
ȵȫȶȮȸȴȳȫȦȱɂȳɁȯ ȪȮȦȱȮȭ:  

ȰȴȲȹ, ȰȴȩȪȦ Ȯ ȰȦȰ? 
ȩɋɖɆɗɎɒɝəɐ ȶ.ȵ. 

ȷȵɇȩȧȹȭ çȩɔɖɔɊɗɐɆɥ ȲɆɖɎɎɓɗɐɆɥ ɇɔɑɢɓɎɜɆè, 

ɐɆɚɋɊɖɆ ɈɓəɘɖɋɓɓɎɛ ɇɔɑɋɍɓɋɏ Ɏ ɓɋɚɖɔɑɔɉɎɎ ȷȭȩȲȹ 



é ȭɆɝɋɒ? 



ɈɆɖɎɆɓɘɡ ɍɆɒɋɗɘɎɘɋɑɢɓɔɏ ɘɋɖɆɕɎɎ ɚəɓɐɜɎɎ ɕɔɝɋɐ 

ɻʝʤʦʜʠʘʣʠʟ ʇʝʨʠʪʦʥʝʘʣʴʥʳʡ ʜʠʘʣʠʟ 

ɻʝʤʦʜʠʘʣʠʟ ʚ  

ʮʝʥʪʨʝ 

ɼʦʤʘʰʥʠʡ  

ʛʝʤʦʜʠʘʣʠʟ 

ʇʦʩʪʦʷʥʥʳʡ  

ʘʤʙʫʣʘʪʦʨʥʳʡ  

ʧʝʨʠʪʦʥʝʘʣʴʥʳʡ  

ʜʠʘʣʠʟ (ʇɸʇɼ) 

Ȩ ɜɋɓɘɖɋ ȪɔɒɆ 

ɸʚʪʦʤʘʪʠʟʠʨʦ-  

ʚʘʥʥʳʡ ʧʝʨʠ-  

ʪʦʥʝʘʣʴʥʳʡ 

ʜʠʘʣʠʟ (ɸʇɼ) 

ʊʨʘʥʩʧʣʘʥʪʘʮʠʷ ʧʦʯʢʠ Ȫ Ɏ Ɇ ɑ Ɏ ɍ 



ȶɆɗɕɖɋɊɋɑɋɓɎɋ ɎɗɕɔɑɢɍɔɈɆɓɎɥ ɈɆɖɎɆɓɘɔɈ ɊɎɆɑɎɍɆ ɕɔ ɗɘɖɆɓɆɒ ɒɎɖɆ 

ɺ ʈʦʩʩʠʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʜʦʤʘʰʥʠʭ ʚʘʨʠʘʥʪʦʚ ʜʠʘʣʠʟʘ ʢʨʘʡʥʝ ʤʘʣʘ 

ȦɊɆɕɘɎɖɔɈɆɓɔ Ɏɍ USRDS 2017, Annual Report , Chapter 11 

ɻɼ ʚ ʮʝʥʪʨʝ ɼʦʤʘʰʥʠʡ ɻɼ ʇɼ 



ȵɖɋɎɒəɟɋɗɘɈɆ ɕɋɖɎɘɔɓɋɆɑɢɓɔɉɔ ɊɎɆɑɎɍɆ 

ÅȰɑɎɓɎɝɋɗɐɎɋ 
ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʝʡ ʬʠʟʠʦʣʦʛʠʯʥʦʩʪʴʶ 

V ȭɆɒɋɊɑɋɓɎɋ ɗɓɎɌɋɓɎɥ ɔɗɘɆɘɔɝɓɔɏ  
ɚəɓɐɜɎɎ ɕɔɝɋɐ 

V ȱəɝɞɋ ɈɡɌɎɈɆɋɒɔɗɘɢ 
ɘɖɆɓɗɕɑɆɓɘɆɘɆ Ɏ ɖɋɜɎɕɎɋɓɘɔɈ 

V ȳɎɌɋ ɖɎɗɐ ɗɒɋɖɘɎ Ɉ ɘɋɝɋɓɎɋ  
ɕɋɖɈɡɛ ɑɋɘ ɑɋɝɋɓɎɥ ə ɕɆɜɎɋɓɘɔɈ  
ɒɔɑɔɊɔɉɔ ɈɔɍɖɆɗɘɆ 

Jansen M.A. et al., 2002 
Goldfarb-Rumyantzev et al., 2005 
Haef, et al nephrol Dial Transplant. 2002 

 

 

V ȧɔɑɢɞɎɋ ɈɔɍɒɔɌɓɔɗɘɎ ɎɍɔɑɥɜɎɎ Ɏ  
əɊɆɑɋɓɓɔɉɔ ɓɆɇɑɤɊɋɓɎɥ Ɉ ɣɕɔɛə  
COVID 

ÅȷɔɜɎɆɑɢɓɡɋ 
V ȴɘɗəɘɗɘɈɎɋ ɈɔɗɗɘɆɓɔɈɎɘɋɑɢɓɔɉɔ  
ɕɋɖɎɔɊɆ ɕɔɗɑɋ ɕɖɔɜɋɊəɖɡ 

V ȨɔɈɑɋɝɋɓɓɔɗɘɢ ɕɆɜɎɋɓɘɆ Ɉ ɕɖɔɜɋɗɗ 
ɑɋɝɋɓɎɥ 

V ȱəɝɞɋ ɐɆɝɋɗɘɈɔ ɌɎɍɓɎ ɕɆɜɎɋɓɘɔɈ 

V ȧɔɑɢɞɋ Ɉɋɖɔɥɘɓɔɗɘɢ ɗɔɛɖɆɓɋɓɎɥ  
ɘɖəɊɔɗɕɔɗɔɇɓɔɗɘɎ 

V ȨɔɍɒɔɌɓɔɗɘɢ ɕɔɑəɝɆɘɢ ȭȵȸ,  
ɕɖɔɌɎɈɆɥ ɈɊɆɑɎ ɔɘ ɊɎɆɑɎɍɓɔɉɔ  
ɜɋɓɘɖɆ 

Lindsay, et al. Clin J Am Soc Nephrol. 2006  
Kutner, et al J Am Nephrol. 2010 



ȨɡɌɎɈɆɋɒɔɗɘɢ ɒɋɘɔɊɔɈ ȩȪ Ɏ ȵȪ 

van de Luijtgaarden et al. Nephrol Dial Transplant (2016) 31: 120ï128 

ȦɓɆɑɎɍ ɖɋɉɎɗɘɖɆ ERA-EDTA 

ȺɆɐɘɎɝɋɗɐɎɋ ɊɆɓɓɡɋ ɇɋɍ ɐɔɖɖɋɐɜɎɎ, 2003-2007 ɉɉ. 



ȨɡɌɎɈɆɋɒɔɗɘɢ ɕɆɜɎɋɓɘɔɈ ɓɆ ȩȪ Ɏ ȵȪ 

Å ɺʳʞʠʚʘʝʤʦʩʪʴ ʫ ʧʘʮʠʝʥʪʦʚ, ʥʘʯʘʚʰʠʭ ʟʘʤʝʩʪʠʪʝʣʴʥʫʶ ʪʝʨʘʧʠʶ ʩ ʇɼ ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʚʳʰʝ 

Å ʀʤʝʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʘʥʥʳʭ ʨʘʟʣʠʯʠʡ (ʚ 2003-2007 ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʇɼ - ʧʝʨʚʳʝ 5 ʣʝʪ) 

 

 
van de Luijtgaarden et al. Nephrol Dial Transplant (2016) 31: 120ï128 

ȦɓɆɑɎɍ ɖɋɉɎɗɘɖɆ ERA-EDTA ɍɆ 20 ɑɋɘ 



Ȱɔɒə? 



ȵɖɋɊɕɔɝɘɋɓɎɥ  

ɕɆɜɎɋɓɘɆ 
ȲɋɊɎɜɎɓɗɐɎɋ 

ɚɆɐɘɔɖɡ 

ȵɖɎɓɥɘɎɋ ɖɋɞɋɓɎɥ ɔ ɒɋɘɔɊɋ ɍɆɒɋɗɘɎɘɋɑɢɓɔɏ  

ɘɋɖɆɕɎɎ ɚəɓɐɜɎɎ ɕɔɝɋɐ 

ÅȷɔɈɒɋɗɘɓɔɋ ɎɓɚɔɖɒɎɖɔɈɆɓɓɔɋ ɖɋɞɋɓɎɋ ɕɆɜɎɋɓɘɆ Ɏ ɋɉɔ ɇɑɎɌɆɏɞɋɉɔ  

ɔɐɖəɌɋɓɎɥ Ɏ ɈɖɆɝɋɏ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʘʮʠʝʥʪʘ Ɏ 

ɒɋɊɎɜɎɓɗɐɎɛ ɚɆɐɘɔɖɔɈ 



ȲɋɊɎɜɎɓɗɐɎɋ ɚɆɐɘɔɖɡ ɕɖɎɓɥɘɎɥ ɖɋɞɋɓɎɥ 

ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ: 

ÅȷɕɆɋɝɓɡɏ ɕɖɔɜɋɗɗ, əɈɋɑɎɝɋɓɎɋ ɈɓəɘɖɋɓɓɎɛ ɔɖɉɆɓɔɈ, ɍɓɆɝɎɒɔ ɔɉɖɆɓɎɝɎɈɆɤɟɎɋ ɐɔɓɘɆɐɘɓəɤ  
ɕɔɈɋɖɛɓɔɗɘɢ ɇɖɤɞɎɓɡ (ɇɔɑɢɞɎɋ ɕɔɑɎɐɎɗɘɔɍɓɡɋ ɕɔɝɐɎ, ɔɇɖɆɍɔɈɆɓɎɥ). 

ÅȳɆɑɎɝɎɋ ɊɖɋɓɆɌɋɏ Ɉ ɇɖɤɞɓɔɏ ɕɔɑɔɗɘɎ Ɉ ɖɥɊɔɒ ɖɆɗɕɔɑɔɌɋɓɓɡɛ ɔɖɉɆɓɆɛ (ɐɔɑɔɗɘɔɒɆ,  
ɜɎɗɘɔɗɘɔɒɆ) 

Åȩɓɔɏɓɡɋ ɍɆɇɔɑɋɈɆɓɎɥ ɐɔɌɎ Ɉ ɔɇɑɆɗɘɎ ɇɖɤɞɓɔɏ ɗɘɋɓɐɎ 

ÅȸɥɌɋɑɆɥ Ȼȴȧȱ, ɖɋɜɎɊɎɈɎɖəɤɟɎɋ ɎɓɚɋɐɜɎɎ ɈɋɖɛɓɎɛ ɊɡɛɆɘɋɑɢɓɡɛ ɕəɘɋɏ 

ÅȵɗɎɛɎɝɋɗɐɎɋ ɍɆɇɔɑɋɈɆɓɎɥ, ɐɔɉɊɆ ɕɆɜɎɋɓɘ ɓɋ ɗɕɔɗɔɇɋɓ ɐ ɕɖɆɈɎɑɢɓɔɒə ɕɖɔɈɋɊɋɓɎɤ ɗɋɆɓɗɆ  
ɕɋɖɎɘɔɓɋɆɑɢɓɔɉɔ ɊɎɆɑɎɍɆ. 
ÅȴɌɎɖɋɓɎɋ, ɐɔɉɊɆ ɣɚɚɋɐɘɎɈɓɔɗɘɢ ɔɝɎɗɘɐɎ ɐɖɔɈɎ ɕɖɎ ɕɋɖɎɘɔɓɋɆɑɢɓɔɒ ɊɎɆɑɎɍɋ ɗɘɆɈɎɘɗɥ ɕɔɊ 
ɗɔɒɓɋɓɎɋ. 

 
ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʝ ʬʘʢʪʦʨʳ: 

ÅȷɈɔɋɈɖɋɒɋɓɓɔɋ ɓɆɝɆɑɔ ɍɆɒɋɗɘɎɘɋɑɢɓɔɏ ɘɋɖɆɕɎɎ ɕɖɎ ɓɆɑɎɝɎɎ ɍɓɆɝɎɒɔɏ ɚəɓɐɜɎɎ ɕɔɝɋɐ 

ÅȲɋɊɑɋɓɓɡɏ ɘɋɒɕ ɕɖɔɉɖɋɗɗɎɖɔɈɆɓɎɥ Ȼȧȵ Ɉ ɆɓɆɒɓɋɍɋ 

ÅȵɑɆɓɎɖəɋɒɆɥ ɘɖɆɓɗɕɑɆɓɘɆɜɎɥ ɕɔɝɐɎ 

ÅȴɘɗəɘɗɘɈɎɋ ɈɔɍɒɔɌɓɔɗɘɎ ɗɚɔɖɒɎɖɔɈɆɘɢ ɗɔɗəɊɎɗɘɡɏ Ɋɔɗɘəɕ 



ȷɔɜɎɆɑɢɓɡɋ ɚɆɐɘɔɖɡ 

ʇʨʝʜʧʦʯʪʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, 

ɓɆɕɖɎɒɋɖ: 

ÅȬɋɑɆɓɎɋ ɑɋɘɔɒ ɈɡɋɍɌɆɘɢ ɓɆ ɊɆɝə, 

ÅȨɔɗɕɎɘɆɓɎɋ ɒɆɑɋɓɢɐɎɛ Ɋɋɘɋɏ ɗ ɓɋɔɇɛɔɊɎɒɔɗɘɢɤ  

ɕɔɗɘɔɥɓɓɔ ɓɆɛɔɊɎɘɢɗɥ ɊɔɒɆ, 

ÅȷɔɛɖɆɓɋɓɎɋ ɖɆɇɔɘɡ ɕɖɎ ɇɔɑɋɋ əɊɔɇɓɔɒ ɖɋɌɎɒɋ  

ɑɋɝɋɓɎɥ ɓɆ ȵȪ 

ÅȴɗɘɆɈɆɘɢɗɥ Ɉ ɕɖɎɈɡɝɓɔɏ ɗɔɜɎɆɑɢɓɔɏ ɗɖɋɊɋ, 

ÅȹɒɋɓɢɞɎɘɢ ɐɔɓɘɆɐɘ ɗ ɘɥɌɋɑɔɇɔɑɢɓɡɒɎ ɕɆɜɎɋɓɘɆɒɎ, 

Åɹʦʣʴʰʘʷ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ɉɋɒɔʜʠʘʣʠʟʥʦʛʦ 

ʮʝʥʪʨʘ 

ʕʢʦʣʦʛʠ̫  

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ 

ɻʝʥʝʪʠʢʘ ʆʙʨʘʟ  

ʞʠʟʥʠ 

ɿʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ  

ʧʦ ʜʘʥʥʳʤ ɺʆɿ 



ȴɜɋɓɐɆ ɕɆɜɎɋɓɘɆɒɎ ɕɖɋɎɒəɟɋɗɘɈ Ɏ ɓɋɊɔɗɘɆɘɐɔɈ ȵȪ 

Sukul et al. BMC Nephrology (2019) 20:116 

2760 ɕɆɜɎɋɓɘɔɈ ȵȪ ɗ 2014 ɕɔ 2017 ɉɉ 



Sukul et al. BMC Nephrology (2019) 20:116 

ȴɜɋɓɐɆ ɕɆɜɎɋɓɘɆɒɎ ɕɖɋɎɒəɟɋɗɘɈ Ɏ ɓɋɊɔɗɘɆɘɐɔɈ ȵȪ 

ȾɐɆɑɆ ɕɖɋɎɒəɟɋɗɘɈ-ɓɋɊɔɗɘɆɘɐɔɈ ï ɗɖɋɊɓɋɋ ɍɓɆɝɋɓɎɋ Ɋɑɥ Ɉɗɋɛ ɊɆɓɓɡɛ ɔɘɈɋɘɔɈ 



ȨɍɆɎɒɔɗɈɥɍɢ ɞɐɆɑɡ ɔɜɋɓɐɎ ɕɖɋɎɒəɟɋɗɘɈ-ɓɋɊɔɗɘɆɘɐɔɈ ɗ ɖɋɍəɑɢɘɆɘɆɒɎ ɑɋɝɋɓɎɥ 

 
ȮɗɛɔɊɡ ɑɋɝɋɓɎɥ ȵɔɐɆɍɆɘɋɑɎ ɐɆɝɋɗɘɈɆ ɌɎɍɓɎ 

V V V V 

Sukul et al. BMC Nephrology (2019) 20:116 

V 



ȨɑɎɥɓɎɋ ɓɋəɊɔɈɑɋɘɈɔɖɦɓɓɔɗɘɎ ȵȪ ɕɔ ɔɘɊɋɑɢɓɡɒ ɈɔɕɖɔɗɆɒ ɓɆ ɖɋɍəɑɢɘɆɘɡ ɑɋɝɋɓɎɥ 

ȮɗɛɔɊɡ ɑɋɝɋɓɎɥ ȵɔɐɆɍɆɘɋɑɎ ɐɆɝɋɗɘɈɆ ɌɎɍɓɎ 

V 

V 

V 
V 

V 

V 

V 

V 

V 
V 

Sukul et al. BMC Nephrology (2019) 20:116 



ȵɖɋɊɊɎɆɑɎɍɓɔɋ ɓɆɇɑɤɊɋɓɎɋ 

ȳɋɚɖɔɑɔɉɎɝɋɗɐɔɋ ɓɆɇɑɤɊɋɓɎɋ ɕɆɜɎɋɓɘɔɈ ɗ Ȼȧȵ 5 ɗɘ. (ȷȰȺ < 15 ɒɑ/ɒɎɓ) Ɏɒɋɋɘ 
ɈɆɌɓɡɋ ɔɗɔɇɋɓɓɔɗɘɎ: 

ÅȶɋɐɔɒɋɓɊəɋɒɆɥ ɝɆɗɘɔɘɆ ɈɡɕɔɑɓɋɓɎɥ ɐɔɓɘɖɔɑɢɓɡɛ ɆɓɆɑɎɍɔɈ ï 1 ɖɆɍ Ɉ ɒɋɗɥɜ 

ÅȶɋɉəɑɥɖɓɆɥ ɔɜɋɓɐɆ ɊɎɓɆɒɎɐɎ ɐɑɎɓɎɝɋɗɐɎɛ ɗɎɒɕɘɔɒɔɈ əɖɋɒɎɎ (ɓɆɖəɞɋɓɎɥ  
ɕɎɘɆɓɎɥ ɓɋɈɖɔɑɔɉɎɝɋɗɐɎɋ ɓɆɖəɞɋɓɎɥ, ɒɎɓɋɖɆɑɢɓɡɋ Ɏ ɐɔɗɘɓɡɋ ɓɆɖəɞɋɓɎɥ,  
ɆɓɋɒɎɥ) ɗ əɝɋɘɔɒ ɐɔɒɔɖɇɎɊɓɔɉɔ ɚɔɓɆ 

ÅȮɓɚɔɖɒɎɖɔɈɆɓɎɋ ɕɆɜɎɋɓɘɔɈ ɔ ɈɔɍɒɔɌɓɡɛ ɈɆɖɎɆɓɘɆɛ ɍɆɒɋɗɘɎɘɋɑɢɓɔɏ ɘɋɖɆɕɎɎ  
Ɋɑɥ ɈɡɇɔɖɆ ɕɖɋɊɕɔɝɘɎɘɋɑɢɓɔɉɔ 

ÅȵɗɎɛɔɑɔɉɎɝɋɗɐɆɥ ɕɔɊɊɋɖɌɐɆ 
ÅȾɐɔɑɡ ɕɆɜɎɋɓɘɔɈ Ɋɑɥ ɎɍəɝɋɓɎɥ ɈɔɕɖɔɗɔɈ ɊɎɋɘɡ, ɐɔɖɖɋɐɜɎɎ ɔɗɑɔɌɓɋɓɎɏ Ȼȧȵ, 
ɔɍɓɆɐɔɒɑɋɓɎɥ ɗ ɕɖɆɐɘɎɝɋɗɐɎɒɎ ɆɗɕɋɐɘɆɒɎ ɍɆɒɋɗɘɎɘɋɑɢɓɔɏ ɘɋɖɆɕɎɎ 

 
ɺʘʞʥʦ ʥʘʣʠʯʠʝ ʦʪʜʝʣʴʥʦʛʦ ʨʘʟʜʝʣʘ ʨʘʙʦʪʳ ʩ ʫʯʘʩʪʠʝʤ ʧʦʩʪʦʷʥʥʳʭ (ʣʫʯʰʝ  
ʦʪʜʝʣʴʥʳʭ) ʩʧʝʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴ  
ʧʩʠʭʦʣʦʛʦʚ, ʚʨʘʯʝʡ ʠ ʤ/ʩ ʦʪʜʝʣʝʥʠʷ ʜʠʘʣʠʟʘ (ʇɼ,ɻɼ), ʜʠʘʣʠʟʥʳʭ ʭʠʨʫʨʛʦʚ 



ȰɔɉɊɆ? 



ȵɖɎɓɥɘɎɋ ɖɋɞɋɓɎɥ ɔ ɓɆɝɆɑɋ ɊɎɆɑɎɍɆ 
ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʧʨʠ ʨʘʥʥʝʤ ʥʘʯʘʣʝ 
ɻʠʙʝʣʴ ʢʦʤʦʨʙʠʜʥʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʦʪʢʣʘʜʳʚʘʥʠʠ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ 

ʇʨʝʜʚʟʷʪʦʩʪʴ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʩʪʘʨʪʘ 

ʇʨʝʜʚʟʷʪʦʩʪʴ  

ʚʳʞʠʚʘʝʤʦʩʪʠ 



ȰɆɐ? 



ȹɗɘɆɓɔɈɐɆ ɕɋɖɎɘɔɓɋɆɑɢɓɔɉɔ ɐɆɘɋɘɋɖɆ 



ȴɇɒɋɓɡ ɖɆɗɘɈɔɖɆ ɕɖɎ ɕɔɗɘɔɥɓɓɔɒ ɆɒɇəɑɆɘɔɖɓɔɒ  

ɕɋɖɎɘɔɓɋɆɑɢɓɔɒ ɊɎɆɑɎɍɋ (ȵȦȵȪ) 

1 2 3 4 


