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Coresh J et al. JAMA. 2007;298:2038-47.

˾͔͊ͫͨͪͦͫͭͪ͊ͤͤͤͦͫͭΈ ̆ˣ˽ ͍ ͪ͊ͤ͘·ͻ ͍ͦͪ͊ͫͭͤ͘·ͻ ͎ͪͯͨͨ͊ͻΥ 
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˾˩ˢ˶̎˹ˢ̒ ̉ˮ˿˶˩˹˹˻˿́̎ ˣ˻˶̎˹̍̆ ˿˨ ˤ ˾˻˿˿ˮˮ

͔ͤ ͔͔͔ͣͤ у-ф ͣͤ͡Φ ;͔͍͔ͦ͟͡ 
όͦͦͦ͟͡ с҈ ͔͔͙ͤ͊ͫͤ͡Ύύ



ˤ˭ˢˮ˸˻˻́˹˻̊˩˹ˮ˩ ̆ˣ˽ ˮ 
˨˾̂˥ˮ̆ ˽˻˽̂˶̒̇ˮ˻˹˹̍̆ ˣ˻˶˩˭˹˩˯

JhaV, et al. Lancet 2013;382(9888):260ς272. 

˿͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭ˥͙͔͙ͨͪͭͦͤ;͔ͫ͊͟Ύ ͔͋ͦͤ͘͡Έ

˻͙͔͙͔͗ͪͤ

͙̆ͪͦͤ;͔ͫ͊͟Ύ ͔͋ͦͤ͘͡Έ 
ͨͦ;͔͟

43.5% ͨ ͊ͼ͙͔͍ͤͭͦ ͫ ˿˨н 
͙͔ͣΌͭ ̆ˣ˽2



˾˻˿́ ˽˻˽̂˶̒̇ˮˮ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ˨ˮˢˣ˩́˻˸ 
ˮ ̆˾˻˹ˮ̉˩˿˴˻˯ ˣ˻˶˩˭˹̎̑ ˽˻̉˩˴

1 ʠʟ 4 ʞʝʥʱʠʥ ʩ ʉɼ 2 ʪʠʧʘ

ʠʤʝʝʪ ʉʂʌ <60 ʤʣ/ʤʠʥ/1,73 ʤ2

(26%)

1 ʠʟ 5 ʤʫʞʯʠʥ ʩ ʉɼ2 ʪʠʧʘ 

ʠʤʝʝʪ ʉʂʌ<60 ʤʣ/ʤʠʥ/1,73 ʤ2

(21%)

Thomas et al. Med J Aust2006; 185: 140ς144



˾˻˿́ ˽˻˽̂˶̒̇ˮˮ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ˿ˢ̆ˢ˾˹̍˸ ˨ˮˢˣ˩́˻˸ 
ˮ  ̆˾˻˹ˮ̉˩˿˴˻˯ ˣ˻˶˩˭˹̎̑ ˽˻̉˩˴

1. International Diabetes Federation. IDF Diabetes Atlas. 7th ed. http://www.idf.org/diabetesatlas. Published 2015. 
2. International Diabetes Federation. IDF Diabetes Atlas.6th ed. http://www.idf.org/diabetesatlas. Published 2013. 
3. Central Intelligence Agency. CIA World Factbookwebsite. https://www.cia.gov/library/publications/the-world-
factbook. Accessed January 2, 2014. 
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http://www.idf.org/diabetesatlas.%20Published%202015
http://www.idf.org/diabetesatlas.%20Published%202015


˨˻˶̒ ˣ˻˶̎˹̍̆ ˿ˢ̆ˢ˾˹̍˸ ˨ˮˢˣ˩́˻˸
ˤ ˿́̂˴́̂˾˩ ˽˾ˮ̉ˮ˹ ̆˽˹ ˤ ˸ˮ˾˩ ς20-40%



˿˹ˮˬ˩˹ˮ˩ ˿˴̅ ˮ ˢ˶̎ˣ̂˸ˮ˹̂˾ˮ̒ ς˹ ˩˭ˢˤˮ˿ˮ˸̍˩ 
˽˾˩˨ˮ˴́˻˾̍ ˿˩˾˨˩̉˹˻-˿˻˿̂˨ˮ˿́˻˯  ˿˸˩˾́ˮ 

Å Fox C, et al. Lancet2012;380:1662ς1674
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˿˩˾˨˩̉˹˻-˿˻˿̂˨ˮ˿́̍˩ ˴ˢ́ˢ˿́˾˻̅̍ ς˻ ˿˹˻ˤ˹ˢ̒
˽˾ˮ̉ˮ˹ˢ ˿˸˩˾́ˮ ˣ˻˶̎˹̍̆ ̆ˣ˽

Global cardiovascular and renal outcomes of reduced GFR. JASN, 2017

муу ͫͭͪ͊ͤ ͙ͣͪ͊
ˤ нлмо ͎ͦ͒ͯ  -нΦн ͣͤ͡Φ ͔͔͚ͫͣͪͭ ͯ 
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˿͔͔ͪ͒;ͤͦ-ͫͦͫͯ͒Φ



DCCT Research Group, N Engl J Med 1993, 329:977-986.
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ˮ˹́˩˹˿ˮˤ˹̍˯ ˥˶ˮ˴˩˸ˮ̉˩˿˴ˮ˯ ˴˻˹́˾˻˶̎ 
˭ˢ˸˩˨˶̒˩́ ˽˾˻˥˾˩˿˿ˮ˾˻ˤˢ˹ˮ˩ ̆ˣ˽ ˽˾ˮ ˿˨ 

( ADVANCE-ON)

ZoungasS, et al. N EnglJ Med 2014;371:1392

HR 0.54; 

95% CI 0.34, 0.85;

P=0.007
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˹͊ͪ ͔͔ͯ͋͗20-21͍͔͍ͦͤ͊ͦ͟ ͍͙͙͔ͫͤͦ͊ͤͪͯ͘͡Έ͍ͭ͊ͭͦ
͙͙͍ͪ͊ͤ͒ͦͣͪͦ͊ͤͤ͘·ͻ͙͙ͤ͟͡;͔͙ͫ͟ͻ͙͔͍͙͚ͫͫ͒ͦ͊ͤ͡
͙͔͙͙ͣͤͫ͘͡Έͼ͔͙͍͍͔͙͙ͯͨͪ͊ͤ͡͡˿ :˨ ͔ͤͭ ͦ͡Έͦ͟
͙͔͙͍͔͔ͤͭͤͫͤͦ͡;͔͙͔ͤ͒͡Ύ͙͔͙͒ͦͫͭ͗ͤΎͼ͔͔͍͡·ͻ
͍͔͚͎͙͔͙͙ͯͪͦͤͣ͟͡Σ͙ͤͦ ͦͤͭͪͦ͟͡Έ͔͔ͫͪ͒;ͤͦ-
͙͎͙ͫͦͫͯ͒ͫͭͦͦͪͫ͊͟.

ˮ˭˸˩˹˩˹ˮ˩ ˽ˢ˾ˢ˨ˮ˥˸̍  ˶˩̉˩˹ˮ̒ ˿˨  -
˻́ ˥˶̑˴˻̇˩˹́˾ˮ˭˸ˢ  ˴ ˴ˢ˾˨ˮ˻-

ˮ ˹˩̅˾˻˽˾˻́˩˴̇ˮˮ



́˩˾ˢ˽˩ˤ́ˮ̉˩˿˴ˮ˩ ˿́˾ˢ́˩˥ˮˮ ̂ ˽ˢ̇ˮ˩˹́˻ˤ
˿ ˿ˢ̆ˢ˾˹̍˸ ˨ˮˢˣ˩́˻˸ ˮ ̆ˣ˽ 

Á˽ ͊ͼ͙͔͍ͤͭͦͫ ̆ˣ˽͔͔ͫ͒ͯͭ͡
͙ͦͭͤͦͫͭΈ͎͟ ͔͍ͪͯͨͨ·͎͙ͫͦͦͦͪͫ͊͟͟
͙͍͊ͪ͒ͦ͊ͫͯ͟͟͡Ύ͚͎͙͙ͪͤͦͨ͊ͭͦͦ͡(1ˢύ

Á˨ ͡Ύͨ ͊ͼ͙͔͍ͤͭͦͫ˿˨͙̆ˣ˽
͎͙͔͙ͣ͟͡;͔͙͚ͫͦͤͭͪͦ͟͟͡Έ͔͒ͦ͗ͤ͡
͋·ͭΈ;͊ͫͭΈΌͣͯ ͡Έͺ͚͊ͭͦͪͤͦ͟
͙͔͍͔ͤͭͪͤͼ͙͚͔͎͙͙ͦͤͤͦͫͭͪ͊ͭΣ
͍͔͚ͤ͊ͨͪ͊ͤͤͦͤ͊͟͡ ͦͤͭͪͦ͡Έˢ˨͙
͙͍͊ͪ͒ͦ͊ͫͯ͟͟͡Ύ͎͙ͪͤͦͦͪͫ͊ͫ͟
͙ͫͨͦ͡Έ͍͙͔͙ͦ͊ͤͣ͘ˢ˽̅, ͙͙͡x˾ˢΣ
͙͍ͫͭ͊ͭͤͦ,͙͎͔͎͍͊ͤͭ͊ͪ͊ͤͭͦ



˸˹˻˥˻̅ˢ˴́˻˾˹˻˩ ̂˽˾ˢˤ˶˩˹ˮ˩ ˽˻˭ˤ˻˶̒˩́ 
˿˹ˮ˭ˮ́̎ ˾ˮ˿˴ ˾ˢ˭ˤˮ́ˮ̒ ˮ ˽˾˻˥˾˩˿˿ˮ˾˻ˤˢ˹ˮ̒ ̆ˣ˽  
ˮ  ˿˿˻  ̂ ˽ˢ̇ˮ˩˹́˻ˤ ˿ ˿ˢ̆ˢ˾˹̍˸ ˨ˮˢˣ˩́˻˸

ʀʥʪʝʥʩʠʚʥʳʡ 
ʢʦʥʪʨʦʣʴ 
ʛʣʠʢʝʤʠʠ

UKPDS1

ʂʦʥʪʨʦʣʴ 

ɻʣʠʢʝʤʠʠ, 

ɸɼ
ADVANCE4

ʉʥʠʞʝʥʠʝ 
ʤʘʩʩʳ ʪʝʣʘLOOK- AHEAD3

ʂʦʥʪʨʦʣʴ

ɻʣʠʢʝʤʠʠ, 

ɸɼ,  

ʣʠʧʠʜʦʚ

STENO-22

˽͊ͼ͙͔ͤͭ·
ͫ ˿˨ н ͙ͭͨ͊

1.  UKPDS Group.Lancet1998;352:837-53 2. GaedeP, et al N EnglJMed 2008, 358:508-91
3.  Wing RG et al. Diabetes Care 2011;34 (7):1481-1486 3.  The ADVANCE Collaborative Group. EnglJ 

Med. 2008; 358;24:2560-2572



̅ˢ˴́˻˾̍ ˾ˮ˿˴ˢ ˮ ̇˩˶ˮ ˽˻ ˽˾˻̅ˮ˶ˢ˴́ˮ˴˩ 
˽˻˾ˢˬ˩˹ˮ̒ ˽˻̉˩˴κ˿˿˻

1. ζˢ͎͙ͦͪͭͣ͡· ͔ͫͨͼΦ ͔ͣ͒Φ ͨͦͣͦ΅͙ ͋ͦ͡Έͤ·ͣ ˿˨η  у-͚ͦ ͍·ͨͯͫ͟Φ ˿͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭ нлмтΤ нлόмS):1-112
2. ˴ ͙͙ͤ͡;͔͙͔ͫ͟ ͙ͨͪ͊ͭ͟;͔͙͔ͫ͟ ͔͔ͪͦͣͤ͒͊͟ͼ͙͙ Y5LDh ͨͦ ͍͔͔͙͒ͤΌ ͙͙͙͔͙͙͒ͫͨ͒ͣͯ͡ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ̆ˣ˽Φ 
˹͔ͺ͎͙ͪͦͦ͡Ύ ͙ ͙͙͒͊͘͡ нлмр Τ мт όпύ: 371-417

ˢ˨

˶͙͙ͨ͒·

͙ˢ˽̅/
ˣ˾ˢ

Áˮ ͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔ͼ͔͙͡ ͨͦ HbA1c, ͤ ͦ ͍ ͼ͔ͦͣ͡ ~7% 1

Á˹ ͊ ͙͙͔͒͊͘͡HbA1c <8,0 % 1

Á˽͔͎ͪ͒͊͊͡ΌͭͫΎ  ͙ͨͪ ˢ̂  όол-нфф ͎ͣκͫͯύͭ όˤύ 1

Á˾͔͔ͦͣͤ͒ͯ͟ΌͭͫΎ͙ͨͪŝ>300͎ͣκͫͯ ͙ͭκ͙͙͡
͙ͨͪͯͫ ͍͔͚ͭ͊ͤͦͤͤͦ͡˿˴<̅60ͣ͡κ͙ͣͤκ1,73 2ͣόˢύ1

Á˹͔ͪ ͔͔ͦͣͤ͒ͯ͟ΌͭͫΎ͒͡Ύ͔ͨ ͍͙ͪ;͚ͤͦͨͪͦͺ͙͙͙͊ͭ̆͟͟͡ˣ˽͒͡Ύͨ͊ ͼ͙͔͍ͤͭͦͫ˿ ˨
͙ͨͪͤͦ ͪͣ͊͡Έͤ·ͻˢ ,˨ˢ (̂<30͎ͣκͫͯ ͭ) ͙˿ ˴(̅B) 1

Á˾ ͔͔͔ͦͣͤ͒ͯͭͫ͟Ύ ͙͔͙͔ͫͤ͗ͤ ͙͙͍ͨ͒ͦ͡ ͒͡Ύ ͙͔͙ͫͤ͗ͤΎ ͙ͪͫ͊͟ ˿˿˭2

Á˹ ͊ͤ͊͘;͔͙͔ͤ ͙͍͔ͫͭ͊ͭͤͦͤ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ ͒͡Ύ ͋ͦ͡Έ΄͙͍ͤͫͭ͊ ͨ͊ͼ͙͔͍ͤͭͦΣ ͔ͯ͗ 
ͤ͊ͻͦ͒Ύ΅͙ͻͫΎ ͤ͊ ˥˨Σ ͊͘ ͙ͫ͟͡Ό;͔͙͔ͤͣ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ͔͍ͤ͒͊ͤͦ ͔͔͔͔ͨͪͤͫͤͤ·ͣ ˮ˸ ͙͙͡ 
͋ͦ͡Έ΄͚ͦ ͙͔͚ͦ͗͒͊ͣͦ ͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ ͙͙͗ͤ͘  ό͎͔͊ͪͯͣͤͭ· ͍ ͨͦ͡Έͯ͘ ͙͔ͨͪͣ͊ύ2

Á̂  ͨ͊ͼ͙͔͍ͤͭͦΣ ͔ͯ͗ ͨͦͯ͡;͍͊΄͙ͻ ͙ͫͭ͊ͭͤ·ͤ͊ ͔ͣͦͣͤͭ ͤ͊;͊͊͡ ͙͙͒͊͊͘͡Σ ͔͎͔ͨͪ͒͊͊ͭͫ͡Ύ  Ήͭͯ 
͔͙ͭͪ͊ͨΌ ͨͪͦ͒ͦ͗͊ͭ͡Έ2

Á˽ ͙ͪͤ ͙͊͡;͙͙ ̆ˣ˽-A3 ͯ ͨ͊ͼ͙͔͍ͤͭͦ  ͡Ό͎͋ͦͦ ͍ͦͪ͊ͫͭ͊͘ 
ˢ˨ <130/85 ͣ ͣ ͪͭΦ c .ͭ , ͤ ͦ >120/70  ͣ ͣ ͪͭ. c .ͭ 1

Á̆ ˣ˽-˿р    ˢ˨ <140/90 ͣ ͣ ͪͭΦ c .ͭ 1

˥͙͔͙ͣ͟͡Ύ



ʇʘʮʠʝʥʪʳ

ʩ ʉɼ 2 ʪʠʧʘ

˸͔͙͔͔͒͊ͣͤͭͦͤͦ͘͟ ͔͡;͔͙͔ͤ ͋ͦ͡Έͤ·ͻ ˿˨  ͫ ̆ˣ˽ ͒ͦ͗ͤͦ͡ 
͋·ͭΈ ͨͦ͒ͦ͋ͪ͊ͤͦ ͭ͊͟Σ ;ͭͦ͋· ͙ͨͪ Ήͺͺ͔͙͍ͭͤͦͣ͟ ͙͔͙͙ͫͤ͗ͤ 
͎͙͔͙͙ͣ͟͡ ͙͔͋͗͊ͭ͘Έ ͙ͦͭͪͼ͔͊ͭ͡Έͤ·ͻ ͍͔͚͍͙͚ͦ͒ͫͭ͘Σ ͙ͭ͊͟ͻ ͊͟͟ 
͎͙͎͙͔͙ͨͦͣ͟͡Ύ ͙ ͍͔͙ͯ͡;͔͙͔ͤ ͍͔ͫ͊Σ ͔͊͒ͪ͗͊͘͟ ͙͙͗͒ͦͫͭ͟

˻͙ͨͭͣ͊͡Έͤͦ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘  ͎ͪͯͨͨ ͫ͊ͻ͙͊ͪͦͫͤ͗͊Ό΅͙ͻ
͔͍ͨͪͨ͊ͪ͊ͭͦ ͫ ͔͍͔ͣͤͦ͗ͫͭͤͤ·͙ͣ ͔͎͙͔͙ͤͣ͟͡;͔͙͙ͫͣ͟
Ήͺͺ͔͙ͭ͊ͣ͟ ςͤ ͔ͺͪͦ -͙ ͊͟ ͙͔͙͍ͪ͒ͦͨͪͦͭͭͤ͟·͙ͣ
͍͚͍͙ͫͦͫͭ͊ͣ

˿͙͙ͭ͊͒ ̆ˣ˽ ͦ͊͘͟·͍͊Όͭ ͍͙͡Ύ͙͔ͤ ͤ͊ ͍·͋ͦͪ ͔ͨͪͨ͊ͪ͊ͭ͊Σ ͊ 
͔ͭ͊͗͟ ͔͎ͦ ͙͍͒ͦͪͦͯ͘͟

˻˿˻ˣ˩˹˹˻˿́ˮ ˿ˢ̆ˢ˾˻˿˹ˮˬˢ̑̋˩˯  
́˩˾ˢ˽ˮˮ ˣ˻˶̎˹̍̆ ˿˨ н ́ˮ˽ˢ ˿ ̆ˣ˽



ˤ˭ˢˮ˸˻˿ˤ̒˭̎̂˾˻ˤ˹̒ HbA1C  ˮ   
˿˩˾˨˩̉˹˻-˿˻˿̂˨ˮ˿́˻˯  ˿˸˩˾́˹˻˿́ˮ 
̂ ˣ˻˶̎˹̍̆ ˿˨ˮ ̆ˣ˽(n=23296)

ShurrawS. et al. Arch Intern Med 2011;171:1920-1927
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Post hoc epidemiological analysis of  ACCORD study

Miller ME, et al. The effects of baseline characteristics, glycaemiatreatment approach, and glycated
haemoglobinconcentration on the risk of severe hypoglycaemia: post hoc epidemiological analysis of 
the ACCORD studyΦ ˤMJ2010; 340: b5444

P<0.03

P<0.0001

˹ˢ˾̂̊˩˹ˮ˩ ̅̂˹˴̇ˮˮ ˽˻̉˩˴ ˽˻ˤ̍̊ˢ˩́ ˾ˮ˿˴ 
ˤ˻˭˹ˮ˴˹˻ˤ˩˹ˮ̒ ́̒ˬ˩˶˻˯ ˥ˮ˽˻˥˶ˮ˴˩˸ˮˮ
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1. Davis TIME, et al. J Clin Endocrinol Metab 2010;95:2240ς47. 

2. Moen M, et al. Clin J Am Soc Nephrol 2009;4:112ς27. 

3. HanedaM, Morikawa A. Nephrol Dial Transplant 2009;24(2):338ς41.

˹ˢ˾̂̊˩˹ˮ˩ ̅̂˹˴̇ˮˮ ˽˻̉˩˴ ˽˻ˤ̍̊ˢ˩́ ˾ˮ˿˴ 
ˤ˻˭˹ˮ˴˹˻ˤ˩˹ˮ̒ ́̒ˬ˩˶˻˯ ˥ˮ˽˻˥˶ˮ˴˩˸ˮˮ

74%͍͔ͫͻ ͫͯ͡;͔͍͊ ͭΎ͔͚͗ͦ͡ 

͎͙͎͙͔͙͙ͨͦͣ͟͡Σ 

͍·͍͚͊ͤͤͦ͘ ͙͔ͨͪͣͦͣ 

͔͍ͨͪͨ͊ͪ͊ͭͦ 

ͫͯ͡Έͺ͙ͦͤͣͦ͡;͔͍͙ͤ·Σ 

͙ͨͪͻͦ͒ΎͭͫΎ ͤ͊ ͨ͊ͼ͙͔͍ͤͭͦ 

ͫ ͨͦ;͔;͚ͤͦ 

͔ͤ͒ͦͫͭ͊ͭͦ;ͤͦͫͭΈΌ3

˹͊ͪͯ΄͔͙͔ͤ ͺͯͤ͟ͼ͙͙ ͨͦ;͔͟ ͫͯ΅͔͍͔ͫͭͤͤͦ 
͍ͨͦ·΄͔͊ͭ ͙ͪͫ͟ ͍͙͙ͪ͊ͭ͘Ύ ͎͙͎͙͔͙͙ͨͦͣ͟͡ ͯ 

ͨ͊ͼ͙͔͍ͤͭͦ ͫ ˿˨н1,2



̅ˢ˴́˻˾̍Σ  ˤ˶ˮ̒̑̋ˮ˩  ˹ˢ  ˸˩́ˢˣ˻˶ˮ˭˸  ˥˶̑˴˻˭̍ 
̂  ˣ˻˶̎˹̍̆  ˿˨  ˿  ˽˾˻˨ˤˮ˹̂́̍˸ˮ  ˿́ˢ˨ˮ̒˸ˮ  ̆ˣ˽

άHemodialysisέ, book edited by Suzuki H.,  Chapter 8, 2013

̆˾˻˹ˮ̉˩˿˴ˢ̒ ˣ˻˶˩˭˹̎ ˽˻̉˩˴

˨͔ͺ͙ͼ͙ͭ  
˴͔͊ͭͻ͙͍ͦ͊ͣͤͦ͡

˭͔͔͙͔͊ͣ͒ͤ͡ ͨͦ;͔;͚ͤͦ
͔͎͒ͪ͊͒͊ͼ͙͙ ͙͙ͤͫͯͤ͊͡

ˤ͙ͭͦͪ;ͤ·͚
͎͙͔͙͔ͨͪͨ͊ͪ͊ͭͪͦ͘

˨͔ͺ͙ͼ͙ͭ 
͍͙͙ͭ͊ͣͤ͊ D

͔͙̂ͪͣ;͔͙͔ͫ͟ ͙ͭͦͫͤ͟·

˿͙͔͙͔ͤ͗ͤ 
͔ͪͤ͊͡Έ͎ͤͦͦ 
͎͡Ό͔͎͔͔ͦͤͦͤ͊͘͟

˿͙͔͙͔ͤ͗ͤ ͙͔ͪͤͫ͊͟͡
͙͙ͤͫͯͤ͊͡

˽͍ͦ·΄͔͙͔ͤ 
͙͙ͤͫͯͤͦ͡-

͔͙͔͙ͪͫͭͤͭͤͦͫͭ͘

˿͙͔͙͔ͤ͗ͤ 
ͨͪͦ͒ͯ͟ͼ͙͙
͙͙ͤͫͯͤ͊͡

˭͔͔͙͔͊ͣ͒ͤ͡ ͔ͨ;͔ͤͦ;͚ͤͦ
˨͔͎ͪ͊͒͊ͼ͙͙ ͙͙ͤͫͯͤ͊͡ 

˥͙͎͙͔͙ͨͦͣ͟͡Ύ ˥͙͔͎͙͔͙ͨͪͣ͟͡Ύ˻͙͔͙͔͗ͪͤ

˿͙͔͙͔ͤ͗ͤ ͔͙͊ͨͨͭͭ͊
˥͡Όͦ͊͘͟ ͍ 

͙͙͙͒͊ͪͯ͘͡Ό΅͔ͣ 
͍͔ͪ͊ͫͭͦͪ

ˮ͔͔͙͔ͣͤͤ͘ ͔͙ͣͭ͊͋ͦͣ͊͘͡ 
͎͡Όͦ͘͟·



ˤ˻˭˾ˢ˿́

͚ͣͦͦ͒ͦ͡ ͔͙͚ͫͪ͒ͤ
͙͚ͨͦ͗ͦ͡ ͙/͙͙͡
͙͔ͦ͗͒͊ͣ͊Ύ 

͙͔ͨͪͦ͒ͦ͗ͭ͡͡ΈͤͦͫͭΈ 
͙͙͗ͤ͘ <р ͔ͭ͡

˹͔ͭ ͭΎ͔͗͡·ͻ 
͔͙͚ͦͫͦ͗ͤͤ͡ ͙/͙͙͡ ͙ͪͫ͊͟ 
ͭΎ͔͚͗ͦ͡ ͎͙͎͙͔͙͙ͨͦͣ͟͡

< 6,5 % < 7% < 7,5%

˩ͫͭΈ ͭΎ͔͗͡·͔ 
͔͙ͦͫͦ͗ͤͤ͡Ύ ͙/͙͙͡ ͙ͪͫ͊͟ 
ͭΎ͔͚͗ͦ͡ ͎͙͎͙͔͙͙ͨͦͣ͟͡

< 7 % < 7,5% < 8%

ζˢ͎͙ͦͪͭͣ͡· ͔ͫͨͼΦ ͔ͣ͒Φ ͨͦͣͦ΅͙ ͋ͦ͡Έͤ·ͣ ˿˨η 
˿͊ͻ͊ͪͤ·͚ ͙͔͒͊͋ͭΦ нлмтΤнлόмS):1-112

ˢ˶˥˻˾ˮ́˸ ˮ˹˨ˮˤˮ˨̂ˢ˶ˮ˭ˮ˾˻ˤˢ˹˹˻˥˻ ˤ̍ˣ˻˾ˢ 

̇˩˶˩ˤ˻˥˻  ˽˻˴ˢ˭ˢ́˩˶̒  HbA1ĉ ˣ˻˶̎˹̍̆ ˿˨



̆ˢ˾ˢ˴́˩˾ˮ˿́ˮ˴ˢ ˿ˢ̆ˢ˾˻˿˹ˮˬˢ̑̋ˮ̆ ˽˾˩˽ˢ˾ˢ́˻ˤ
˸͔ͭͺ͙ͦͪͣͤs͡ ͎͙͙ͦͨͭͤ͡˽˿˸ ͙˹˥˶́-2 ͊˥˽˽-1 ˢ͊ͪ͋ͦ͊͘͟

˿͙͔͙͔ͤ͗ͤ HbA1c 1,0-2,0% 0,5-1,0% 1,0-2,0% 0,8-0,9% 0,8-1,8% 0,5-0,8%

ˤ͔ͫ Ҩ -κҨ ҧ Ҩ Ҩ -

˾͙ͫ͟ ͎͙͎͙͔͙͙ͨͦͣ͟͡- - ҧ - - -

˾͙ͫ͟ ͙ͤͺ͔͟ͼ͙͚ ˸ˤ˽- - - ҧ - -

˾͙ͫ͟ ͎͙͍͔͙͙ͨͦͦͣ͡ - - - ҧ - -

˻͎͙ͪ͊ͤ;͔͙͔ͤ 
͙͔͔͙ͨͪͣͤͤΎ͙ͨͪ ˿˴̅ 
όͣ͡κ͙ͣͤκмΣто ͣ2)

45 30 30 30-60 30 30

˾͔͔ͦͣͤ͒͊͟ͼ͙͙˾ˢ̏1 

͙ͨͪ ̆ˣ˽ о͋-р ͫͭΦϝ ͔ͤͭ ͒͊ ͔ͤͭ ͔ͤͭ ͔ͤͭ ͔ͤͭ

мΦˢ͎͙ͦͪͭͣ͡· ͔ͫͨͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡ ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͋ͦ͡Έͤ·ͣ ͫ͊ͻ͊ͪͤ·ͣ ͙͔͒͊͋ͭͦͣ κ ˽ͦ͒ ͔ͪ͒͊͟ͼ͙͔͚ ˮΦˮΦ ˨͔͍͒ͦ͊Σ ˸ΦˤΦ 
͔͍͚̊ͫͭ͊ͦͦ͟ Σ ˢΦ̑Φ ˸͚͍͊ͦͪͦ͊Φ ς8-͚ ͍·ͨͯͫ͟Φ ς˸ ΦΥ ̂˽ ˽˾ˮ˹́Τ нлмтΦ

нΦ ˮͤͫͭͪͯ͟ͼ͙͙ ͨͦ ͔͙ͣ͒ͼ͙ͤͫͦͣͯ͟ ͙͔͔͙ͨͪͣͤͤΌ ͔͍͔͊ͪͫͭͤͤ͟͡·ͻ ͔͍ͨͪͨ͊ͪ͊ͭͦ ˤ͙͙͙ͨ͒Ύ, 

͎͙͙͊͒͊͘͟͡͡˸ˤΣ ͎͙͒͊ͨ͊͡ͺ͙ͦͤ͊͘͡, Ή͎͙ͣͨ͊͡ͺ͙ͦͤ͊͘͡, ͟ ͎͙͊ͤ͊͡ͺ͙ͦͤ͊͘͡, ͊ ͊ͪ͋ͦ͘͟·, Ή͔͙ͫͤ͊ͭ͒͊͟, ͡ ͙͎͙͙ͪ͊ͯͭ͒͊͡ ͒ͪΦ

- ͔͚ͤͭͪ͊͡Έ͔ͤͦ ͔͚͍͙͔͒ͫͭ  Ҩ͔ͯͣͤΈ΄͔͙͔ͤ   ҧ ͍͔͙ͯ͡;͔͙͔ͤ



˹˩̅˾˻˽˾˻́˩˴́ˮˤ˹˻˩ ˨˩˯˿́ˤˮ˩ ˽˾˩˽ˢ˾ˢ́˻ˤ 
ˮ˹˴˾˩́ˮ˹˻ˤ˻˥˻ ˾̒˨ˢ

Andrea Frascati. Diabetes Mellitus. 2018;21(5):395-398



̅͊ͭͦͪ͟ 
͙ͪͫ͊͟ ˨˹

˻͙͔͙͔͗ͪͤ/ˮ˾ ˨͙͙͙͔͙ͫͨ͒ͣ͡Ύ˿ˢ/˨˨ˢ˨ ˢ͡Έ͙͙͋ͯͣͤͯͪΎ

͙˨˽˽п ҭ /Ҩ Ҩ Ҩ Ҩ

͊˥˽˽м Ҩ/Ҩ Ҩ ҨҨ o

̏̅̅˩˴́̍ ˮ˹˴˾˩́ˮ˹˻ˤ

Andrea Frascati. Diabetes Mellitus. 2018;21(5):395-398



˽˾ˮ˸˩˹˩˹ˮ˩  ˮ˹˴˾˩́ˮ˹˻ˤ 
όˮ˹˥ˮˣˮ́˻˾˻ˤ ˨˽˽-п  ˮ ˢ˥˻˹ˮ˿́˻ˤ ˥˽˽-м ύ  ˽˾ˮ ̆ˣ˽

˽˾˩˽ˢ˾ˢ́ ˿˴̅ >сл ͣ͡κ͙ͣͤκмΣто ͣ2 ˿˴̅ ол-сл ͣ͡κ͙ͣͤκмΣто ͣ2 ˿˴̅ ғол ͣ͡κ͙ͣͤκмΣто ͣ2

ˮ˹˥ˮˣˮ́˻˾̍  ˨˽˽-4

˿ˮ́ˢ˥˶ˮ˽́ˮ˹млл ͎ͣ ͍ ͔͒ͤΈ ˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· тр҈

ˤˮ˶˨ˢ˥˶ˮ˽́ˮ˹рл ͎ͣ н ͪ͊͊͘ ˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈

˶ˮ˹ˢ˥˶ˮ˽́ˮ˹р ͎ͣ ͍ ͔͒ͤΈ ˣ͔͘ ͙͔͔͙͚ͣͤͤ͘x ͔͘ ͙͔͔͙͚ͣͤͤ͘

˿ˢ˴˿ˢ˥˶ˮ˽́ˮ˹р ͎ͣ ͍ ͔͒ͤΈ ˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈

ˢ˶˻˥˶ˮ˽́ˮн˹р ͎ͣ ͍ ͔͒ͤΈ ˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈˾͔͒ͯ͟ͼ͙Ύ ͒ͦ͘· рл҈

ˢ˥˻˹ˮ˿́̍  ˾˩̇˩˽́˻˾˻ˤ  ˥˽˽-1

̏˴˭˩˹ˢ́ˮ 5˨-мл ͎ͣ͟ н ͪ͊͊͘ ͍ ͔͒ͤΈ˻ͫͭͦͪͦ͗ͤͦ ˹͔ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ

̏˴˭˩˹ˢ́ˮ н˨ ͎ͣ м ͪ͊͘ ͍ ͔͔ͤ͒͡Ό ˹͔ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ˹͔ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ

˶ˮ˾ˢ˥˶̂́ˮ1˨,2 ςмΣу ͎ͣ ͍ ͔͒ͤΈ˻ͫͭͦͪͦ͗ͤͦ ˹͔ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ

˶ˮ˴˿ˮ˭˩˹ˢ́ˮ˨нл ͎ͣ͟ ͍ ͔͒ͤΈ ˻ͫͭͦͪͦ͗ͤͦ ˹͔ ͔͔͔ͪͦͣͤ͒ͯͭͫ͟Ύ

Muskiet, M. H. A. et al. Nat. Rev. Nephrol. 2014;10: 88ς103 



ˮ˹˥ˮˣˮ́˻˾̍  ˹ˢ́˾ˮ˯-˥˶̑˴˻˭˹˻˥˻ 
˴˻́˾ˢ˹˿˽˻˾́˩˾ˢ  н ́ˮ˽ˢ  όSGĹ-2).

Áˮ͎͙͙ͤ͋ͭͦͪ·SGĹ-2͔͍ͨͪ͒ͦͭͪ͊΅͊Ό͔ͭͪ͊͋ͫͦͪ͋ͼ͙Ό͙ͤ͊ͭͪΎ͙͎ ͡Όͦ͘͟·͍ͨ ͦ;͔͟Σ;ͭͦ
͙͍͙͍ͨͪͦ͒ͭ͟ ·͔͚͎ͪ͊͗ͤͤͦ͡Ό͙͙͙ͦͯͪͫ͘͟ ͙͔͙ͤ͗ͤΌ͍ͯͪͦͤΎ͎͡Όͦ͘͟·͍ͨ ͔͊ͣ͘͡.
Á˻͊͘͟·͍͊Όͭ ͙͙͍ͨͦͭͤ͘·͔ ͔͎͙͔͙ͤͣ͟͡;͔͙͔ͫ͟Ήͺͺ͔ͭ͟·



˽˾˩˽ˢ˾ˢ́ ˿́ˢ˨ˮ̒ ̆ˣ˽

˨ˢ˽ˢ˥˶ˮ̅˶˻˭ˮ˹ό̅˻˾˿ˮ˥ˢύ10ͣ/͎ͫͯͭ 1˿-2ό˿˴̅͒ͦ60ͣ /͙ͣͤ͡ύ

̏˸˽ˢ˥˶ˮ̅˶˻˭ˮ˹ό˨ˬˢ˾˨ˮ˹˿ύ25ͣ/͎ͫͯͭ 1˿-3 ό͊˿˴̅͒ͦ45ͣ /͙ͣͤ͡ύ

˴ˢ˹ˢ˥˶ˮ̅˶˻˭ˮ˹όˮ˹ˤ˻˴ˢ˹ˢύ100-300ͣ/͎ͫͯͭ 1˿-3 ό͊˿˴̅͒ͦ45ͣ /͙ͣͤ͡ύ

˽˾ˮ˸˩˹˩˹ˮ˩ ˮ˹˥ˮˣˮ́˻˾˻ˤ  SGĹ-2 
̂ x˻˶̎˹̍̆ ˿˨ ˹ˢ ˾ˢ˭˹̍̆ ˿́ˢ˨ˮ̒̆  ̆ˣ˽

ζˢ͎͙ͦͪͭͣ͡· ͔ͫͨͼ͙͙͙͍͚͊ͪͦ͊ͤͤͦ͘͡  ͔͙ͣ͒ͼ͙͚ͤͫͦ͟ ͨͦͣͦ΅͙ ͋ͦ͡Έͤ·ͣ ˿˨η 
ͨͦ͒ ͔ͪ͒Φ ˮΦˮΦ ˨͔͍͒ͦ͊ ͙ ˸ΦˤΦ ͔͍͚̊ͫͭ͊ͦͦ͟Φ 8-͚ ͍·ͨͯͫ͟ Σ нлмт ͎Φ
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˽˻́˩˹̇ˮˢ˶̎˹̍˩ ˸˩̆ˢ˹ˮ˭˸̍ ˹˩̅˾˻˽˾˻́˩˴́ˮˤ˹˻˥˻  
˨˩˯˿́ˤˮ̒  ˮ˹˥ˮˣˮ́˻˾˻ˤ SGLT-2

1. Inzucchi S.E., et al. Diab Vasc Dis Res 2015;12:90ï100; 

2. Majewski C. et al. Diabetes Care. 2015; 38:429-430. 

3. Cherney D.Z. et al. Cardiovascular Diabetology. 2014, 13:1-8. 



˴ͯ͋ͦ͡;͍ͦ͊͟Ύ ͎͙͔͔͙ͨͪͭͤ͘Ύ ͙ ͎͙͔ͨͪͺ͙͡Έͭͪ͊ͼ͙Ύ͔ͦͭ͒͡Έͤ·͙ͣ 
͔ͤͺ͙ͪͦͤ͊ͣ Ύ͍͡ΎΌͭͫΎ ͟͡Ό;͔͍·͙ͣ ͙ͨͪ;͙͙ͤ͊ͣ 

͎͔͙͍͙ͨͪͦͪͫͫͪͦ͊ͤΎ ̆ˣ˽

Kanzaki et al. Hypertension Res 2015;38:633

˿˴̅ Ҕфл ͣ͡κ͙ͣͤΦ˿˴̅ Ҕмор ͣ͡κ͙ͣͤΦ
˥͙͔ͨͪͺ͙͡Έͭͪ͊ͼ͙Ύ

˿˴̅ ғсл ͣ͡κ͙ͣͤΦ˿˴̅ ғол ͣ͡κ͙ͣͤΦ
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͎͙͔͔͙ͨͪͭͤ͘Ύ

̆ˣ˽ ͙͙ͫͭ͊͒ о̆x ˽ ͙͙ͫͭ͊͒ п



SGLT2

SGLT2

ˢͺͺ͔͔ͪͤͭͤ͊Ύ 
͔͙͊ͪͭͪͦ͊͡

̏ͺͺ͔͔ͪͤͭͤ͊Ύ 
͔͙͊ͪͭͪͦ͊͡

PT: ˽ ͙ͪͦͫͣ͊͟͡Έͤ·͚
͔͊ͤ͊͟͡ͼ

GL: ˴ ͯ͋ͦ͡;͔͟
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ˤ˶ˮ̒˹ˮ˩ ˮ˹˥ˮˣˮ́˻˾˻ˤ  SGĹ-2
˹ˢ  ˤ˹̂́˾ˮ˴˶̂ˣ˻̉˴˻ˤ˻˩ ˨ˢˤ˶˩˹ˮ˩

˿˴̅

˥͡Όͦ͊͘͟
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˥͔ͦͣͪͯ͡͡Ύ͔͍͔͙͔ͪͤͦ͒͊ͤ͡

Adapted from: CherneyD et al. Circulation 2014; 129: 587



ˮ͎͙͙ͤ͋ͭͦͪ  SGLT2 (Ή͎͙ͣͨ͊͡ͺ͙ͦͤ͘͡ύ ͔͙͍ͨͪͦ͒ͣͦͤͫͭͪͪͦ͊͡ ͙͒͊ͨ͊ͦͤ͘ 
͍͔͚͍͙ͦ͒ͫͭ͘Ύ ͤ͊ ͯ͋ͦ͟͡;͍ͦͯ͟Ό ͎͙͔ͨͪͺ͙͡Έͭͪ͊ͼ͙Ό, 
ͫͻͦ͒ͤ·͚ ͫ ͙͒͊ͨ͊ͦͤͦͣ͘ ͍͔͚͍͙ͦ͒ͫͭ͘Ύ -͙ˢ˽̅
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1. SochettEet al. JAmSocNephrol2006;17:1703;

2. CherneyDet al. Circulation2014;129:587

-rоо ͣ͡κ͙ͣͤΦ-rор ͣ͡κ͙ͣͤΦ
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ˤ˶ˮ̒˹ˮ˩ ̏˸˽ˢ˥˶ˮ̅˶˻˭ˮ˹ˢ ˹ˢ ˽˻̉˩̉˹̍˩ ˮ˿̆˻˨̍ ˤ 
ˮ́˻˥˻ˤ˻˸ ˮ˿˿˶˩˨˻ˤˢ˹ˮˮ 9at!-REG
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ˮ˿˿˶˩˨˻ˤˢ˹ˮ̒ ˽˻ ˻̇˩˹˴˩  ˤ˶ˮ̒˹ˮ̒ ͙-SGLT2 
˹ˢ ˽˻̉˩̉˹̍˩ ˮ˿̆˻˨̍ 

1.  clinicaltrials.gov NCT01989754; 2. clinicaltrials.gov NCT01032629; 
3.  clinicaltrials.gov NCT01730534;       4. clinicaltrials.gov NCT02065791 
5. clinicaltrials.gov NCT03036150          clinicaltrials.gov accessed: 31.10.2017]

Trial Patient cohorts N Endpoints

CANVAS-R1 Canagliflozin/placebo
1:1

5813 Primary:Progression of albuminuria
Secondary:Regression of albuminuria, eGFR,UACR

CANVAS2 Canagliflozin/placebo
2:1

4331 Primary:MACE(CV death, non-fatal MI or non-fatal stroke)

Secondary:Fasting insulin secretion,progression of albuminuria, blood glucose 
reduction

DECLARE3 Dapagliflozin/placebo
1:1

17150 Primary:MACEnoninferiorityand then superiority of co-primary endpoints of MACE 
and hospitalization for heart failure or CV death
Secondary:all-cause mortality; renal composite endpoint όǎǳǎǘŀƛƴŜŘ җпл҈ ŘŜŎǊŜŀǎŜ ƛƴ 
eGFR to eGFR <60 ml/min/1.73m2 and/or ESRD and/or renal or CV death)

CREDENCE4 Canagliflozin/placebo
1:1

4200 Primary:Composite renal and CV endpoint (ESRD, doubling of serum creatinine, renal 
or CV death]
Secondary:5P-MACE (CV death, non-fatal MI or non-fatal stroke, hospitalization for 
CHF, hospitalization for unstable angina), renal composite endpoint (ESRD, doubling of 
serum creatinine, renal death), 
all-cause mortality

DAPA-CKD5 Dapagliflozin/placebo
1:1

4000 Primary:¢ƛƳŜ ǘƻ ŦƛǊǎǘ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ŀƴȅ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ŎƻƳǇƻǎƛǘŜ ƻŦ җрл҈ 
sustained decline in eGFR, ESRD, CV death or renal death
Secondary:/ƻƳǇƻǎƛǘŜ ƻŦ җрл҈ ǎǳǎǘŀƛƴŜŘ ŘŜŎƭƛƴŜ ƛƴ eGFR, ESRD, or renal death; CV 
death or hHF, death from any cause

2015 20212016 2017 2018 2019 2020

CANVAS and 

CANVAS-R

CREDENCE

DECLARE
DAPA-CKD



Adapted from: Cherney D et al. Circulation 2014;129:587
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˽˩˾˿˻˹ˢ˶ˮ˭ˢ̇ˮ̒ ˤ̍ˣ˻˾ˢ ˿ˢ̆ˢ˾˻˿˹ˮˬˢ̑̋ˮ̆ ˽˾˩˽ˢ˾ˢ́˻ˤ ˤ ˭ˢˤˮ˿ˮ˸˻˿́ˮ ˻́ 
˨˻˸ˮ˹ˮ˾̂̑̋˩˯ ˴˶ˮ˹ˮ̉˩˿˴˻˯ ˽˾˻ˣ˶˩˸̍


