
̆ˣ˽Υ ˴ˢ˴ ̂ˤˮ˨˩́̎ ˿˶˻˹ˢ ̇˩˶ˮ˴˻˸ 

˾ͯͣΎͤͼ͔͍ ˢΦ̊ΦΣ ˭͔ͣ;͔͍ͤͦ͟ s Φ̑Φ 

1 

˿˽ˣ˥̂Σ ˽˿˽͋˥˸̂ ͙ ͣΦ ˮΦ˽Φ˽͍͍͊ͦ͊͡Σ  
˸͙͙͊ͪͤͫ͊͟Ύ ͋ͦ͡Έ͙ͤͼ͊ ˿˽͋ 

LL ˴͙͙ͤͦ͟͡-͙͙ͤ͒ͯͫͭͪ͊͡Έͤ·͚ ͙͙ͫͣͨͦͯͣ͘ 
ζ˿͍͔͔ͦͪͣͤͤ·͔ ͔ͭͻ͎͙͙ͤͦͦ͡ ͙ ͔͙͔ͣ͒͊ͣͤͭͦͤ͘͟·͔ ͔͍ͫͪ͒ͫͭ͊ 

 ͍ͤ ͔ͺ͎͙͙ͪͦͦ͡ ͙ ͙͙͔͒͊͘͡η 
мл ͔ͫͤͭΎ͋ͪΎ нлнм ͎ 

˸͍ͦͫ͊͟ 



ˤ͙͙ͦͤ͘͟͡ ͙ͪ͊ͫͨͪ ͯ ͔ͫͨ͡ͼ͍ͦ ͙ ͙͙͒ͫ͡͡Έ ͼ͔͡·͚ ͎ͦ͒Φ  
˽ͦͭͦͣ ͔ͫͨ͡ͼ· ͍ ͦͤ͟ͼ͔ ͦͤ͟ͼ͍ͦ ͙͙ͨͯͫͭ͡ ͙ͪͯ͟ ͍ ͻͦ͒Φ  
ˢ ͭ͊͟ ͊͟͟ ͨΎͭ·͚ ͋·͡ ͙͔ͫͤ͡Σ ͦͤ ͍͔ͫͣ ͊͗͊͘͡ ͯͫͭ͊Φ  
ˮ ͙ͫͦͫͭͦͭ ͦͭͤ·͔ͤ ͫͦͤ͡ ͙͘ ͎ͦ͒ͤͦͦ ͻ͍ͦͫͭ͊Η 

̂̉˩˹̍˯ ˿˽˻˾ 
˨͗ͦͤ ˿͊ͫ͟Σ ͔͔͍ͨͪͦ͒ ˿Φ˸͊ͪ΄͊͊͟ мфпл 
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͙͎͊ͪ͒ͦͦ͟͡ Ή͙͎ͤ͒ͦͪͤͦͦ͟͡ 

͎͔͎ͣ͊ͭͦͦ͡ ͔͍͎ͪͣ͊ͭͦͦ͡ 

͎ͦͤͦͦ͟͡ 

͔ͤͺ͎ͪͦͦ͡ 

̆ˣ˽ 

͎͔͙ͪ͊ͭͪ ͎ͯͪͦͦ͡ 

˻́˴̂˨ˢ ˣ˻˶̎˹̍˩Κ 
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˾ˢ˿˽˾˻˿́˾ˢ˹˩˹˹˻˿́̎ ̆ˣ˽ 

ISN Global Kidney Health Atlas, 2017 www.theisn.org/global-atlas 



McCullough KP et al. J Am Soc Nephrol. 2019 Jan;30(1):127-135 

˽͎͙͔ͪͦͤͦͪͯͭͫ͘ΎΣ ;ͭͦ ͍ ˿̊ˢ ͍͔ͯͪͦͤΈ ͔͍͔͙͊͋ͦ͊ͣͦͫͭ͘͡ ͭ˽˹ ͍·͔ͪ͊ͫͭͭ ͤ͊ мм-му҈ ͍ 
͔͙ͨͪͦ͒ ͫ нлмр ͨͦ нлол ͎ͦ͒Σ ͊ ͔ͪ͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͍͔͙ͯ͡;͙ͭͫΎ ͫ фтм ллл ͒ͦ м нрф ллл 
ͨ͊ͼ͙͔͍ͤͭͦΦ 
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˹͔͙ͣͦ͒ͺ͙ͼ͙͔ͪͯͣ·͔ ˸͙ͦ͒ͺ͙ͼ͙͔ͪͯͣ·͔ 

˽͙͚ͦ͗ͦ͡ ͍ͦͪ͊ͫͭ͘ 

ˮͫͻͦ͒ͤͦ ͙͔ͤͦ͘͟ ;͙ͫͦ͡ ͔ͤͺ͍ͪͦͤͦ 

ό͙ͤ͊͘͟Ύ ͣ͊ͫͫ͊ ͔ͭ͊͡ ͙ͨͪ ͔͙͙ͪͦ͗͒ͤύ 

˾͍͊ͫͦ·͔ ͙ Ή͙ͭͤ;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭ 

˹͔͍͔͊ͫ͒ͫͭͤͤ͡·͔ ͺ͊ͭͦͪ͟· ό͍ ͭͦͣ ;͙͔ͫ͡ 

͔͔͚ͫͣͤ·͚ ͔͊ͤ͊ͣͤ͘ ͨͦ ̆ˣ˽ύ 

˽͔͔͔͔͔ͪͤͫͤͤͦ ͔ͦͫͭͪͦ ͍͔͔͙͔ͨͦͪ͗͒ͤ 

ͨͦ;͔͟ 

˿͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭ  

ˢ͔͙ͪͭͪ͊͡Έͤ͊Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ 

˨͙͙͔͙͔͙ͫͨͦͨͪͦͭ͒ͣ͡Ύ  

͔͙͔́͊͋͊ͦͯͪͤ͟͟ 

˻͙͔͙͔͗ͪͤκ͔͙ͣͭ͊͋ͦ͡;͔͙͚ͫ͟ ͙ͫͤ͒ͪͦͣ 

˹͔͎͊ͦͦ͟͡͡Έͤ͊Ύ ͙͍͗ͪͦ͊Ύ ͔͋ͦͤ͘͡Έ ͔ͨ;͔͙ͤ 

˥͙͔͙͔͙ͨͪͯͪͣ͟Ύ 

ˢ͙ͯͭͦͣͣͯͤͤ·͔ ͔͙͋ͦͤ͘͡ 

͙̆ͪͦͤ;͔͔ͫͦ͟ ͍͔͙͔ͦͫͨ͊ͤ͡κ͙͔ͫͫͭͣͤ·͔ 

͙ͤͺ͔͟ͼ͙͙ 

ˮͤͺ͔͟ͼ͙͙ ͙ ͔͔ͦͤͪͣͤͭ͟͟· ͣͦ;͔͍·ͻ ͔͚ͨͯͭ 

˻͋ͫͭͪͯ͟ͼ͙Ύ ͙͙ͤ͗ͤͻ ͣͦ;͔͍·ͻ ͔͚ͨͯͭ 

˶͔͍͔͊ͪͫͭͤͤ͊͟Ύ ͙ͭͦͫ͟;ͤͦͫͭΈ 

ˤ·͔ͫͦͦ͟ ͔͔͙͔ͨͦͭͪ͋ͤ͡ ͔͋͊͟͡ 

ˣ͔͔͔ͪͣͤͤͦͫͭΈ 

̅ˢ˴́˻˾̍ ˾ˮ˿˴ˢ 
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̅͊ͭͦͪ͟· ˻͔͔͔͙͔ͨͪ͒ͤ͡  ˽͙͔ͪͣͪ·  

ˤ͙͙ͦͫͨͪͣ-

;͙͍͙ͦͫͭ  

¬͍ ͙͙ͦͫͨͪͣ;͙͍ͦͫͭΈ ͟ 

͍͔͔͙ͨͦͪ͗͒ͤΌ 

˽͙͚ͦ͗ͦ͡ ͍ͦͪ͊ͫͭ͘Σ ͔͔͚ͫͣͤ͊Ύ ͙͙ͫͭͦͪΎ ̆ˣ˽Σ 

®ͣ ͊ͫͫ· ͨͦ;͔͟Σ ͙ͤ͊͘͟Ύ ͣ͊ͫͫ͊ ͔ͭ͊͡ ͙ͨͪ ͔͙͙ͪͦ͗͒ͤΣ 

Ή͙ͭͤ;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ ͙͙͚ͤ͘͟ ͒ͦͻͦ͒ ͙͙͡ 

͍͙͔ͦ͋ͪ͊ͦ͊ͤ͘ 

ˮ͙ͤͼ͙͊ͼ͙͙  ˽ͪΎͣͦ ͙͙ͤͼ͙͙ͪͯΌͭ 

͍͔͔͙͔ͨͦͪ͗͒ͤ ͨͦ;͔͟ ͯ 

͍͙͙ͦͫͨͪͣ;͙͍͎ͦͦ 

;͔͍͔ͦ͊͟͡  

˿˨Σ ¬s ˨Σ ͊ ͙ͯͭͦͣͣͯͤͤ·͔ ͘ ͔͍͙͊͋ͦ͊ͤ͡ΎΣ ͫ ͙͔ͫͭͣͤ·͔ 

͙ͤͺ͔͟ͼ͙͙Σ ͙ͤͺ͔͟ͼ͙͙κ͔͔ͦͤͪͣͤͭ͟͟· 

ͣͦ;͔͍·͍ͦ͒Ύ΅͙ͻ ͔͚ͨͯͭΣ ͦ͋ͫͭͪͯ͟ͼ͙Ύ ͙͙ͤ͗ͤͻ 

ͣͦ;͔͍·͍ͦ͒Ύ΅͙ͻ ͔͚ͨͯͭΣ ͔͍͔͊ͪͫͭͤͤ͊͟͡Ύ 

͙ͭͦͫ͟;ͤͦͫͭΈΣ ˻˽ ˽

˽͎͔͙ͪͦͪͫͫ-

͍͙ͪͦ͊ͤΎ 

¬ͨ ͍͔͔͙͔ͦͪ͗͒ͤ ͨͦ;͔͟ ͙ 

ͯͫͦͪ͟ΎΌͭ ®ͅ ͯͤ͟ͼ͙͙ 

͔ͨͦͫ͡ ͍͔͔͙ͨͦͪ͗͒ͤΎ 

ˤ·͙͚ͫͦ͟ ͍͔ͯͪͦͤΈ ͔͙͙͙ͨͪͦͭͤͯͪΣ ͍ͨͦ·΄͔͔ͤͤͦ ˢ˨Σ 

ͨͦ͡ͻ͚ͦ ͎͙͔͙ͣ͟͡;͔͙͚ͫ͟ ͦͤͭͪͦ͟͡Έ ͙ͨͪ ˿˨Σ 

͔͙͔ͯͪͤ͟Σ ͨ ͙͙͔ͭ͊ͤ 

͔͙́ͪͣͤ͊͡Έ-

͚ͤͦ ͫ ͙͙ͭ͊͒ 

¬ͪ ͙ͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͭ˽˹ ͙ 

͔͙ͫͣͪͭͤͦͫͭ ͙ͨͪ 

ͨͦ;͔;͚ͤͦ 

͔ͤ͒ͦͫͭ͊ͭͦ;͙ͤͦͫͭ 

˹͔͒ͦͫͭ͊ͭͦ;ͤ͊Ύ ͒ͦ͊͘ ͙͙͒͊͊͘͡ (Kt/V), ͍͔͔ͪͣͤͤ·͚ 

͙ͫͦͫͯ͒ͫͭ·͚ ͒ͦͫͭͯͨΣ ͔͙͊ͤͣΎΣ ͙͙͚ͤ͘͟ ͍͔ͯͪͦͤΈ 

ͫ·͍ͦͪͦͭͦ;͎ͤͦͦ ͊͡Έ͙͋ͯͣͤ͊Σ ͔͔ͨͦ͒ͤ͘ ͍͔͙͔ͤ͊ͨͪ͊ͤ͡ 

 ͤ͟ ͔ͺ͎ͪͦͦͯ͡ 
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мΦс ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͙͊ͪͭͤ͊͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙͙͡ ͫͦͫͭͦΎ͙ͤΎ 

ό͎ͪͯͨͨ· ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙͙͡ ͫͦͫͭͦΎ͙͚ͤύ 

˸· ͤ ͔ ͔͔͔ͪͦͣͤ͒ͯͣ͟  ͍ ͦ͋·;͚ͤͦ ͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ 

͍͔͔͙͔ͨͪͦ͒ͤ ͨͦͨͯ͡Ύͼ͙͎ͦͤͤͦͦ ͙͙͎ͫͪͤͤ͊͟ ̆ˣ˽  ͯ ͙͡ͼ ͔͋͘ 

ͺ͍͊ͭͦͪͦ͟ ͔ ͔͙ͪͫ͊͟  ͍͍ͫΎ͙͘  ͙͚ͫͤͦ͘͟ Ήͺͺ͔͙͍ͭͤͦͫͭ͟ΈΌ ͎ͭ͊ͦͦ͟ 

ͨͦ͒ͻͦ͒͊  ͙͒͡Ύ Ή͙͙ͦͤͦͣ͟ ͔͍ͪͫͯͪͫͦ  ͍͔̂ͪͦͤΈ ͔͙͔ͯ͋͒ͭ͡Έ͙ͤͦͫͭ 

͔͔ͪͦͣͤ͒͊͟ͼ͙͚ B ό͍͔ͯͪͦͤΈ ͒ ͍͔͙ͦͫͭͦͪͤͦͫͭ ͒ ͔ͦ͊͊ͭ͘͟͡Έ͍ͫͭ ς 3) 
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˥͔͔͙ͤͭ;͔͙͚ͫ͟ 
͍͙͊ͪ͊ͤͭ 

̆ͪͦͣͦͫͦͣ͊; 
͙ͨͦ͘ͼ͙Ύ 

GRCh38.p7 

ˣ͙͚͗͊͡΄͙͚/  
͍͍͔ͦ͡;͔ͤͤ·͚ 

͎͔ͤ 

̏ͭͤͦͫ ˥ͪͯͨͨ͊ ˢ͡Έ͙͙͋ͯͣͤͯͪΎ 

rsl 16907128 2; 111,121,122 BCL2L11 ˢͪͣΎ͔ͤ ˤͪͦͫ͘͡·͔Σ ͦ͋΅͊Ύ 
ͨͦͨͯ͡Ύͼ͙Ύ 

30-300 ͣ /͎  ͎

rsl3427836  2; 128,270,387 HS6ST1 ˩͍͔͚ͪͦͨͼ· ˿  ˨ 30-300 ͣ /͎  ͎

rs10011025  4; 174,733,072 GLRA3 ͙̅ͤͤ· ˿˨м 30-300 ͣ /͎  ͎

rsl45768835  5; 80,538,468 FAM151B ˩͍͔͚ͪͦͨͼ· ͙ 
͙ͭͯͪ͟ 

˨͔͙ͭ  Ҕолл ͎ͣ/  ͎

rs61201007  6; 130,194,349 SAMD3 ˩͍͔͚ͪͦͨͼ· ͙ 
͙ͭͯͪ͟ 

˨͔͙ͭ  Ҕолл ͎ͣ/  ͎

rsl801239 10; 16,877,053 CUBN ˩͍͔͚ͪͦͨͼ· ˤͪͦͫ͘͡·͔Σ ͦ͋΅͊Ύ 
ͨͦͨͯ͡Ύͼ͙Ύ 

30-300 ͣ /͎  ͎

̍ппнрлоут 10; 16,924,416 CVBN ˮͫͨ͊ͤͼ·κ˶͙͊ͭͤͦ ˤͪͦͫ͘͡·͔Σ ͦ͋΅͊Ύ 
ͨͦͨͯ͡Ύͼ͙Ύ 

30-300 ͣ /͎  ͎

rs334 11; 5,227,002 HBB ˮͫͨ͊ͤͼ·κ˶͙͊ͭͤͦ ˤͪͦͫ͘͡·͔Σ ͦ͋΅͊Ύ 
ͨͦͨͯ͡Ύͼ͙Ύ 

30-300 ͣ /͎͎  

rs649529 11; 88,275,083 RAB38 ˩͍͔͚ͪͦͨͼ· ˿  ˨ 30-300 ͣ /͎͎  

rsl712790 11; 114,750,747 NXPE2 ˩͍͔͚ͪͦͨͼ· ˤͪͦͫ͘͡·͔Σ ͦ͋΅͊Ύ 
ͨͦͨͯ͡Ύͼ͙Ύ 

30-300 ͣ /͎  ͎

rs55847827  11; 123,318,295 CLMP ˩͍͔͚ͪͦͨͼ· ͙ 
͙ͭͯͪ͟ 

˨͔͙ͭ  Ҕолл ͎ͣ/  ͎

rs2268388 12; 109,205,840 ACACB ̒ͨͦͤͼ· ˿˨Ҍ͔͙͙ͪͭͤͦͨ͊ͭΎ Ҕолл ͎ͣ/  ͎

rs76158983 15; 55,016,808 RSL24D1 ˩͍͔͚ͪͦͨͼ· ͙ 
͙ͭͯͪ͟ 

˨͔͙ͭ >300 ͣ /͎  ͎

́ͦ;͔;ͤ·͔ ͣͯͭ͊ͼ͙͙Υ мо ͔͚͒ͪͯ͘ ˻ͯ΄͔ͤ͊ (Pattaro C. J Nephrol. 2018 Aug;31(4):475-487)  
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˿˻˿̂˨ˮ˿́ˢ̒ ˴ˢ˶̎̇ˮ̅ˮ˴ˢ̇ˮ̒  
˹˩ ̂ ˽˻ˬˮ˶̍̆ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ̆ˣ˽ 

935 ͨ͊ͼ͙͔ͤͭ͊ͣ (̉ͻͦͤ͊ͤ, .̑˴͔ͦͪΎ)  ͍ ͍͔ͦͪ͊ͫͭ͘  < 60 ͔ͭ͡ 
͍·͔ͨͦͤͤ͊͡ ˴ ͙́ͣͦ͊ͪ͒͊͟ ͙ͨͪ ͪ˿˴̅  җ 60 ͣ͡κ͙ͣͤκ1,73 2ͣ ͨ ͦ
͔ͫ͒ͯ͡Ό΅͙ͣ ͨ ͙ͪ;͙ͤ͊ͣ:  
1. ˻ͼ͔ͤ͊͟ ͪ ͙ͫ͊͟ ͦ ͋΅͔͚ ͊ ͔͔͙͙ͤͫͭ͘ ͨ ͙ͪ ͨ ͍͚͊ͤͦͦ͡ ͦ ͔ͨͪ͊ͼ͙͙  
2. ˿͔͙ͭͤͦ͊ͪ͒͟Ύ 
3. ˣ͔͙ͫͫͣͨͭͦͣͤ·͔ ͔͙ͦͭͦͤͤ͟͡Ύ ̏˴˥  ͙͚ͫͤͦ͘͟ ͍͔ͪͦΎͭͤͦͫͭΈΌ ˻˴˿ 
ό͔͔ͤͫͨͼ͙ͺ͙;͔͙͔ͫ͟ ͙͔͔͙ͣͤͤ͘Ύ ST-T, ͙͍͔͙ͤͪͫΎ ͯ͋͘ͼ͊ T ͙͙͡ 
˥˶ˬύ 

˻ͼ͔ͤͯ͟ ͊͟͡Έͼ͙ͺ͙͊͟ͼ͙͙ ͦͪͦͤ͊ͪͤ͟·ͻ ͔͙͚͊ͪͭͪ ͍͙͙ͨͪͦͦ͒͡ ͨ ͦ
͙͔ͤ͒ͫͯ͟ s ͎͊ͭͫͭͦͤ͊ 
0 ς ͤ ͔ͭ 
1-10 -- ͣ ͙͙ͤͣ͊͡Έͤ͊Ύ 
11 - 99 ς ͤ ͔ͤ͊͘;͙͔ͭ͡Έͤ͊Ύ 
100-399 ς ͯ ͔͔ͣͪͤͤ͊Ύ 
җ 400 -- ͭ Ύ͔͗͊͡Ύ 

Park S et al. J Am Heart Assoc. 2021 Jul 6;10(13): e019300  
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˿˻˿̂˨ˮ˿́ˢ̒ ˴ˢ˶̎̇ˮ̅ˮ˴ˢ̇ˮ̒ ˹˩ ̂ ˽˻ˬˮ˶̍̆ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ̆ˣ˽Σ n=935 

Park S et al. J Am Heart Assoc. 2021 Jul 6;10(13): e019300  



12 Park S et al. J Am Heart Assoc. 2021 Jul 6;10(13): e019300  

˽͙ͪ;͙ͤ· ͎͔͔ͦͣͪͯͦͫͪͦ͊͘͟͡͡͡: ͔͙ͣͭ͊͋ͦ͡;͔͙͔ͫ͟  ͙ ͎͔͔͙ͤͭ;͔͙͔ͫ͟ ͔͙ͦͫͦ͋ͤͤͦͫͭΣ ҧ 
͙͚ͫͦͫͯ͒ͫͭͦ ͔͙͗ͫͭͦͫͭ͟Σ ͙ͫͦͫͯ͒ͫͭ͊Ύ ͔ͪ͊ͪͺ͙͊͟ͼ͙Ύ, ͙͔͔ͫͫͭͣͤͦ ͙͍͔͍͔ͤͦͯͪͦͤͦ͘͟ 
͍͔͙͔ͦͫͨ͊ͤ͡.  

˿˻˿̂˨ˮ˿́ˢ̒ ˴ˢ˶̎̇ˮ̅ˮ˴ˢ̇ˮ̒ ˹˩ ̂ ˽˻ˬˮ˶̍̆ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ̆ˣ˽Σ n=935 
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мΦс ˴͙͙ͤ͡;͔ͫ͊͟Ύ ͙͊ͪͭͤ͊͟ ͔͍͙͊͋ͦ͊ͤ͘͡Ύ ͙͙͡ ͫͦͫͭͦΎ͙ͤΎ 
ό͎ͪͯͨͨ· ͔͍͙͚͊͋ͦ͊ͤ͘͡ ͙͙͡ ͫͦͫͭͦΎ͙͚ͤύ 
 

 ˿ͼ͔͡ΈΌ ͔͎ͪ͊ͤͤͦ ͍·Ύ͍͔͙ͤ͡Ύ ̆ˣ˽ ͍ͪ͊;͊ͣ ͍͔ͫͻ ͔ͫͨͼ͙͊͡Έ͔͚ͤͦͫͭ 

 ͍͙͙ͤ͟͡;͔͚ͫͦ͟ ͙͔ͨͪ͊ͭ͟͟ ͣ· ͔͔͔ͪͦͣͤ͒ͯͣ͟ ͔͎ͪͯ͡ΎͪͤͦΣ ͤ ͦͤ ͔

͔͔ͪ͗ 1 ͪ͊͊͘  ͍ 2 ͎ͦ͒͊ ͍͙ͨͪͦͦ͒ͭΈ ͙͎͙͒͊ͤͦͫͭͯ͟ ͤ ͊ ͍͔ͦͫͤͦ 

͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͊͡Έ͙͙͙͋ͯͣͤͯͪκ͔͙͙͙ͨͪͦͭͤͯͪ  ͙ͪ͊ͫ;͔͚ͭͤͦ ˿˴ ̅

(ͪ˿˴̅)  ͯ ͙͡ͼ  ͫ ͺ͙͊ͭͦͪ͊ͣ͟ ͙ͪͫ͊͟ ̆ˣ˽  ͍͔̂ͪͦͤΈ 

͔͙͔ͯ͋͒ͭ͡Έ͙ͤͦͫͭ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ A ό͍͔ͯͪͦͤΈ ͍͔͙͒ͦͫͭͦͪͤͦͫͭ 

͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ ς 1) 
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˾ˢ˿̉˩́˹̍˩ ̅˻˾˸̂˶̍ ˨˶̒ ˻̇˩˹˴ˮ ˤ̍˨˩˶ˮ́˩˶̎˹˻˯ ̅̂˹˴̇ˮˮ ˽˻̉˩˴ 
˴͙͔ͪͤͫ͡ ͔͙͙ͪ͊ͭͤͤ͊͟ [Cockcroft DW, Gault MH., 1976] 
ClCrΣ ͣ͡κ͙ͣͤ Ґ όмпл ҍ ͍ͦͪ͊ͫͭ͘ύ Ҏ όͣ͊ͫͫ͊ ͔ͭ͊͡ύκόтн Ҏ sCr) (Ҏ лΣур ͒͡Ύ ͔͗ͤ΅͙ͤύ 
MDRD Study equation for caucasians based on IDMS-traceable creatinine assays [Levey AS et al. 
2006] 
˿˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ175Ҏ(sCr /88.4)ҍмΦмрпҎʕ ͦͪ͊ͫͭ͘ҍлΦнлоҎ0.742 (͒ ͡Ύ ͔͗ͤ΅͙ͤ) 
CKD-EPI Study equation for Caucasians [Levey AS et al. 2009] 
CŜƳŀƭŜ Ǉ/ǊҖсн mmol/L: ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ144Ҏ(sCr /62)ҍлΦонфҎ0.993ʕ ͦͪ͊ͫͭ͘ 

Female pCr>62 mmol/L: ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ144Ҏ(sCr /62)ҍмΦнлфҎ0.993ʕ ͦͪ͊ͫͭ͘ 

aŀƭŜ Ǉ/ǊҖул mmol/L: ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ141Ҏ(sCr /80)ҍлΦпммҎ0.993ʕ ͦͪ͊ͫͭ͘ 

Male pCr>80 mmol/L: ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ141Ҏ(sCr /80)ҍмΦнлфҎ0.993ʕ ͦͪ͊ͫͭ͘ 

CKD-EPI Cystatin C [Inker LA,  et al., 2012] 
˿˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣнҐ = 133 Ҏ (sCysΣ ͎ͣκ͡/0.8)A Ҏ 0.996͍ ͦͪ͊ͫͭ͘ Ҏ B 
Lund-aŀƭƳǀ Study equation (LM Revised) [.ƧǀǊƪ W Ŝǘ ŀƭΦ нлмм] 
˿˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣн = eXς0.0158Ҏʕ ͦͪ͊ͫͭ͘+0.438Ҏln(ʕ ͦͪ͊ͫͭ͘) 

Female sCr <150 mmol/L: X=2.50+0.0121Ҏ(150ςsCr) 
Female sCr җмрл mmol/L: X=2.50ς0.926Ҏln(sCr /150) 
Male sCr <180 mmol/L: X=2.56+0.00968Ҏ(180ςsCr) 
Male sCr җмул mmol/L: X=2.56ς0.926Ҏln(sCr /180) 
BIS1 
 ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣн = 3736 Ҏ sCr - 0.87 Ҏ ͍ ͦͪ͊ͫͭ͘ - 0.95 (Ҏ 0.82 ͒ ͡Ύ ͔͗ͤ΅͙ͤ). 
BIS2 
 ˿ ˴̅Σ ͣ͡κ͙ͣͤκмΣтоͣн = 767 Ҏ ṡ ͙͙ͫͭ͊ͭͤ CΣ ͎ͣκ͡ -0.61 Ҏ sCrΣ ͣͣͦ͟͡Έκ͡ - 0.40 Ҏ ͍ ͦͪ͊ͫͭ͘ - 0.57 (Ҏ 0.87 
͒͡Ύ ͔͗ͤ΅͙ͤ) [Schaeffner ES et al., 2012] 
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ˢ͙͊ͭͫ͊͘͟Ύ ͪ͊ͫ͊  ͙ ͙͔͙͙͚͊ͭͤͦ͊ͣͪ͊ͤͫ͟͟͡ Ήͭͤͦͫ 

(͊͊͘͟ͻ͙ ͦͭͤͦͫΎͭͫΎ  ͟ ͔͔ͨͪͻ͚ͦ͒ͤͦ ͔ͪ͊ͫΣ ͍͍ͦ͋ͪ͊ͦ͊͘΄͔͚ͫΎ 

͔ͫͣ΄͔͙͔ͤͣ ͍͒ͯͻ ͋ͦ͡Έ΄͙ͻ ͪ͊ͫ τ ͔͍͔͙͚ͪͦͨͦ͒ͤͦ  ͙

͎͙͚ͣͦͤͦͦ͒ͤͦ͡.; ͙͙ͭ͊͒͗͟ ͦͭͤͦͫΎͭͫΎ  ͟ ͙ͨ͊ͣͪͦ-

ͺ͔͎͚ͪ͊ͤͫͦ͟ ͪ ͔͊ͫ ͋ ͦ͡Έ΄͚ͦ ͔ ͍͔͙͚ͪͦͨͦ͒ͤͦ ͪ ͊ͫ·ύ 

˹͙͊͘͟Ύ   ͣ·΄͔;ͤ͊Ύ   ͣ͊ͫͫ͊Σ ͣ·΄͔;ͤ͊Ύ ͊ͭͪͦͺ͙ΎΣ    

͙͙͙ͣͣͦ͋͊͘͡ͼ͙Ύ,    ͎ ͔͙ͣ- ͙  ͭ ͔͔ͭͪ͊ͨ͊ͪ͘, ͊ͣͨͯͭ͊ͼ͙͙ ͟ ͔ͦͤ;͔͚ͤͦͫͭ 

˨͙͔ͭ͊:  ͍ ͔͎͔͙ͭ͊ͪ͊ͤͫ͊͟ΎΣ ͙͔͍ͤͦ͋ͦ͊͘͟͟͡Ύ, ͎ ͙͔ͦͦ͒͊ͤ͡ 

˶͔͍͊ͪͫͭ͊͟Σ ͙ͫͤ͗͊Ό΅͙͔ ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙Ό ͔͙͙ͪ͊ͭͤͤ͊͟ ͘ ͊ ͫ;͔ͭ 

͔͍͔ͤͯͫͭ͊ͤͦͤͤ͡·ͻ ͔ͣͻ͙͍͊ͤͣͦ͘Σ ͨͪΎͣͦ ͤ ͔͍ͫΎ͊ͤͤ͘·ͻ  ͍͙ͫ͡Ύ͙͔ͤͣ 

ͤ ͊ ͔͒Ύ͔ͭ͡ΈͤͦͫͭΈ ͨͦ;͔͟ (?): ͊ͼ͔͙ͭ͡ͼ͙͔͙ͫͭͤ, ˶͔͔͔ͫͨ͒ͼ͊ 

͎͍ͦͦ͡;͊ͭ͊Ύκ˶͔͔͔ͫͨ͒ͼ͊ ͍͒ͯͼ͍͔ͭͤ͊Ύ (˶͔͔ͫͨͺ͊ͤ͡, ˶͔͔ͫͨͺ͙ͪ͡, 

˹͔ͺͪͦͼ͔ͤ); ˴͔͊ͤͺͪͦͤ, ˹͔ͺ͔ͪͦͫͭͤ, ͙̅ͭͦͺͪͦͤ, ͔͙͙̅ͦͭ͘͡͡  

˭͔͍͙͊͋ͦ͊ͤ͡Ύ  ͙͎͙ͨ͊ͭͦͦ͡;͔͙͔ͫ͟ ͫͦͫͭͦΎ͙ͤΎ: ͫ͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭ 

(?), ͍͔͙͔ͦͫͨ͊ͤ͡Σ ͟ ͙͙ͪͭ;͔͙͔ͫ͟ ͫͦͫͭͦΎ͙ͤΎ 

͙͔͙͔̂ͫͤ͡ Ή͔ͫͭͪ͊ͪͤ͊͟͡Έ͚ͤͦ Ή͙͙ͣͤ͊͡ͼ͙͙ ͔͙͙ͪ͊ͭͤͤ͊͟ 

̅ˢ˴́˻˾̍Σ ˢ˿˿˻̇ˮˮ˾˻ˤˢ˹˹̍˩  
˿˻ ˿˹ˮˬ˩˹ˮ˩˸ ˴˻˹̇˩˹́˾ˢ̇ˮˮ ˿̍ˤ˻˾˻́˻̉˹˻˥˻ 

˴˾˩ˢ́ˮ˹ˮ˹ˢ 
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˴͔͙͙ͪ͊ͭͤͤ  ͙͙̇ͫͭ͊ͭͤ ˿ 

˸·΄͔;ͤ͊Ύ 
ͣ͊ͫͫ͊  

ˤͦͪ͊ͫͭ͘ 
˽ͦ͡ 
̏ͭͤͦͫ 

̆ ͪ
ˤ͔͙͔ͦͫͨ͊ͤ͡ 
˻͙͔͙͔͗ͪͤ 
˴͔͙͔ͯͪͤ 
˿  ˨

˨͙ͫͺͯͤ͟ͼ͙Ύ 
̋  ˭

˿͔͙ͭͪͦ͒· 

ͪ˿˴̅ 

Glassock RJ et al. Nat Rev Nephrol. 2017 Feb;13(2):104-114 

˽͔͔͙ͪͫ͊ͪͦͨͤ͟Ύ 
ˮ͔ͤ͒ͫ͟ ͔͔͚ͫͭͤͦ͟͡ ͣͯͫͯ͊ͭͯͪ͟͡· 
͒͡Ύ ͣͯ͗;͙ͤ ғуΣут ͎͟κͣчΣ 
͒͡Ύ ͔͗ͤ΅͙ͤ ғ сΣпн ͎͟κͣч 
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ʌʦʨʤʫʣʘ ʏʘʩʪʦʪʘ ʍɹʇ (%) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʦʤ 

70-74 ʣʝʪ      75-79 ʣʝʪ       80-84 ʣʝʪ 85-89 ʣʝʪ >90 ʣʝʪ 

CKD-EPIcr  20 29 (45%) 43 (115%) 46 (130%) 66 (230%) 

CKD-EPIcys 19 32 (68%) 50 (163%) 61 (221%) 79 (316%) 

CKD-EPIcr-cys 16 28 (75%) 47 (193%) 58 (262%) 76 (375% 

BIS-lcr  33 52 (57,6%) 76 (130%) 84 (155%) 93 (182%) 

BIS-2cr-cys 24 42 (75%) 66 (175%) 76 (216%) 90 (275%) 

Ebert N et al. Nephrol Dial Transplant. 2017 Jun 1;32(6):997-1005. 

˾͔͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ̆ˣ˽  ͯ ͡Ό͔͚͒ ͫͭ͊ͪ΄͔ тл ͔ͭ͡ ͨͦ ͪ˿˴̅ 
(BIS, N = 2069)  

ˤ ͎͔͙͙ͪͣ͊ͤ нллр ͎Φ ͍͔ͤͦͦͪͦ͗͒ͤͤ·ͻ ͋·ͦ͡ ͨͦ;͙ͭ ͫͭͦ͡Έͦ͟ ͔͗Σ 
ͫͦ͟͡Έͦ͟ сл-͔͙ͭͤ͡ͻΤ ͟ нлрл ͎ͦ͒ͯ сл-͔͙ͭͤ͡ͻ ͨͦ ͍͔͙ͫͪ͊ͤͤΌ ͫ 

͍͔ͤͦͦͪͦ͗͒ͤͤ·͙ͣ ͔͋ͯ͒ͭ ͍͍͔͒ͦ ͋ͦ͡Έ΄͔  
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ˣ͙͔ͦͣ͊ͪͪ͟· ͻ͋ͨ ͍  ͍͙͙͙͊ͫͣͦͫͭ͘ ͦͭ ͍ͦͪ͊ͫͭ͊͘ ͙ ͨͦ͊͡  
ͯ ͡Ό͔͚͒ ͫͭ͊ͪ΄͔ тл ͔ͭ͡ ό.L{Σ b Ґ нлсфύ  

ό!ύ ˿͔͙͚ͪ͒ͤ ͍͔ͯͪͦͤΈ ͔͙͙ͪ͊ͭͤͤ͊͟ ͨͦ ͍ͦͪ͊ͫͭͯ͘Φ ό.ύ ˿͔͙͚ͪ͒ͤ ͍͔ͯͪͦͤΈ ͼ͙͙ͫͭ͊ͭͤ͊ 
/ ͨͦ ͍ͦͪ͊ͫͭͯ͘Φ ό/ύ ˿͔͙͚ͪ͒ͤ ͍͔ͯͪͦͤΈ ͊͡Έ͙͙͙͋ͯͣͤͯͪ 

Ebert N et al. Nephrol Dial Transplant. 2017 Jun 1;32(6):997-1005. 



19 Schaeffner ES et al. Ann Intern Med. 2012 Oct 2;157(7):471-81 

˿͍͔͙͔ͪ͊ͤͤ ͍͔͙͡;͙ͤ· ͪͫ͟ͺ ͙  ͫ͟ ͺ ͨ ͦ ͚ͦ ͎͔ͫͦͯ͟͡ ͯ  
͡Ό͔͚͒ ͫͭ͊ͪ΄͔ тл ͔ͭ͡ ό.L{Σ b Ґ нлсфύ  
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˿˴ ̅

̆ˣ˽ н ͙͙͡ оΚ 
˴͔ͦͪͪ͟ͼ͙Ύ 
͙͍͒ͦͪͦͦ͘͟ ˶˽Κ 

˹͊;͊ͦ͡ ˭˽́Κ 
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˽ˢ́˻˥˩˹˩˭ ˢ˹˩˸ˮˮ ˽˾ˮ ̆ˣ˽ 
1. ˨͔ͺ͙ͼ͙ͭ Ή͙ͪͭͪͦͨͦΉ͙ͭͤ͊ 
2. ͎͔̏ͤ͒ͦͤͤ͊Ύ ͙͙ͤͭͦͫ͊͟͟ͼ͙ΎΣ ͍͟͡Ό;͊Ύ ͔͙ͣͭ͊͋ͦ͡;͔͙͚ͫ͟ 
͊ͼ͙͒ͦ͘ ό͙͔͙͔ͫͤ͗ͤ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡Έ͙ͤͦͫͭ ͙͙͗ͤ͘ 
Ή͙ͪͭͪͦͼ͙͍ͭͦΣ ͎͔͙ͣͦ͘͡ύ 

3. ˿͙͔͔ͫͭͣͤͦ ͍͔͙͔ͦͫͨ͊ͤ͡ 
4. ˴͍͔͙ͪͦͦͨͦͭͪ 
5. ˥͔͙ͣͦ͒͡Όͼ͙Ύ 
6. ˴͙͔͊ͪ͒ͦͪͤ͊͡Έͤ·͚ ͔͙͊ͤͣ;͔͙͚ͫ͟ ͙ͫͤ͒ͪͦͣ 
7. ˥͙͔͙͔ͨͪͨ͊ͪ͊ͭͪͦ͘ 
8. ˻͔͙ͫͦ͋ͤͤͦͫͭ ͙͙ͨͭ͊ͤΎΣ ͍͟͡Ό;͊Ύ ͔͒ͺ͙ͼ͙ͭ ͍͙͙͍ͭ͊ͣͤͦΣ 
ͣ͊ͪͦ͟- ͙  ͙ͣͪͦ͟Ή͔͔͍ͣͤͭͦ͡ 

9. ˶͔͍͔͊ͪͫͭͤͤ͟·͔ ͔ͨͪͨ͊ͪ͊ͭ· 



22 

˿˨ ό-) ˿˨ όҌύ ˿˨ ό-) ˿˨ όҌύ ˿˨ ό-) ˿˨ όҌύ 

ͪ˿˴̅ Al   A2   A3   

60-74 14.9%  

(11,8; 18.6) 

23,7% 

(19,2; 28,8) 

23.1% 

(18,7; 28.2) 

27,9%  

(22,7; 33,5) 

23,4%  

(18,9; 28,5) 

33,9% 

(28,1; 40.1) 

45-59 22,1  

(17,7; 26,9) 

32,1%  

(26,4; 38,1) 

24.9%  

(20,2; 30,2) 

34,8%  

(28,9; 41,0) 

29,1%  

(23,9; 34,9) 

40,1%  

(33,8; 46,6) 

30-44 39.2%  

(33,0; 45.7) 

47,2% 

(40,5; 53,8) 

36.9%  

(30,8; 43,2) 

48,3%  

(41,6; 54,9) 

40,8%  

(34,4; 47,3) 

53,3 %  

(46,5; 59,8) 

15-29 60,6 

(54,0: 66,7) 

66,1%  

(59,8; 71,8) 

60,7 

(54,1; 66,8) 

66,5%  

(60,2; 72,1) 

64,2 %  

(57,7; 70,0) 

74,5% 

(69,0; 79,2) 

˾͔͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͔͙͙͊ͤͣ ͙ͨͪ ̆ˣ˽ 
˸͔ͭ͊-͙͊ͤ͊͘͡Σ n=254.666  

Inker LA et al. Am J Kidney Dis. 2019 Feb;73(2):206-217 

˻͔͙͔ͫͦ͗ͤͤ͡ ˴͔͎͙͊ͭͦͪΎ ˿˴̅ όͣ͡κ͙ͣͤκмΣто ͣнύ 

>90 60-89 45-59 30-44 <30 

ˢ͔͙ͤͣΎ  4-8% 5-12% 10-15% 20-25% 50-80% 

͙́͊͋͡ͼ͊ ммΦ ˾͔͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ͙͔ͫͫͭͣͤ·ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ ̆ˣ˽ 
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оΦрΦм ˹͊;͊ͦ͡ ͙͙͒͊͊͘͡ 
ω ˸· ͔͔͔ͪͦͣͤ͒ͯͣ͟ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ̆ˣ˽ ˿р ͔ͪ΄͔͙͔ͤ ͦ͋ 
͙ͦͨͭͣ͊͡Έͤ·ͻ ͫͪͦ͊͟ͻ ͍͎ͨ͊ͤͦͦͦ͡ ͤ͊;͊͊͡ ˭˽́ ͙͙ͨͪͤͣ͊ͭΈ ͤ͊ 
͍͔ͦͫͤͦ ͔͎ͦͣͨͫͤͦͦ͟͟͡ ͙͙͒ͤ͊ͣ;͔͎ͫͦͦ͟ ͙͊ͤ͊͊͘͡ ͙͙ͤ͟͡;͔͙ͫ͟ͻ 
͙͍ͨͪͤ͊ͦ͘͟ ͙͒ͫͺͯͤ͟ͼ͙͙ ͨͦ;͔͟ ͫ ͯ;͔ͭͦͣ ͍ͯͪͦͤΎ ˿˴̅ ͫ ͼ͔͡ΈΌ 
͔͔͔͙ͨͪ͒ͯͨͪ͗͒ͤΎ ͍͙͙ͪ͊ͭ͘Ύ ͙͔͎͗ͤͯͪͦ͗͊͘Ό΅͙ͻ ͔͙͚ͦͫͦ͗ͤͤ͡ 
́˽˹ ώпосΣпотΣпппΣппрϐΦ  
͍͔̂ͪͦͤΈ ͔͙͔ͯ͋͒ͭ͡Έ͙ͤͦͫͭ ͔͔ͪͦͣͤ͒͊͟ͼ͙͚ ˤ ό͍͔ͯͪͦͤΈ 
͍͔͙͒ͦͫͭͦͪͤͦͫͭ ͔͒ͦ͊͊ͭ͘͟͡Έ͍ͫͭ - 3) 
 
[ͤ͊ͪͯ΄͔͙͔ͤ ͺͯͤ͟ͼ͙͚ ̇˹˿ όΉͤͼ͔ͺ͙͊ͦͨ͊ͭ͡Ύκ͎͙͙͍ͦͤͭͤ͟·͔ 
ͤ͊ͪͯ΄͔͙ͤΎύΣ ͔͙ͫͪͦͭ͘·Σ ͔͔͒ͦͣͨͤͫ͊͟ͼ͙Ύ ͔͙ͣͭ͊͋ͦ͡;͔͎ͫͦͦ͟ 
͊ͼ͙͒ͦ͊͘Σ ͎͙͔͙͔͙ͨͪ͊ͣ͟͡ΎΣ ͔͙͔ͤͦͤͭͪͦͪͯͣ͊͟͡Ύ 
͎͙͔͎͙ͨͪ͒ͪ͊ͭ͊ͼ͙Ύ ό͊ͤ͊ͫ͊ͪ͊͟Σ ͔ͦͭ͟ ͔͎͙͟͡ͻύ ͙ ˢ˥Σ ͭΎ͔͗͊͡Ύ ˣ̏˹] 



24 Floege J et al. Kidney Int. 2015 May;87(5):996-1008 

˩͍͔͚ͪͦͨͫ͊͟Ύ ΄͊͊͟͡ ͤ͊;͊͊͡ ͙͙͒͊͊͘͡ 
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Risk stratification Low risk Intermediate risk High risk 

1-Year <9% 9 to < 19% >19% 

2-Year < 15% 15to<29% >29% 

˩͍͔͚ͪͦͨͫ͊͟Ύ ΄͊͊͟͡ ͤ͊;͊͊͡ ͙͙͒͊͊͘͡ 

Floege J et al. Kidney Int. 2015 May;87(5):996-1008 
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˽͔ͦ͊͊ͭ͘͟͡Έ  

͋͊͡͡· 

͔ͪͺΦͤ͊͘;Φ 1 2 3 4 

͍ͦͪ͊ͫͭ͘Σ ͔ͭ͡ <41 42-52 53-61 62-69 >69 

CKD-9tL ͤ͊ ͔ͫͭ͊ͪͭΣ ͣ͡κ͙ͣͤ >8,8 6,8-8,8 4,9-6,7 2,8-4,8 <2,8 

ͺͦͫͺ͊ͭ·Σ ͣͣͦ͡Έκ ͡ <1,00 1,00-1,32 1,33-1,65 1,66-1,94 >1,94 

ƭƎ ˿˾ˣ 

<0,516 

3,280 

0,516-0,814 

3,280-6,516 

0,815-1,193 

6,516-15,595 

>1,193 

>15,595  -  

˿˾ˣΣ ͎ͣκ͡ <3,28 3,28-6,52 6,53-15,60 >15,60  -  

/ŀΣ ͣͣͦ͡Έκ͡ <2,18 2,18-2,34 2,35-2,57 >2,57  -  

IōΣ ͎κ͡ >105 105-98 97-88 <88  - 

͙ͦͣͦͪ͋͒ͤͦͫͭ͟ΈΣ ͋͊͡͡· 2-3  4-5  6-7 8-9 >9 

˿  ˨ ͔ͤͭ ͔ͫͭΈ  -  -  - 

Ή͔ͫͭͪͤͤͦͫͭ͟Έ ͫͭ͊ͪͭ͊ ͔ͤͭ ͔ͫͭΈ  -  -  - 

ͫͯͣͣ͊ ͍͋͊ͦ͡͡   

̊͊͊͟͡ ˿ͭ͊ͪͭ 
мснн ͨ͊ͼ͙͔ͤͭ͊ ͙͘ ͔͎͙ͪͫͭͪ͊ ˭˽́ ͎Φ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ͊ 

˿ͯͣͣ͊ ͍͋͊ͦ͡͡ ͦͭ л ͒ͦ т ͍͔͍͔ͫͦͦͭͭͫͭͯͭ ͙ͤͦͣͯ͘͟ ͙ͪͫͯ͟Σ ͦͭ у ͒ͦ мр ς ͫ ͔͔ͪ͒ͤͣͯ 
͙ͪͫͯ͟ ͙ ͔͔͋ͦ͡ мр ς ͍ ·ͫͦͦͣͯ͟ ͙ͪͫͯ͟Φ  

˭͔ͣ;͔͍ͤͦ͟ ˢΦ̑Φ ͙ ͒ͪΦ ˤ͔͙ͫͭͤ͟ ͎͙͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͎͍ͦͪ͊ͤͦΦ нлмуΤнлόнύΥпт-60 

˩͍͔͚ͪͦͨͫ͊͟Ύ ΄͊͊͟͡ 
ˤͦͪ͊ͫͭ͘Σ ͫͭ͊ͭͯͫ ͔͙ͯͪͤ͟ΎΣ ˮ˸́Σ ˿˿˿ ͙ͦͣͦͪ͋͒ͤͦͫͭ͟Έ, ͦ ͤͦ͟ ͟ ͙ͦͣͦͪ͋͒ͤͦͫͭΈΣ ͙ͨͪ;͙ͤ͊ 
̆ˣ˽Σ ͙ͫͦͫͯ͒ͫͭ·͚ ͒ͦͫͭͯͨΣ ͎͔͎͙ͣͦͦ͋ͤ͡Σ ͺ͔͙͙ͪͪͭͤΣ ˿˾ˣΣ ͊͡Έ͙͋ͯͣͤΣ ͔͙͙ͪ͊ͭͤͤ͟Σ ͊͟͡Έͼ͙͚ 

Floege J et al. Kidney Int. 2015 May;87(5):996-1008 
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̊͊͊͟͡ ˿ͭ͊ͪͭ 
мснн ͨ͊ͼ͙͔ͤͭ͊ ͙͘ ͔͎͙ͪͫͭͪ͊ ˭˽́ ͎Φ˿͊ͤͭ͟-˽͔͔͎ͭͪ͋ͯͪ͊ 

˭͔ͣ;͔͍ͤͦ͟ ˢΦ̑Φ ͙ ͒ͪΦ ˤ͔͙ͫͭͤ͟ ͎͙͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ 
͎͍ͦͪ͊ͤͦΦ нлмуΤнлόнύΥпт-60 

˭͔ͣ;͔͍ͤͦ͟ ˢΦ̑Φ ͙ ͒ͪΦ ˤ͔͙ͫͭͤ͟ ͎͙͙ͭͪ͊ͤͫͨ͊ͤͭͦͦ͡͡ ͙ ͙͍͔ͫͯͫͫͭͤͤ͟·ͻ ͎͍ͦͪ͊ͤͦΦ нлмуΤнлόнύΥпт-60 

м Ґ ͫͯͣͣ͊ ͍͋͊ͦ͡͡ <7 (͙͙͚ͤ͘͟ ͙ͪͫ͟ύ 
2 = 8-мр ͍͋͊ͦ͡͡ ό͔͙͚ͫͪ͒ͤ ͙ͪͫ͟ύ 
о Ґ җ мр ͍͋͊ͦ͡͡ ό͍·͙͚ͫͦ͟ ͙ͪͫ͟ύ 
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64 ͫ ͭͪ 234 ͫ ͭͪ 




