ʪʘʙ./ʩʫʪ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ  ʦʢʩʠʛʠʜʨʦʢʩʠʜʞʝʣʝʟʘ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

Gutekunst  An Update on Phosphate Binders: A Dietitianôs Perspective,  2016 www.kidney.org/professionals/CRN/ceuMain.cfm



ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʬʦʩʬʘʪ-ʙʠʥʜʝʨʦʚ
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Floege J. J Nephrol 2016;29:329-340



ɺʣʠʷʥʠʝ ʉʘ-ʩʦʜʝʨʞʘʱʠʭ ʈ-ʙʠʥʜʝʨʦʚ ʥʘ ʚʳʞʠʚʘʝʤʦʩʪʴ

Jamal SA et al. Lancet 2013;382:1268-1277

ɺʳʞʠʚʘʝʤʦʩʪʴ ʙʳʣʘ ʥʘ 22% ʥʠʞʝ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʉʘ-ʩʦʜʝʨʞʘʱʠʭ ʈ-ʙʠʥʜʝʨʦʚʧʨʠ 

ʣʝʯʝʥʠʠ ʛʠʧʝʨʬʦʩʬʘʪʝʤʠʠʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ ʩʦʜʝʨʞʘʱʠʤʠ ʉʘ. 

ʇʦʜʦʟʨʝʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʉʘʥʘ ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ
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ʈʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ ʵʬʬʝʢʪʘ ʣʝʯʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘʤʠ ʢʘʣʴʮʠʷ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʦʩʣʦʞʥʝʥʠʷ ʠ ʩʤʝʨʪʴ

Bolland MJ et al. BMJ 2010;341:3691
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KDIGO ʦ ʢʘʣʴʮʝʤʠʠ ʠ ʬʦʩʬʘʪ-ʙʠʥʜʝʨʘʭ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

ʋ ʙʦʣʴʥʳʭ ʩ ʍɹʇ 3ʘ-5D ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʟʙʝʛʘʪʴ ʛʠʧʝʨʢʘʣʴʮʝʤʠʠ (2ʉ)

ʋ ʙʦʣʴʥʳʭ ʩ ʍɹʇ 5D ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʘʣʠʟʘʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʉʘ 

1.25 ʠ 1.5 ʤʤʦʣʴ/ʣ (2ʉ)

ʋ ʙʦʣʴʥʳʭ ʩ ʍɹʇ 3ʘ-5D, ʧʦʣʫʯʘʶʱʠʭ ʬʦʩʬʦʨ-ʩʥʠʞʘʶʱʫʶ ʪʝʨʘʧʠʶ, ʤʳ 

ʧʨʝʜʣʘʛʘʝʤ ʦʛʨʘʥʠʯʠʪʴ ʜʦʟʫ ʉʘ-ʩʦʜʝʨʞʘʱʠʭ ʬʦʩʬʦʨ-ʩʚʷʟʳʚʘʶʱʠʭ ʧʨʝʧʘʨʘʪʦʚ 

(2ɺ)



Ca-ʘʮʝʪʘʪMg-ʢʘʨʙʦʥʘʪ vs ʉʝʚʝʣʘʤʝʨ ʫ ʙʦʣʴʥʳʭ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟʝ

ʂʦʥʪʨʦʣʠʨʫʝʤʦʝ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ

ʤʫʣʴʪʠʮʝʥʪʨʦʚʦʝ, 

ʤʘʩʢʠʨʦʚʘʥʥʦʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʫ 255 

ʙʦʣʴʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ 

CaMg ʧʨʝʧʘʨʘʪʘ ʩ 

ʩʝʚʝʣʘʤʝʨʦʤ. ʆʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʦʣʴʥʳʭ ʚ 

ʛʨʫʧʧʘʭ ʙʳʣʠ ʩʭʦʜʥʳʤʠ

De Francisco ALM et al. Nephrol Dial Transplant 2010;25:3707-3717
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Ca-ʘʮʝʪʘʪMg-ʢʘʨʙʦʥʘʪ vs ʉʝʚʝʣʘʤʝʨʫ ʙʦʣʴʥʳʭ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟʝ: ʯʠʩʣʦ ʪʘʙʣʝʪʦʢ ʠ ʫʨʦʚʝʥʴ ʬʦʩʬʘʪʦʚ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

De Francisco ALM et al. Nephrol Dial Transplant 2010;25:3707-3717



Ca-ʘʮʝʪʘʪMg-ʢʘʨʙʦʥʘʪ vs ʉʝʚʝʣʘʤʝʨʫ ʙʦʣʴʥʳʭ ʥʘ 

ʛʝʤʦʜʠʘʣʠʟʝ: ʫʨʦʚʝʥʴ ʢʘʣʴʮʠʷ ʚ ʢʨʦʚʠ

ʈʘʟʣʠʯʠʡ ʚ ʧʣʘʟʤʝʥʥʦʤ ʫʨʦʚʥʝ ʉʘʚ ʛʨʫʧʧʘʭ ʥʝ ʧʦʣʫʯʝʥʦ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

De Francisco ALM et al. Nephrol Dial Transplant 2010;25:3707-3717



ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʝʣʝʟʘ ʦʢʩʠʛʠʜʨʦʢʩʠʜʘ

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

ʂʦʤʧʣʝʢʩ ʧʦʣʠʥʫʢʣʝʘʨʥʦʛʦɓ-ʞʝʣʝʟʘ (III)- ʦʢʩʠʛʠʜʨʦʢʩʠʜʘ(ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ), 

ʩʘʭʘʨʦʟʳ ʠ ʢʨʘʭʤʘʣʦʚ1

1. Wilhelm M et al. Clin Nephrol 2014;81,4:251-258 

2. European Medicines Agency.nAssessment report: Velphoro. London; 2014

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʞʝʣʝʟʘ 

ʛʠʜʨʦʢʩʠʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝʤ ʞʝʣʝʟʘ ʠ ʜʚʫʤʷ 

ʤʝʭʘʥʠʟʤʘʤʠ ʩʚʷʟʳʚʘʥʠʷ 

ʬʦʩʬʘʪʦʚ:

1.ɸʜʩʦʨʙʮʠʷ ʬʦʩʬʘʪʦʚ 

ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʤʤ

ʢʦʤʧʣʝʢʩʦʤ;

2.ʆʙʨʘʟʦʚʘʥʠʝ ʞʝʣʝʟʦ-

ʬʦʩʬʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʧʨʠ 

ʥʠʟʢʦʤ ʨʅ.

ɺʪʦʨʦʡ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʘʝʪ ʚ 

ʞʝʣʫʜʢʝ, ʧʝʨʚʳʡ ʚ ʪʦʥʢʦʡ ʢʠʰʢʝ, 

ʦʙʘ ʚʝʜʫʪ ʢ ʵʢʩʢʨʝʮʠʠ ʩʚʷʟʘʥʥʳʭ 

ʬʦʩʬʘʪʦʚ ʩ ʢʘʣʦʚʳʤʠ ʤʘʩʩʘʤʠ2



ɼʦʟʦʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʝʣʝʟʘ 

ʦʢʩʠʛʠʜʨʦʢʩʠʜʘ 

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

ɺ ʜʚʦʡʥʦʤ ʩʣʝʧʦʤ ʤʥʦʛʦʮʝʥʪʨʦʚʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ 2 ʬʘʟʳ 183 ʙʦʣʴʥʳʭ 

ʙʳʣʠ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʳʥʘ ʧʣʘʮʝʙʦ 

ʠ ʈɸ21 ʚ ʜʦʟʘʭ 250, 500, 750 ʠ 1000 

ʤʛ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʝʟʘ 3 ʨ/ʜʝʥʴ ʚ 

ʪʝʯʝʥʠʝ 6 ʥʝʜ.

Åʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʈ ʙʳʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʚ ʛʨʫʧʧʘʭ 

ʈɸ21 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʮʝʙʦ ʚ 

ʈɸ21 ʛʨʫʧʧʘʭ ʙʳʣʦ ʜʦʟʦʟʘʚʠʩʠʤʦ. 

Åʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʈ ʥʠʞʝ 6 ʤʛ/ʜʣ

(1.9 ʤʤʦʣʴ/ʣ) ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʈɸ21 

ʥʘʯʘʣʦʩʴ ʚ ʧʝʨʚʫʶ ʥʝʜ, 

ʢʫʤʫʣʷʪʠʚʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʢ ʢʦʥʮʫ 

ʣʝʯʝʥʠʷ ïʫ > 80% ʙʦʣʴʥʳʭ. 

Åʆʩʥʦʚʥʦʡ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ï

ʫʤʝʨʝʥʥʘʷ ʧʨʝʭʦʜʷʱʘʷ ʜʠʘʨʝʷ. 

Koiwa F, Terao A. Clin Exp Nephrol  2016; Jul7:Epub



ɼʦʟʦʟʘʚʠʩʠʤʳʡ ʵʬʬʝʢʪ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʝʣʝʟʘ 

ʦʢʩʠʛʠʜʨʦʢʩʠʜʘ 

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019

Koiwa F, Terao A. Clin Exp Nephrol  2016; Jul7:Epub

ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈ ʩʳʚʦʨʦʪʢʠ ʦʪ 

ʠʩʭʦʜʥʦʡ ʜʦ ʦʢʦʥʯʘʥʠʷ ʣʝʯʝʥʠʷ.

* ʈ< 0.001 ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʈɸ21 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʣʘʮʝʙʦ.

ɼʥʝʚʥʘʷ ʜʦʟʘ ʈɸ21

ɼʥʝʚʥʘʷ ʜʦʟʘ ʈɸ21

ɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʈ (FAS). ʈ ʙʳʣ ʥʠʞʝ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʈɸ21



ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʝʣʝʟʘ ʦʢʩʠʛʠʜʨʦʢʩʠʜʘ 

Ȱ.ȩəɖɋɈɎɝ ȩɎɕɋɖɚɔɗɚɆɘɋɒɎɥ ȲɔɗɐɈɆ 2019


