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˸͙͙͎ͦͤͭͦͪͤ ͙ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤ͊͡͡Ύ 
͔͙ͭͪ͊ͨΎ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ τ 

;ͭͦ ͤ͊ͫ ͔͗͒ͭ ͍͊ͭͪ͊͘Κ 

˗̝̔̈̋̏̃ ˏȢ ˏȢ 

˗́̆̅̑́̕ ́̎̆̒̓̆̈̉̏̌̏̄̉̉ ̉ 
̑̆́̎̉̍́̓̏̌̏̄̉̉ ˞ː˙ ȟɣ 

ˍ̖̝̑́̎̄̆̌̒̋ȟ ςπρφ 

˚˕˕ ̖̎̆̊̑̏̉̑̔̑̄̉̉ 
̉̍Ȣ ˚Ȣ ˚Ȣ ˎ̔̑̅̆̎̋̏ 

˙̏̒̋̃́ȟ ρχ ̠̅̆̋́̂̑ ςπρφ ̄Ȣ 
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˥̏̋ ɂ ̐ ̑̆̇̅̆ ̃̒̆̄̏ȟ ̙̎́̑̔̆̎̉̆ ̗̔̓̉̌̉̈́̉̉ ̉ ̙̝̌̉ ̃ ̖̑̆̅̋̉ 

̘̠̖̒̌̔́ ̙̎́̑̔̆̎̉̆ ̅̏̒̓́̃̋̉ ̋̉̒̌̏̑̏̅́Ȧ 
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Ɇ ˜̏̅ ̒̆̐̒̉̒̏̍ ̒̌̆̅̔̆̓ ̝̐̏̎̉̍́̓ ̟̟̔̄̑̏̇́̔̚ ̇̉̈̎̉ ̟̏̑̄́̎̎̔ 
̗̟̅̉̒̔̎̋̉̕ȟ ̜̟̃̈̃́̎̎̔ ̑́̈̂́̌́̎̒̉̑̏̃́̎̎̏̊ ̗̑̆́̋̉̆̊ ̏̑̄́̎̉̈̍́ ̎́ 
̗̟̉̎̆̋̉̕Ȣ ˑ ̠̌ ̘̋̌̉̎̉̆̒̋̏̄̏ ̝̠̉̒̐̏̌̈̏̃́̎̉ ̠̏̑̄́̎̎́ ̗̠̅̉̒̔̎̋̉̕ ̍̏̇̆̓ 
̜̝̂̓ ̐̑̆̅̒̓́̃̌̆̎́ ̋́̋ ̜̙̐̏̃̆̎̉̆ ̗̏̆̎̋̉ ̐̏ ̙̋́̌̆ SOFA ̎ ́ ς ̂́̌̌́ ̉ ̂̏̌̆̆ȟ 
̘̓̏ ̗̠́̒̒̏̉̉̑̔̆̓̒ ̒ ̝̄̏̒̐̉̓́̌̎̏̊ ̝̝̟̌̆̓́̌̎̏̒̓ ρπϷ ̉ ̜̙̃̆Ȣ 

Ɇ ˞̘̆̐̓̉̆̒̋̉̊ ̙̏̋ ɂ ̃ ́̑̉́̎̓ ̘̠̓̆̆̎̉ ̒̆̐̒̉̒́ȟ ̐̑̉ ̋̏̓̏̑̏̍ ̏̒̏̂̆̎̎̏ 
̜̜̃̑́̇̆̎ ̗̠̜̉̑̋̔̌̓̏̑̎̆ȟ ̘̜̋̌̆̓̏̎̆ ̉ ̘̍̆̓́̂̏̌̉̆̒̋̉̆ ̙̠̎́̑̔̆̎̉, ̘ ̓̏ 
̗́̒̒̏̉̉̑̏̃́̎̏ ̒ ̂̏̌̆̆ ̜̃̒̏̋̉̍ ̑̉̒̋̏̍ ̝̒̍̆̑̓̆̌̎̏̄̏ ̖̉̒̏̅́ȟ ̎̆̅̆̌̉ ̐̑̉ 
̒̆̐̒̉̒̆Ȣ ˜̗̜́̉̆̎̓ ̒ ̘̒̆̐̓̉̆̒̋̉̍ ̙ ̏̋̏̍ ̍̏̄̔̓ ̜̝̂̓ ̘̋̌̉̎̉̆̒̋̉ ̜̑́̒̐̏̈̎́̎ 
̐ ̏̐ ̏̓̑̆̂̎̏̒̓̉ ̃  ̃́̈̏̐̑̆̒̒̏̑̎̏̊ ̐̏̅̅̆̑̇̋̆ ̠̅̌ ̠̐̏̅̅̆̑̇́̎̉ ̒̑̆̅̎̆̄̏ 
ˍˑ φυ ̍̍ ̑̓Ȣ ̒̓Ȣ ̉̌̉ ̜̙̃̆ ̉ ̗̗̋̏̎̆̎̓̑́̉̉ ̌́̋̓́̓́ ̃ ̜̒̃̏̑̏̓̋̆ ̜̙̃̆ ς 
̝̍̍̏̌Ⱦ̌ ̃ ̏̓̒̔̓̒̓̃̉̆ ̄̉̐̏̃̏̌̆̍̉̉Ȣ ˪ ̓́ ̗̠̋̏̍̂̉̎́̉ ̗́̒̒̏̉̉̑̏̃́̎́ ̒ 
̝̄̏̒̐̉̓́̌̎̏̊ ̝̝̟̌̆̓́̌̎̏̒̓ ̜̙̃̆ τπ ϷȢ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͎͔͔͊ͭͦͤ͘ ͙͙͙͍͎͒ͫͭͪ͋ͯͭͤͦͦ ΄ͦ͊͟Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͎͔͔͊ͭͦͤ͘ ͙͙͙͍͎͒ͫͭͪ͋ͯͭͤͦͦ ΄ͦ͊͟Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͎͔͔͊ͭͦͤ͘ ͙͙͙͍͎͒ͫͭͪ͋ͯͭͤͦͦ ΄ͦ͊͟Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͎͔͔͊ͭͦͤ͘ ͙͙͙͍͎͒ͫͭͪ͋ͯͭͤͦͦ ΄ͦ͊͟Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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˽͎ͦͪͦ DO2 (DO2crit) 

250ς300 ͣ ͡κ͙ͣͤΚ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͎͔͔͊ͭͦͤ͘ ͙͙͙͍͎͒ͫͭͪ͋ͯͭͤͦͦ ΄ͦ͊͟Κ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͊ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

͙͔ͫͤͭ͘ ˢ́̅ 
<< 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˿͙͔ͤͭ͘ ˢ́̅ 
= 

͔ͨͦͭͪ͋ͤͦͫͭΈ ͍ ˢ́̅ 

˽͔͔͔͔͔͙͔ͪͪ͊ͫͨͪ͒ͤ͡ 
͍ͪͦͦͭͦ͊͟͟ 

˴͙͊ͨ͡͡Ύͪͤ·͚ 
͔͔ͪͪͯͭͣͤͭ͟ 

ˢͤ͊Ήͪͦ͋ͤ·͚ 
͔͙ͣͭ͊͋ͦͣ͘͡ 

˴͙͊ͨ͡͡Ύͪͤ͊Ύ 
͔ͯͭ;͊͟ 

˿͍͙͎͒ Na+ ͙  K+ 

͔ͭͦ͟͡;ͤ·͚ ͙ͨͪͭͦ͟ Ca 

˽͍͔͔͙͔ͦͪ͗͒ͤ ͔ͣͣ͋ͪ͊ͤ· 

˨͍ͦͫͭ͊͊͟ O2 
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˽͎ͦͪͦ DO2 (DO2crit) 

250ς300 ͣ ͡κ͙ͣͤΚ 
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ˑ̜̉̒̓̑̉̂̔̓̉̃̎̊ ̙̏̋ ɂ 

̜̒́̍̊ ̘̜́̒̓ ̃́̑̉́̎̓ 

(62%), ̖̠̏̓ ̘̝̠̎́́̌̎́ 

̘̐̑̉̉̎́ ̍̏̇̆̓ 

̝̝̃́̑̉̑̏̃́̓ȣ 

ˡ̜́̈ ̏̓̌̉̃́ ̉ ̐̑̉̌̉̃́ ɂ 

̒̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 

ˏ̒̆ ̜̓̉̐ ̙̏̋́ ̒̏ 

̃̑̆̍̆̎̆̍ ̖̐̆̑̆̏̅̉̓ ̃ 

̜̅̉̒̓̑̉̂̔̓̉̃̎̊ȣ 

˿˩˽˿ˮ˿ 

̅͊͊͘ ζ͙͍ͦͭ͊͡η 

˻͎ͪ͊ͤͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ 

˹͊ͪͯ΄͔͙͔ͤ ͙͙ͣͦ͋͊͘͡ͼ͙͙ 
͙͙͗͒ͦͫͭ͟ 

˾͔ͺ͔ͪ͊ͭͪͤ͊͟Ύ 
͙͊ͨ͟͡͡Ύͪͤ͊Ύ ͔ͯͭ;͊͟ 

˿͙ͤ͒ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ 
͙͔͙ͯͫͤ͡Ύ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 

˿˸˩˾́̎ 
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ˑ̜̉̒̓̑̉̂̔̓̉̃̎̊ ̙̏̋ ɂ 

̜̒́̍̊ ̘̜́̒̓ ̃́̑̉́̎̓ 

(62%), ̖̠̏̓ ̘̝̠̎́́̌̎́ 

̘̐̑̉̉̎́ ̍̏̇̆̓ 

̝̝̃́̑̉̑̏̃́̓ȣ 

ˡ̜́̈ ̏̓̌̉̃́ ̉ ̐̑̉̌̉̃́ ɂ 

̒̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 

ˏ̒̆ ̜̓̉̐ ̙̏̋́ ̒̏ 

̃̑̆̍̆̎̆̍ ̖̐̆̑̆̏̅̉̓ ̃ 

̜̅̉̒̓̑̉̂̔̓̉̃̎̊ȣ 

˿˩˽˿ˮ˿ 

̅͊͊͘ ζ͙͍ͦͭ͊͡η 

˻͎ͪ͊ͤͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ 

˹͊ͪͯ΄͔͙͔ͤ ͙͙ͣͦ͋͊͘͡ͼ͙͙ 
͙͙͗͒ͦͫͭ͟ 

˾͔ͺ͔ͪ͊ͭͪͤ͊͟Ύ 
͙͊ͨ͟͡͡Ύͪͤ͊Ύ ͔ͯͭ;͊͟ 

˿͙ͤ͒ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ 
͙͔͙ͯͫͤ͡Ύ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 

˿˸˩˾́̎ 
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ˑ̜̉̒̓̑̉̂̔̓̉̃̎̊ ̙̏̋ ɂ 

̜̒́̍̊ ̘̜́̒̓ ̃́̑̉́̎̓ 

(62%), ̖̠̏̓ ̘̝̠̎́́̌̎́ 

̘̐̑̉̉̎́ ̍̏̇̆̓ 

̝̝̃́̑̉̑̏̃́̓ȣ 

ˡ̜́̈ ̏̓̌̉̃́ ̉ ̐̑̉̌̉̃́ ɂ 

̒̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 

ˏ̒̆ ̜̓̉̐ ̙̏̋́ ̒̏ 

̃̑̆̍̆̎̆̍ ̖̐̆̑̆̏̅̉̓ ̃ 

̜̅̉̒̓̑̉̂̔̓̉̃̎̊ȣ 

˿˩˽˿ˮ˿ 

̅͊͊͘ ζ͙͍ͦͭ͊͡η 

˻͎ͪ͊ͤͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ 

˹͊ͪͯ΄͔͙͔ͤ ͙͙ͣͦ͋͊͘͡ͼ͙͙ 
͙͙͗͒ͦͫͭ͟ 

˾͔ͺ͔ͪ͊ͭͪͤ͊͟Ύ 
͙͊ͨ͟͡͡Ύͪͤ͊Ύ ͔ͯͭ;͊͟ 

˿͙ͤ͒ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ 
͙͔͙ͯͫͤ͡Ύ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 

˿˸˩˾́̎ 

˽͔͍ͪ·͔ с ;͍͊ͫͦ τ 
˾͊ͤͤΎΎ ̇˹́ 
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ˑ̜̉̒̓̑̉̂̔̓̉̃̎̊ ̙̏̋ ɂ 

̜̒́̍̊ ̘̜́̒̓ ̃́̑̉́̎̓ 

(62%), ̖̠̏̓ ̘̝̠̎́́̌̎́ 

̘̐̑̉̉̎́ ̍̏̇̆̓ 

̝̝̃́̑̉̑̏̃́̓ȣ 

ˡ̜́̈ ̏̓̌̉̃́ ̉ ̐̑̉̌̉̃́ ɂ 

̒̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 

ˏ̒̆ ̜̓̉̐ ̙̏̋́ ̒̏ 

̃̑̆̍̆̎̆̍ ̖̐̆̑̆̏̅̉̓ ̃ 

̜̅̉̒̓̑̉̂̔̓̉̃̎̊ȣ 

˿˩˽˿ˮ˿ 

̅͊͊͘ ζ͙͍ͦͭ͊͡η 

˻͎ͪ͊ͤͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ 

˹͊ͪͯ΄͔͙͔ͤ ͙͙ͣͦ͋͊͘͡ͼ͙͙ 
͙͙͗͒ͦͫͭ͟ 

˾͔ͺ͔ͪ͊ͭͪͤ͊͟Ύ 
͙͊ͨ͟͡͡Ύͪͤ͊Ύ ͔ͯͭ;͊͟ 

˿͙ͤ͒ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ 
͙͔͙ͯͫͤ͡Ύ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 

˿˸˩˾́̎ 

˽͔͍ͪ·͔ с ;͍͊ͫͦ τ 
˾͊ͤͤΎΎ ̇˹́ 

˻˽,˽ ˻ ˾˨˿ ͙ ˤˣ˥ 
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ˑ̜̉̒̓̑̉̂̔̓̉̃̎̊ ̙̏̋ ɂ 

̜̒́̍̊ ̘̜́̒̓ ̃́̑̉́̎̓ 

(62%), ̖̠̏̓ ̘̝̠̎́́̌̎́ 

̘̐̑̉̉̎́ ̍̏̇̆̓ 

̝̝̃́̑̉̑̏̃́̓ȣ 

ˡ̜́̈ ̏̓̌̉̃́ ̉ ̐̑̉̌̉̃́ ɂ 

̒̉̎̅̑̏̍ ̝̄̌̏̂́̌̎̏̄̏ 

̠̔̒̉̌̆̎̉ ̒̏̒̔̅̉̒̓̏̊ 

̗̐̑̏̎̉́̆̍̏̒̓̉ (GIPS). 

ˏ̒̆ ̜̓̉̐ ̙̏̋́ ̒̏ 

̃̑̆̍̆̎̆̍ ̖̐̆̑̆̏̅̉̓ ̃ 

̜̅̉̒̓̑̉̂̔̓̉̃̎̊ȣ 

˿˩˽˿ˮ˿ 

̅͊͊͘ ζ͙͍ͦͭ͊͡η 

˻͎ͪ͊ͤͤ͊Ύ ͙͒ͫͺͯͤ͟ͼ͙Ύ 

˹͊ͪͯ΄͔͙͔ͤ ͙͙ͣͦ͋͊͘͡ͼ͙͙ 
͙͙͗͒ͦͫͭ͟ 

˾͔ͺ͔ͪ͊ͭͪͤ͊͟Ύ 
͙͊ͨ͟͡͡Ύͪͤ͊Ύ ͔ͯͭ;͊͟ 

˿͙ͤ͒ͪͦͣ ͎ͦ͋͊͡͡Έ͎ͤͦͦ 
͙͔͙ͯͫͤ͡Ύ ͙ͨͪͦͤͼ͔͙͊ͣͦͫͭ 

˿˸˩˾́̎ 

˽͔͍ͪ·͔ с ;͍͊ͫͦ τ 
˾͊ͤͤΎΎ ̇˹́ 

˻˽,˽ ˻ ˾˨˿ ͙ ˤˣ˥ 

̅͊͊͘ ζ͙͙͍ͨͪ͊͡η 

˸͙͙ͦ͋͊͘͡ͼ͙Ύ 
͙͙͗͒ͦͫͭ͟ 

̆ͦͪͦ΄͙͚ ͙ͫͻͦ͒ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͙́ͪ ͙͎͙͒͊ͤͦͫͭ;͔͙ͫ͟ͻ ζͦͤ͊͟η ΄ͦ͊͟Χ 

ˣ˚˞ȡ 

̞̗̠̎̆́̌̏̐́̓̉̕ȟ 

̅̆̌̉̑̉̊ 

˜̘̏̋̉ȡ 

̓̆̍̐ ̅̉̔̑̆̈́ȟ 

̝̐̌̏̓̎̏̒̓ ̘̍̏̉ 

˗̜̏̇̎̊ ̐̏̋̑̏̃ȡ 

̗̠̗̠̍̉̋̑̏̉̑̋̔̌̉ȟ 

Ⱥ̒̉̍̐̓̏̍ ˙́̑̉̋́Ȼ 

Ait-Oufella H. et al, Capillary refill time 
exploration during septic shock. Int Care 

Med 2014; 40: 958-964. 
ˍ ̋́̋ ̇̆ ̄̆̍̏̅̉̎́̍̉̋́ȩ 

˗́̋̉̆ ̗̆̌̉ ̓̆̑́̐̉̉ ̝̒̓́̃̉̓ȩ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͍̅͊ͦ͘·͚ ͨͦ͒ͻͦ͒ ͟ ͍͔͔͙͒ͤΌ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ΄ͦͦͣ͟Υ ROSE (ROSD) 
Malbrain MGL et al., 2014 

R.O.S.E. ɂ ̘ ̜̆̓̑̆ ̜́̈̕ 
̃̏̌̆̍̉̉ ̉ ̏̑̄́̎̎̏̊ 
̗̅̉̒̔̎̋̉̉̕ȡ 

1. ˞ ̐́̒̆̎̉̆ ɉRescue). 

2. ̨ ̗̠̐̓̉̍̉̈́̉ ɉOptimization) . 

3. ˞ ̗̠̓́̂̉̌̉̈́̉ ɉStabilization) . 

4. ˪ ̗̠̃́̋̔́̉ ɉEvacuation). 

ˑ̞̗̠̆̒̋́̌́̉ ɉDe-escalation) 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͍̅͊ͦ͘·͚ ͨͦ͒ͻͦ͒ ͟ ͙͙͎ͣͦͤͭͦͪͤͯ ͯ ͨ͊ͼ͙͔͍ͤͭͦ ͫ ΄ͦͦͣ͟ 
Hoste EA et al., BJA 2014; ˴ͯ͘Έ͍ͦ͟ ˤΦˤΦΣ ˴͙͍ͪͦ ˸Φ̑Φ нлмр ͎Φ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˻͍͔͋ͤͦͤͤ͡·͚ ͙ͫͨͫͦ͟ ͔͚͍͙͚͒ͫͭΚ 

ˏ ̘̓̆̆̎̉̆ ̜̖̐̆̑̃ ̖̓̑̆ ̘́̒̏̃ȡ  

1. ˕̝̈̍̆̑̉̓ ̝̔̑̏̃̆̎ ̌́̋̓́̓́. 

2. ˔̝́̂̑́̓ ̝̋̑̏̃ ̎́ ̐̏̒̆̃ ̅̏ ̘̠̎́̈̎́̆̎̉ ̇̉̅̋̏̒̓̉. 

3. ˚̘̝́̈̎́̉̓ ́̎̓̉̂̉̏̓̉̋̉ ̙̉̑̏̋̏̄̏ ̒̐̆̋̓̑́ ̠̅̆̊̒̓̃̉. 

4. ˜̑̉ ̄̉̐̏̓̆̎̈̉̉ ̉̌̉ ̗̗̋̏̎̆̎̓̑́̉̉ ̌́̋̓́̓́ І 4 ̍ ̝̍̏̌Ⱦ̌ ̃̃̆̒̓̉ 
̋̑̉̒̓́̌̌̏̉̅ ̃ ̅̏̈̆ σπ ̍̌Ⱦ̋̄Ȣ 

 
ˏ ̘̓̆̆̎̉̉ ̜̖̐̆̑̃ φ ̘́̒̏̃ ̐̏̒̌̆ ̠̐̏̒̓̔̐̌̆̎̉:  

5. ˚̘̝́́̓ ̟̃́̈̏̐̑̆̒̒̏̑̎̔ ̟̓̆̑́̐̉ (̐̑̉ ̄̉̐̏̓̆̎̈̉̉ȟ ̎̆ ̘̟̏̓̃̆́̆̊̚ ̎́ 
̟̉̎̔̈̉̏̎̎̔̕ ̟̓̆̑́̐̉)  ̅ ̠̌ ̠̐̏̅̅̆̑̇́̎̉ ̒̑̆̅̎̆̄̏ ˍˑ І φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

6. ˏ ̘̒̌̔́̆ ̄̉̐̏̓̆̎̈̉̉ȟ ̖̠̟̠̒̏̑́̎̆̊̒̚ ̠̎̆̒̍̏̓̑ ̎́ ̟̉̎̔̈̉̏̎̎̔̕ ̎́̄̑̔̈̋̔ 
(˞ˍ ˑ< 65 ̍ ̍ ̑̓Ȣ ̒̓Ȣ), ̉ ̌̉ ̘̝̎́́̌̎̏̊ ̗̗̋̏̎̆̎̓̑́̉̉ ̌́̋̓́̓́ Іτ ̍̍ ̝̏̌Ⱦ̌, 
̗̏̆̎̉̓̆ ̐̏̃̓̏̑̎̏ ̘̃̏̌̆̍̉̆̒̋̉̊ ̒̓́̓̔̒ ̉ ̟̐̆̑̔̈̉̕ ̓̋́̎̆̊Ȣ 

7. ˜̏̃̓̏̑̎̏ ̗̏̆̎̉̓̆ ̗̗̟̋̏̎̆̎̓̑́̉ ̌́̋̓́̓́ ̐̑̉ ̖̉̒̏̅̎̏̍ ̆̆ ̜̙̐̏̃̆̎̉̉ȣ 
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1. ˣˏˑ ψɀρς ̍̍ ̑̓Ȣ ̒̓Ȣ ɂ ̐ ̑̉ ̄̉̐̏̃̏̌̆̍̉̉ ̜̋̑̉̒̓́̌̌̏̉̅ υππ ̍̌ ̜̋́̇̅̆ σπ 

̍̉̎Ȣ 

2. ˞̑̆̅̎̆̆ ˍˑ ̂̏̌̆̆ φυ ̍̍ ̑̓Ȣ ̒̓Ȣ ̃ ̑̉ ˞ˍˑ ̍̆̎̆̆ φυ ̍̍ ̑̓Ȣ ̒̓Ȣ ɂ 

̜̃́̈̏̐̑̆̒̒̏̑Ȣ ˜̑̉ ̒̑̆̅̎̆̍ ˍˑ ̜̙̃̆ ωπ ̍̍ ̑̓Ȣ ̒̓Ȣ ɂ ̃ ̜́̈̏̅̉̌́̓́̓̏̑Ȣ 

3. ˒̒̌̉ 3̒Ö/2 ̍ ̆̎̆̆ χπϷȟ ́ ̄̆̍́̓̏̋̑̉̓ ̂̏̌̆̆ σπϷ ɂ ̅ ̏̂̔̓́̍̉̎Ȣ ˒̒̌̉ 

̄̆̍́̓̏̋̑̉̓ ̍̆̎̆̆ σπϷ ɂ ̞ ̗̠̑̉̓̑̏̉̓́̑̎́ ̍́̒̒́Ȣ 

4. ˑ̉̔̑̆̈ Є πȟυ ̍̌Ⱦ̋̄Ⱦ̘Ȣ 

ˣ̠̆̌̆̎́̐̑́̃̌̆̎̎́ ̠̠̑́̎̎ 

ɉ̜̐̆̑̃̆ φ ̘Ɋ ̋ ̗̠̏̑̑̆̋̉ 

̄̆̍̏̅̉̎́̍̉̋̉ (1C): 

̐̏̋́̈́̎́ ̐̑̉ ̄̉̐̏̓̆̎̈̉̉ ̉ 

̗̗̋̏̎̆̎̓̑́̉̉ ̌́̋̓́̓́ ̂̏̌̆̆ τ 

̝̍̍̏̌Ⱦ̌Ȧ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͤ͊ͣ ͎͍͙ͦͦͪͭ Surviving Sepsis Campaign 2012? 
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˗ ̟̒̏̇́̌̆̎̉ȟ ̉̒̒̌̆̅̏̃́̎̉̆ E. P. Rivers: 

Ɇ ˚̝̙̆̂̏̌̏̆ ɉn = 263 ̉ ̌̉ ςψψȦȩ). 

Ɇ ˚̆ ̠̠̠̃̌̆̓̒ ̜̒̌̆̐̍Ȣ 

Ɇ ˛̗̅̎̏̆̎̓̑̏̃̏̆Ȣ 

Ɇ ˕̍̆̆̓ ̘̜̈̎́̉̍̊ ̙̜̎̆̑́̈̄̌́̆̎̎̊ 

̋̏̎̌̉̋̓̕ ̉̎̓̆̑̆̒̏̃ (Presep, Edwards LS). 

Ɇ ˚̝́̅̆̇̎̏̒̓ ́̎́̌̉̈́ ̜̖̅́̎̎ ̠̒̓́̃̉̓̒ ̐̏̅ 

̃̏̐̑̏̒ (Burton TM. New therapy for sepsis 

infection raises hope but many  questions. 

The Wall Street Journal, 2008) . 

Ɇ ˘̝̝̆̓́̌̎̏̒̓ χυϻ ̉ ̎̉̇̆ ̃ ̖̎̆̅́̃̎̉ 

̜̖̋̑̔̐̎ ̠̖̉̒̒̌̆̅̏̃́̎̉ (Jones AE. JAMA 

2010). 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽ͪͦͭͦͦ͟͡ wƛǾŜǊǎ όнллм ͎ΦύΥ ͔ͫͭΈ ͔ͨͪͦ͋ͣ͡·ΦΦΦ 
Rivers E, Nguyen B, Havstad S et al. N Engl J Med 2001; 345: 1368ς1377. 
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Ȱȣ!ÄÄÉÎÇ ÔÏ ÔÈÅ ÃÏÎÃÅÒÎÓȡ 4ÈÁÔ ÈÏÓÐÉÔÁÌ ÈÅÌÄ ÐÁÔÅÎÔÓ ÏÎ Á ÍÅÄÉÃÁÌ ÄÅÖÉÃÅ ÃÒÉÔÉÃÁÌ ÔÏ ÔÈÅ ÔÈÅÒÁÐÙȢ And one of 

ÔÈÅ ÇÒÏÕÐÓ ÔÈÁÔ ÌÁÔÅÒ ÅÎÄÏÒÓÅÄ ÔÈÅ ÔÒÅÁÔÍÅÎÔ ÈÁÄ ÆÉÎÁÎÃÉÁÌ ÂÁÃËÉÎÇ ÆÒÏÍ ÔÈÅ ÍÁËÅÒ ÏÆ ÔÈÅ ÄÅÖÉÃÅȱ 

Ȱȣ4ÈÅ ÎÅ× ÔÈÅÒÁÐÙ ÔÙÐÉÃÁÌÌÙ ÃÏÓÔÓ ÁÂÏÕÔ Ευȟυττ ÍÏÒÅ ÐÅÒ ÐÁÔÉÅÎÔȟ ÂÙ ÔÈÅ ÅÓÔÉÍÁÔÅ ÏÆ $ÅÒÅË !ÎÇÕÓȟ ÃÈÉÅÆ ÏÆ 

ÃÒÉÔÉÃÁÌ ÃÁÒÅ ÁÔ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 0ÉÔÔÓÂÕÒÇÈȣȱ 

ȰȢȢȢ#ÒÉÔÉÃÓ ÃÉÔÅ Á ÓÔÁÔÉÓÔÉÃÁÌ ÒÅÄ ÆÌÁÇȡ 4ÈÅ ÓÔÕÄÙ ÏÆ ÔÈÅ ÎÅ× ÔÈÅÒÁÐÙ ÒÅÐÏÒÔÅÄ ÄÅÁÔÈ ÒÁÔÅÓ ÆÏÒ ÔÒÁÄÉÔÉÏÎÁÌ ÃÁÒÅ 

much higher than a number of other studies have found...  

Ȱȣ3ÔÁÔÉÓÔÉÃÉÁÎÓ ×ÅÒÅ ÅÓÐÅÃÉÁÌÌÙ ÃÏÎÃÅÒÎÅÄ ×ÈÅÎ ÔÈÅÙ ÎÏÔÉÃÅÄ ÔÈÁÔ Á ÒÅÌÁÔÉÖÅÌÙ ÈÉÇÈ ÐÒÏÐÏÒÔÉÏÎ ÏÆ ÔÈÅ ÏÔÈÅÒ φω 

ɂ those not included in the final analysis ɂ were either conventional-therapy patients who survived or 

ÐÁÔÉÅÎÔÓ ÏÎ ÁÇÇÒÅÓÓÉÖÅ ÔÈÅÒÁÐÙ ×ÈÏ ÄÉÅÄȟ ÓÁÙ ÔÈÅ ÐÅÏÐÌÅ ÆÁÍÉÌÉÁÒ ×ÉÔÈ ÔÈÅ ÅÖÅÎÔÓȣȱȢ 

Ȱȣ $ÒȢ 2ÉÖÅÒÓ ÁÎÄ ÔÈÅ ÈÏÓÐÉÔÁÌ ÏÖÅÒ ÔÈÅ ÙÅÁÒÓ ÈÁÖÅ ÒÅÃÅÉÖÅÄ ÁÔ ÌÅÁÓÔ Εψτψȟτττ ÆÒÏÍ %Ä×ÁÒÄÓȟ ÔÈÅ )ÒÖÉÎÅȟ #ÁÌÉÆȢȟ 

ÃÏÍÐÁÎÙ ÓÁÙÓȣȱȢ ȱȢȢȢ%Ä×ÁÒÄÓ ÈÅÌÐÅÄ ÐÁÙ ÆÏÒ ÏÖÅÒÓÅÁÓ ÍÅÅÔÉÎÇÓ ÏÆ ÔÈÅ ÇÒÏÕÐ ɉ3ÕÒÖÉÖÉÎÇ 3ÅÐÓÉÓ #ÁÍÐÁÉÇÎȢȢȢɊ ÉÎ 

φττφ ÁÎÄ φττψȟ ×ÈÉÃÈ ÃÏÓÔ Εόϊυȟτττ ÉÎ ÁÌÌȢȢȢȱ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˴͙͙ͪͭ͊͟ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ E. Rivers: The Wall Street Journal 
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Ɇ ˛̛̂̆̍ ̉̎̔̈̉̉̕ ̈́ ̜̐̆̑̃̆ φ 

̘́̒̏̃ ɂ τȟω ̌Ȧ 

Ɇ ˚̏ȡ ˝̠̅ ̖̐̑̆̇̎̉ ̉̒̒̌̆̅̏̃́̎̉̊ ̒ 

Ⱥ̝̜̎́̒̉̌̒̓̃̆̎̎̍Ȼ ̜̙̐̏̃̆̎̉̆̍ 

˞ˏ ̅́̌̉ ̙̝̌̉ ̖̙̔̔̅̆̎̉̆ ̖̉̒̏̅́! 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽ͪͦͭͦͦ͟͡ wƛǾŜǊǎ όнллмύΥ ˢ˨Σ ̇ˤ˨ ͙ {ŎǾh2 
Rivers E, Nguyen B, Havstad S et al. N Engl J Med 2001; 345: 1368ς1377. 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˢ ;ͭͦ ͔͚ͫ;͊ͫ ͫ ͼ͔͔͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡͡ ͔͙͔͚ͭͪ͊ͨΚ 
Gupta RG  et al. Early goal-directed resuscitation of patients with septic shock: current evidence and future directions. Crit Care 2015 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˢ ;ͭͦ ͔͚ͫ;͊ͫ ͫ ͼ͔͔͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡͡ ͔͙͔͚ͭͪ͊ͨΚ 
Gupta RG  et al. Early goal-directed resuscitation of patients with septic shock: current evidence and future directions. Crit Care 2015 
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˘̝̝̆̓́̌̎̏̒̓ ̉ ̛̏̂̆̍ ̒̓́̑̓̏̃̏̊ ̉̎̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ ̐̑̉ 
̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ ̐̏̒̓̆̐̆̎̎̏ ̟̠̒̎̉̇́̓̒Ȧ 
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˘̝̝̆̓́̌̎̏̒̓ ̉ ̛̏̂̆̍ ̒̓́̑̓̏̃̏̊ ̉̎̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ ̐̑̉ 
̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ ̐̏̒̓̆̐̆̎̎̏ ̟̠̒̎̉̇́̓̒Ȧ 
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˘̝̝̆̓́̌̎̏̒̓ ̉ ̛̏̂̆̍ ̒̓́̑̓̏̃̏̊ ̉̎̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ ̐̑̉ 
̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ ̐̏̒̓̆̐̆̎̎̏ ̟̠̒̎̉̇́̓̒Ȧ 
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Ɇ ˎ̏̌̆̆ ςχ πππ ̐́̑ ̉̈̍̆̑̆̎̉̊ȡ 

̉̎̃́̈̉̃̎̏ ̉ ̎̆̉̎̃́̈̉̃̎̏Ȣ 

Ɇ ˕̎̃́̈̉̃̎̏̆ ̘̙̌̔̆, ̘̆̍ 

̎̆̉̎̃́̈̉̃̎̏̆ ɂ ̎ ̆̉̎̃́̈̉̃̎̏̆ 

̍̏̇̆̓ Ⱥ̝̍́̒̋̉̑̏̃́̓Ȼ ̟̄̉̐̏̓̆̎̈̉Ȣ 

Ɇ ˕̎̃́̈̉̃̎̏̆ ̉̈̍̆̑̆̎̉̆ ̒̑̆̅̎̆̄̏ 

ˍˑȟ ̌ ̘̙̔̆ ̘̆̍ ̘̒̉̒̓̏̌̉̆̒̋̏̄̏Ȣ 

Ɇ ˞̎̉̇̆̎̉̆ ̑̉̒̋́ ̠̐̏̃̑̆̇̅̆̎̉ 

̘̐̏̆̋ ̐̑̉ ˞ˍˑ ̜̙̃̆ φπ ̍̍ ̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˥ͦ͋͊͡͡Έͤ·͔ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Υ ͔͔͔ͫͪ͒ͤ ˢ˨ 
Lehman LW et al. Methods of blood pressure measurement in the ICU. Crit Care Med. 2013; 41: 34ς40. 
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˝̠̆̋̏̍̆̎̅̏̃́̎̎́ ̗̝̆̌ SSC: 

˞ˍˑ І φυ ̍ ̍ ̑̓Ȣ ̒̓Ȣ ̃  ̘̓̆̆̎̉̆ 

̜̖̐̆̑̃ φ ̘́̒̏̃ȣ 

˞̑̆̅̎̆̆ ˍˑ > 60 ̍̍ ̑̓Ȣ ̒̓Ȣ 

̓́̋̇̆ ̂̆̈̏̐́̒̎̏ ̋́̋ ̉ ̂̏̌̆̆ 

̜̃̒̏̋̉̆ ̔̑̏̃̎̉ ̃ ̘̓̆̆̎̉̆ 

̜̖̐̆̑̃ ̒̔̓̏̋ ̓̆̑́̐̉̉ 

̒̆̐̒̉̒́ȩ 

ˤ̆̍ ̝̙̂̏̌̆ ̠̠̋̔̍̔̌̓̉̃̎́ 

̝̝̐̑̏̅̏̌̇̉̓̆̌̎̏̒̓ 

̄̉̐̏̓̆̎̈̉̉ȟ ̓̆̍ ̖̔̇̆ 

̖̉̒̏̅Ȧ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˥ͦ͋͊͡͡Έͤ·͔ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Υ ˢ˨ 
Dunser MW et al. ICM 2009; Asfar P et al. N Engl J Med 2014. 
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ˎ̏̌̆̆ ̜̃̒̏̋̏̆ 

̘̈̎́̆̎̉̆ ˞ˍˑ ̍̏̇̆̓ 

̝̠̐̏̓̑̆̂̏̃́̓̒ ̔ 

̗̐́̉̆̎̓̏̃ ̒ 

̘̄̉̐̆̑̓̏̎̉̆̒̋̏̊ 

̝̟̂̏̌̆̈̎ ̠̅̌ 

̠̐̏̅̅̆̑̇́̎̉ 

̗̔̎̋̉̉̕ ̘̐̏̆̋ 

(SEPSISPAM, 2014)ȣ 

˚̆̓ ̘̑́̈̌̉̉̊ ̃ 

̖̉̒̏̅̆ ̐̑̉ ˍˑ φυɀ70 

̉ ψυ ̍̍ ̑̓Ȣ ̒̓Ȣȟ ̎̏ 

̜̙̃̆ ̘́̒̓̏̓́ ̗̍̆̑Ȣ 

́̑̉̓̍̉̉ȟ ̎̉̇̆ ̑̉̒̋ 

˛˜˜ ̐̑̉ ̖̘̑̏̎̉̆̒̋̏̊ 

̄̉̐̆̑̓̆̎̈̉̉Ȧ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˥ͦ͋͊͡͡Έͤ·͔ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Υ ˢ˨ 
Asfar P et al. N Engl J Med. 2014; 370: 1583-1593. 
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ˎ̏̌̆̆ ̜̃̒̏̋̏̆ 

̘̈̎́̆̎̉̆ ˞ˍˑ ̍̏̇̆̓ 

̝̠̐̏̓̑̆̂̏̃́̓̒ ̔ 

̗̐́̉̆̎̓̏̃ ̒ 

̘̄̉̐̆̑̓̏̎̉̆̒̋̏̊ 

̝̟̂̏̌̆̈̎ ̠̅̌ 

̠̐̏̅̅̆̑̇́̎̉ 

̗̔̎̋̉̉̕ ̘̐̏̆̋ 

(SEPSISPAM, 2014)ȣ 

˚̆̓ ̘̑́̈̌̉̉̊ ̃ 

̖̉̒̏̅̆ ̐̑̉ ˍˑ φυɀ70 

̉ ψυ ̍̍ ̑̓Ȣ ̒̓Ȣȟ ̎̏ 

̜̙̃̆ ̘́̒̓̏̓́ ̗̍̆̑Ȣ 

́̑̉̓̍̉̉ȟ ̎̉̇̆ ̑̉̒̋ 

˛˜˜ ̐̑̉ ̖̘̑̏̎̉̆̒̋̏̊ 

̄̉̐̆̑̓̆̎̈̉̉Ȧ 
Ⱥ˞̠̆̑́ ̈̏̎́Ȼ φπɀψυ ̍̍ ̑̓Ȣ ̒̓Ȣ ɂ ̉ ̗̠̎̅̉̃̉̅̔́̌̉̈́̉Ȧȩ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˥ͦ͋͊͡͡Έͤ·͔ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙͔ͫ͟ ͔͙ͨͦ͊͊ͭ͘͟͡Υ ˢ˨ 
Asfar P et al. N Engl J Med. 2014; 370: 1583-1593. 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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Ɇ ˜̜̙̏̃̆̎̉̆ SvO2 > 70%*ȟ ̠̎́̑̅̔ ̒ 
̜̙̐̏̃̆̎̉̆̍ ˞˕ > 3,5 ̌ Ⱦ̍̉̎Ⱦ̍2 ̉  
̝́̑̓̆̑̉́̌̎̏̊ ̄̉̐̏̓̆̎̈̉̆̊ ɂ ̋ ̑̉̓̆̑̉̊ 
̒̆̐̒̉̒́ȩ 

Ɇ S(c)vO2 ̎ ̆ ̏̓̑́̇́̆̓ ̜̋̉̒̌̏̑̏̅̎̊ 
̓̑́̎̒̐̏̑̓ ̃  ̝̜̖̏̓̅̆̌̎ ̖̏̑̄́̎́Ȧ 

Ɇ ˜̜̙̏̃̆̎̎̏̆ ̉̌̉ ̝̎̏̑̍́̌̎̏̆ ScvO2 
̎̆ ̟̘̉̒̋̌́̆̓ ̏̓̃̆̓ ̎́ ̟̉̎̔̈̉̕ ̉̌̉ 
̟̎̆́̅̆̋̃́̓̎̔ ̗̟̋̏̍̐̆̎̒́̉ ̙̏̋́Ȧ 
(Velissaris D et al., 2011). 

 * ˠ ̅̆̓̆̊ ̉ ̜̖̎̏̃̏̑̏̇̅̆̎̎ ̝̜̎̏̑̍́̌̎̆ ̘̠̈̎́̆̎̉ 
SvO2 75ɀ80% 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
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˚́ ̐̏̈̅̎̆̊ ̒̓́̅̉̉ ̙̏̋́ ɉ̐̑̉̌̉̃Ɋ ̜̃̒̏̋̏̆ ScvO2 ɂ ̐ ̘̑̏̄̎̏̒̓̉̆̒̋̉ ̠̜̎̆̂̌́̄̏̐̑̉̓̎̊ ́̋̓̏̑̕Ȧ 

Textoris J et al., 2011. 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perel A et al. Intensive Care Med 2008; 34 (suppl. 1): 0243; S65. 
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Textoris J et al., 2011. 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perel A et al. Intensive Care Med 2008; 34 (suppl. 1): 0243; S65. 
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Textoris J et al., 2011. 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perel A et al. Intensive Care Med 2008; 34 (suppl. 1): 0243; S65. 
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Textoris J et al., 2011. 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perel A et al. Intensive Care Med 2008; 34 (suppl. 1): 0243; S65. 
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˚́ ̐̏̈̅̎̆̊ ̒̓́̅̉̉ ̙̏̋́ ɉ̐̑̉̌̉̃Ɋ ̜̃̒̏̋̏̆ ScvO2 ɂ ̐ ̘̑̏̄̎̏̒̓̉̆̒̋̉ ̠̜̎̆̂̌́̄̏̐̑̉̓̎̊ ́̋̓̏̑̕Ȧ 

Textoris J et al., 2011. 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perel A et al. Intensive Care Med 2008; 34 (suppl. 1): 0243; S65. 
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Ɇ ˜̑̉ ScvO2 ̂ ̏̌̆̆ 64% ̒ ̘̜̆̑̅̆̎̊ ̉̎̅̆̋̒ 
̜̙̃̆ 2,5 ̌ / ̍̉/̎ 2̍ (̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ 
ωψϷȟ ̗̘̝̒̐̆̉̉̎̏̒̓̕ χχϷɊȢ 

Ɇ ˛̗̆̎̋́ Ⱦ ̜̜̎̆̐̑̆̑̃̎̊ ̍̏̎̉̓̏̑̉̎̄ 
˞ˏ ̐̑̉ ScvO2̍̆̎̆̆ 65%? 

ʉɺ 

ScvO2 

ʚʚʝʜʝʥʠʝ 

ʜʦʙʫʪʘʤʠʥʘ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͍́͊ͤ͊͟Ύ ͔ͨͪͺ͙ͯ͘ΎΥ ScvO2 
Perner A et al. Acta Anaesth Scand 2010;54:98-102; Mallat J A et al. Eur J Anaesth 2014;31:371-380 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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˞̉̒̓Ȣ ˍˑ > ψπ ̉̌̉ ρςπ 
̍̍ ̑̓Ȣ ̒̓Ȣȩ 

˞̑Ȣ ˍˑ > φυ ̍̍ ̑̓Ȣ ̒̓Ȣ 

˞˕ > σ ̌Ⱦ̍̉̎Ⱦ̍2 

ScvO2 > 75 %. 

SvO2 > 65 ̉̌̉ χπϷȢ 

ˣˏˑ > ψȟ ρπ ̉̌̉ ρς ̍̍ 
̑̓Ȣ ̒̓Ȣȩ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
̉ͭͦ ͒ͯͣ͊Όͭ ͍ͪ͊;͙ ͦ ͼ͔͔͍͡·ͻ ͎͔͙͙ͣͦ͒ͤ͊ͣ;͔͙ͫ͟ͻ ͔ͨ͊ͪ͊ͣͭͪ͊ͻΚ 
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Ɇ Ⱥˍ̠̄̑̆̒̒̉̃̎́Ȼ ̠̉̎̔̈̉̏̎̎́̕ ̠̓̆̑́̐̉ȟ ̃ ̓̏̍ ̘̉̒̌̆ 

̟̠̠̒̏̐̑̏̃̏̇̅́́̒̚ ̜̙̐̏̃̆̎̉̆̍ ˣˏˑ ̜̙̃̆ ψ ̍̍ ̑̓Ȣ ̒̓Ȣ 

̟̠̒̏̐̑̏̃̏̇̅́̓̒ ̜̙̐̏̃̆̎̉̆̍ ̑̉̒̋́ ̝̌̆̓́̌̎̏̄̏ ̖̉̒̏̅́ȟ ̑̉̒̋́ 

̏̒̓̑̏̄̏ ̠̐̏̃̑̆̇̅̆̎̉ ̘̐̏̆̋ ̉ ̐̏̌̉̏̑̄́̎̎̏̊ ̗̅̉̒̔̎̋̉̉̕ [Marik 

2014, Legrand 2013, Payen, 2008, Boyd, 2011]. 

Ɇ ˚̉ ˣˏˑȟ ̎̉ ̆̄̏ ̠̉̈̍̆̎̆̎̉ ̎̆ ̠̟̐̏̈̃̏̌̓ ̝̐̑̏̄̎̏̈̉̑̏̃́̓ ̏̓̃̆̓ 

̎́ ̟̉̎̔̈̉̏̎̎̔̕ ̟̓̆̑́̐̉ ɉ̍̆̓́-̏̂̈̏̑ P. Marik, 2008): 

ȺȢȢȢˏ̆̅̆̎̉̆ ̐̏ ˣˏˑ ̍̏̇̆̓ ̃̆̒̓̉ ̋ ̠̓̑̏̄̆̎̎̏̍̔ ̟̔̓̏̐̌̆̎̉ 

̃ ̒̏̌̆̎̏̊ ̃̏̅̆ȻȢȢȢȢ 

Ɇ ˏ̝̆̒̍́ ̠̃̆̑̏̓̎̏ȟ ̘̓̏ ̟̘̃̋̌̆̎̉̆ ˣˏˑ ̃ Surviving Sepsis 

Campaign ̏ ̒̎̏̃́̎̏ ̎́ ̘̎̆̅̏̒̓́̓̏̎̏̊ ̝̅̏̋́̈́̓̆̌̎̏̊ ̂́̈̆ȢȢȢȢ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽͔͎ͪ͒ͤ͊ͪͯ͊͘͟Υ ͼ͔ͤͭͪ͊͡Έ͔ͤͦ ͍͔͔ͤͦͤͦ͘ ͍͔͙͔͒͊ͤ͡ 
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Ɇ ˞̑̆̅̎̆̆ ˍˑ: ̎ ̆ ̋̏̑̑̆̌̉̑̔̆̓ ̒ ̘̜̒̆̑̅̆̎̍ ̜̃̂̑̏̒̏̍ȟ ̜̋̏̓̏̑̊ ̐̑̉ 

̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ȟ ̋́̋ ̐̑́̃̉̌̏ȟ ̜̙̐̏̃̆̎ȢȢȢ 

Ɇ ˏ̠̆̎̏̈̎́ ̗̠̒́̓̔̑́̉ȡ ̎ ́ ̏̎̆̕ ̗̠̍̉̋̑̏̉̑̋̔̌̓̏̑̎̏-̖̝̍̉̓̏̏̎̅̑̉́̌̎̏̄̏ 

̅̉̒̓̑̆̒̒́ ̜̙̐̏̃̆̎́ Є χυϷ ̔ ̝̙̂̏̌̉̎̒̓̃́ ̝̜̖̂̏̌̎ ̒ ̘̒̆̐̓̉̆̒̋̉̍ ̙̏̋̏̍ȟ 

̘̙̖̐̏̌̔̉̃̉ ɉ̝̟̅̏̄̏̒̐̉̓́̌̎̔ȦɊ ̘̟̐̆̑̃̉̎̔ ̟̓̆̑́̐̉. Ⱥ˗̏̑̉̅̏̑ 

̂̆̈̏̐́̒̎̏̒̓̉Ȼ (Bauer et al.) ̒ ̠̟̏̒̓́̃̌̉̊̚ χπϻ5 %. 

Ɇ ˣ̝̆̎̓̑́̌̎̏̆ ̃̆̎̏̈̎̏̆ ̅́̃̌̆̎̉̆ȡ ̎ ̆ ̏̓̑́̇́̆̓ ̐̑̆̅̎́̄̑̔̈̋̔ ̉ ̎̆ 

̠̐̏̈̃̏̌̆̓ ̝̐̑̏̄̎̏̈̉̑̏̃́̓ ̘̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ ̉̎̔̈̉̏̎̎̏̊̕ ̎́̄̑̔̈̋̆Ȣ 

˜̑̆̅̍̆̓ ̍̎̏̄̏̋̑́̓̎̏̊ ̋̑̉̓̉̋̉ SSC 2008 ̉ SSC 2012. ̱ ̝̜̌̓̆̑̎́̓̉̃ȩ 

Ɇ ˞̘̜̆̑̅̆̎̊ ̜̃̂̑̏̒ȡ ̐ ̑̉ ̘̒̆̐̓̉̆̒̋̏̍ ̙̏̋̆ ̜̘̏̂̎̏ ̜̙̐̏̃̆̎ȡ ̝̐̏̅̎̉̍́̓ 

̜̙̃̆ ̜̒̍̒̌́ ̎̆̓ȩ ˜̜̑̆̅̉̋̓̏̑ ̏̓̃̆̓́ ̎́ ̟̉̎̔̈̉̏̎̎̔̕ ̎́̄̑̔̈̋̔ ɉfluid 

responsiveness) ȩ ˜̜̏̌̆̈̎ ̌̉ ̏̎̉ȩ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
͔͔͍̇͡·͔ ͔ͨ͊ͪ͊ͣͭͪ· Surviving Sepsis Campaign 2012Υ ͔͙ͤ͒ͦͫͭ͊ͭ͟ 
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Ɇ ˤ̝̝̔̃̒̓̃̉̓̆̌̎̏̒̓ ̋ 

̉̎̔̈̉̏̎̎̏̊̕ ̎́̄̑̔̈̋̆ 

ɉ̘̅̉̎́̍̉̆̒̋̉̆ ̉̌̉ 

̗̝̜̔̎̋̉̏̎́̌̎̆̕ ̜̐́̑́̍̆̓̑ 

̉ ̜̓̆̒̓Ɋȩ 

Ɇ ˛̜̑̄́̎̎̊ ̞̆̋̓̕̕ȩ 

Ɇ ˞̠̏̒̓̏̎̉̆ 

̗̠̗̍̉̋̑̏̉̑̋̔̌̉̉Ȣ 

Ɇ  ̇ ̘̆̓́̂̏̌̉̆̒̋̉̊ ̏̓̃̆̓Ȼ ̉̌̉ 

Ⱥ̘̍̆̓́̂̏̌̉̆̒̋̉̊ ̒̌̆̅ȻȢ 

 ˿ ͔͔ͪ͒;ͤ·͚ 
͍·͋ͪͦͫΚ 

 ˨ ͙͔ͯͪ͘ 

 ̇ ̝̜̆̎̓́̌̎̊ 
̒̓́̓̔̒ 

 s ˨Σ 
ˮ˿˿˿Σ 

ScvO2 / SvO2 

 ˶ ͊ͭ͊ͭ͟ 

 ˾ ͊ͤͦͫͭ͘Έ 
ͨͦ PCO2 

 PiCO2, PgCO2 

 ʕ ˣ˨ 

  
 ˸ ͙ͪͦ͟- 
ͼ͙ͪͯ͟͡Ύͼ͙Ύ 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˿͔͔ͪ͒;ͤ·͚ ͍·͋ͪͦͫΥ ͊͟͟ ͔͙ͦͭͫ͒ͭ͡Έ Ήͺͺ͔ͭ͟ ͔͙͙ͭͪ͊ͨΚ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ESICMΥ ͊ͭ͊ͭ͟͡Χ 
Cecconi M et al., ICM 2014. 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˾͔͔ͦͣͤ͒͊͟ͼ͙͙ ESICMΥ ͊ͭ͊ͭ͟͡Χ 
Cecconi M et al., ICM 2014. 

Ɇ̞ ̈̍̆̑̆̎̉̆ ̗̗̋̏̎̆̎̓̑́̉̉ 

̌́̋̓́̓́ ̋̑̏̃̉ ̃̏ ̖̃̒̆ ̘̠̖̒̌̔́ȟ 

̋̏̄̅́ ̠̐̏̅̏̈̑̆̃́̆̓̒ ̙̏̋ ɉρ#Ɋ. 

Ɇ̠ ́̋ ̐̑́̃̉̌̏ȟ ̐̑̉ ̙̏̋̆ ̌́̋̓́̓ 

Єς ̝̍̍̏̌Ⱦ̌. 

Ɇ̋ ̆̋̏̍̆̎̅̏̃́̎̏ ̉̈̍̆̑̆̎̉̆ 

̌́̋̓́̓́ ̃ ̅̉̎́̍̉̋̆ ̠̅̌ 

̜̠̠̃̃̌̆̎̉ȟ ̍̏̎̉̓̏̑̉̎̄́ ̉ 

̗̏̆̎̋̉ ̞̆̋̓̏̃̕̕ ̓̆̑́̐̉̉. 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟ ͙ ͎͙͔ͨͦͨͪͺ͙ͯ͘ΎΧ 
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˗̏̄̅́ ̠̄̉̐̆̑̌́̋̓́̓̆̍̉ Ѐ ̄̉̐̏̐̆̑̔̈̉̉̕ȩ 

Ɇ ˗̜́̑̅̉̏̄̆̎̎̊ ̙̏̋Ȧ 

Ɇ ː̘̆̍̏̑̑́̄̉̆̒̋̉̊ ̙̏̋Ȧ 

Ɇ ˞̘̆̐̓̉̆̒̋̉̊ ̙̏̋ȟ ̎̏ ̐ ̑̉ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̋ ̃́̈̏̐̑̆̒̒̏̑́̍ ̉ ̒̎̉̇̆̎̉̉ ˞˕ȟ 
̉̌̉ ̎́ ̏̎̆̕ ̄̉̐̏̃̏̌̆̍̉̉ ɉ̜̎̆̋̏̍̐̆̎̒̉̑̏̃́̎̎̊ ̙̏̋ȦɊȣ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟ ͙ ͎͙͔ͨͦͨͪͺ͙ͯ͘ΎΧ 
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˗̏̄̅́ ̠̄̉̐̆̑̌́̋̓́̓̆̍̉ Ѐ ̄̉̐̏̐̆̑̔̈̉̉̕ȩ 

Ɇ ˗̜́̑̅̉̏̄̆̎̎̊ ̙̏̋Ȧ 

Ɇ ː̘̆̍̏̑̑́̄̉̆̒̋̉̊ ̙̏̋Ȧ 

Ɇ ˞̘̆̐̓̉̆̒̋̉̊ ̙̏̋ȟ ̎̏ ̐ ̑̉ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̋ ̃́̈̏̐̑̆̒̒̏̑́̍ ̉ ̒̎̉̇̆̎̉̉ ˞˕ȟ 
̉̌̉ ̎́ ̏̎̆̕ ̄̉̐̏̃̏̌̆̍̉̉ ɉ̜̎̆̋̏̍̐̆̎̒̉̑̏̃́̎̎̊ ̙̏̋ȦɊȣ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟ ͙ ͎͙͔ͨͦͨͪͺ͙ͯ͘ΎΧ 

˗̏̄̅́ ̠̄̉̐̆̑̌́̋̓́̓̆̍̉ Ё ̄̉̐̏̐̆̑̔̈̉̉̕ȩ 

ρȢ ˠ̜̒̋̏̑̆̎̎̊ ̞̜́̑̏̂̎̊ ̄̌̉̋̏̌̉̈ȡ 

Ɇ ˙̆̓́̂̏̌̉̈̍ ̔̄̌̆̃̏̅̏̃ ̖̐̑̆̃̏̒̏̅̉̓ ̝̜̏̋̉̒̌̉̓̆̌̎̆ ̃̏̈̍̏̇̎̏̒̓̉ ̖̍̉̓̏̏̎̅̑̉̊Ȣ 

Ɇ ˞̠̗̠̓̉̍̔̌̉ ̖̋́̓̆̏̌́̍̉̎́̍̉ ɉ́̅̑̆̎́̌̉̎ɊȢ 

Ɇ ˞̠̗̠̓̉̍̔̌̉ ̗̉̓̏̋̉̎́̍̉ ɉ̗̜̌̆̊̋̏̉̓ ̋̑̏̃̉ ̉̌̉ ̌̆̄̋̉̆ ̐̑̉ ˛˝ˑ˞ɊȢ 

ςȢ ˑ̗̠̉̒̔̎̋̉̕ ̜̐̉̑̔̃́̓̅̆̄̉̅̑̏̄̆̎́̈ ̐̑̉ ̒̆̐̒̉̒̆Ȣ 
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˗̏̄̅́ ̠̄̉̐̆̑̌́̋̓́̓̆̍̉ Ѐ ̄̉̐̏̐̆̑̔̈̉̉̕ȩ 

Ɇ ˗̜́̑̅̉̏̄̆̎̎̊ ̙̏̋Ȧ 

Ɇ ː̘̆̍̏̑̑́̄̉̆̒̋̉̊ ̙̏̋Ȧ 

Ɇ ˞̘̆̐̓̉̆̒̋̉̊ ̙̏̋ȟ ̎̏ ̐ ̑̉ ̑̆̈̉̒̓̆̎̓̎̏̒̓̉ ̋ ̃́̈̏̐̑̆̒̒̏̑́̍ ̉ ̒̎̉̇̆̎̉̉ ˞˕ȟ 
̉̌̉ ̎́ ̏̎̆̕ ̄̉̐̏̃̏̌̆̍̉̉ ɉ̜̎̆̋̏̍̐̆̎̒̉̑̏̃́̎̎̊ ̙̏̋ȦɊȣ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟ ͙ ͎͙͔ͨͦͨͪͺ͙ͯ͘ΎΧ 

˗̏̄̅́ ̠̄̉̐̆̑̌́̋̓́̓̆̍̉ Ё ̄̉̐̏̐̆̑̔̈̉̉̕ȩ 

ρȢ ˠ̜̒̋̏̑̆̎̎̊ ̞̜́̑̏̂̎̊ ̄̌̉̋̏̌̉̈ȡ 

Ɇ ˙̆̓́̂̏̌̉̈̍ ̔̄̌̆̃̏̅̏̃ ̖̐̑̆̃̏̒̏̅̉̓ ̝̜̏̋̉̒̌̉̓̆̌̎̆ ̃̏̈̍̏̇̎̏̒̓̉ ̖̍̉̓̏̏̎̅̑̉̊Ȣ 

Ɇ ˞̠̗̠̓̉̍̔̌̉ ̖̋́̓̆̏̌́̍̉̎́̍̉ ɉ́̅̑̆̎́̌̉̎ɊȢ 

Ɇ ˞̠̗̠̓̉̍̔̌̉ ̗̉̓̏̋̉̎́̍̉ ɉ̗̜̌̆̊̋̏̉̓ ̋̑̏̃̉ ̉̌̉ ̌̆̄̋̉̆ ̐̑̉ ˛˝ˑ˞ɊȢ 

ςȢ ˑ̗̠̉̒̔̎̋̉̕ ̜̐̉̑̔̃́̓̅̆̄̉̅̑̏̄̆̎́̈ ̐̑̉ ̒̆̐̒̉̒̆Ȣ 

˛̙̓̎̏̆̎̉̆ ̌ ́̋̓́̓ Ⱦ ̐̉̑̔̃́̓ ɉ̃ ̎̏̑̍̆ ρπ ȡ ρɊȢ 

Ɇ ˗̜́̑̅̉̏̄̆̎̎̊ ̙̏̋ τ ̏ ̙̓̎̏̆̎̉̆ L/P Ѐ τπ ȡ ρ ɉ̠̄̉̐̏̋̒̉ȦȦȦɊȢ 

Ɇ ˞̘̆̐̓̉̆̒̋̉̊ ̙̏̋ ɂ ̏ ̙̓̎̏̆̎̉̆ ,Ⱦ0 Ѐ ρτ ȡ ρ ɉ̎̆̓ ̄̉̐̏̋̒̉̉ȩȦɊȢ 



60 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟Υ ͙͔͔͙͔ͣͪͤ͘ ͤ͊ ͎͙͒ͦͦͫͨͭ͊͡Έͤͦͣ Ή͔ͭ͊ͨΚ 
Bakker J et al. Annals of Intensive Care 2013;3:12 

Ɇ ˑ̝̏̄̏̒̐̉̓́̌̎̏̆ ̉̈̍̆̑̆̎̉̆ ɉȺ̌́̋̓́̓̏̍̆̓̑ȻɊȣ 

Ɇ ˘́̋̓́̓ > 3,5 ̍ ̝̍̏̌Ⱦ̌ Ѐ ̝̝̌̆̓́̌̎̏̒̓ τρϷ ɉ̆̒̌̉ ̝̙̍̆̎̆ȟ ̓̏ ςφϷɊȢ 

Ɇ ˘́̋̓́̓ > 5 ̍ ̝̍̏̌Ⱦ̌ ̉ pH > 7,35 ̌ ̝̝̆̓́̌̎̏̒̓ 75% 

Ɇ ˜̝̑̄̏̒̐̉̓́̌̎̏̆ ̒̎̉̇̆̎̉̆ ̗̗̋̏̎̆̎̓̑́̉̉ ̘̙̔̌̔́̆̓ ̖̉̒̏̅Ȣ ˞̎̉̇̆̎̉̆ 
̗̗̋̏̎̆̎̓̑́̉̉ ̎́ φσϷ ̒̎̉̇́̆̓ ̑̉̒̋ ̒̍̆̑̓̉ ̎́ ψπϷȦ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˽ͦͫͭͦΎͤͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͊ͭ͊ͭ͊͟͡ 
Lenkin PI et al. J Cardiothorac Vasc Anesth 2016 Aug 20 [Epub ahead of print]. 



62 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟-͙͔͙͍ͦͪͤͭͪͦ͊ͤͤ͊Ύ ͔͙ͭͪ͊ͨΎΧ 
Tim C. Jansen et al. American Journal of Respiratory and Critical Care Medicine, Vol. 182, No. 6 (2010), pp. 752-761.  



63 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˴͙͔ͪͤͫ͡ ͊ͭ͊ͭ͊͟͡ ͙ ͼ͔͔͍͔ͤ͊ͨͪ͊ͤͤ͊͡͡Ύ ͔͙ͭͪ͊ͨΎ 
Jones AE et al. JAMA 2010;303:739-746; Jansen TC et al. Am J Respir Crit Care Med 2010;182:752-761: Marx G. et al. Eur J Anaesthesiol 
2016; 33:488ς521. 

Ɇ ˏ̜̠̒̏̋́ ̝̒̋̏̑̏̒̓ ̠̒̎̉̇̆̎̉ ɉ̋̌̉̑̆̎̒Ɋ ̌́̋̓́̓́ ̎ ́ ̑́̎̎̆̍ 

̞̓́̐̆ ̉̎̓̆̎̒̉̃̎̏̊  ̓̆̑́̐̉̉ ̒̆̐̒̉̒́ ɂ ̐ ̑̉̈̎́̋  ̗̎̏̑̍́̌̉̈́̉̉ 

̂́̌́̎̒́ ̅̏̒̓́̃̋̉ ̉ ̠̐̏̓̑̆̂̌̆̎̉ ̋̉̒̌̏̑̏̅́ ̉ ̙̠̑́̈̑̆̆̎̉ 

̓̋́̎̆̃̏̊ ̄̉̐̏̋̒̉̉Ȣ 

Ɇ ˠ̘̙̌̔̆̎̉̆ ̘̋̌̉̎̉̆̒̋̏̄̏ ̖̉̒̏̅́ ̔ ̗̐́̉̆̎̓̏̃ ̒ ̜̃̒̏̋̉̍ 

̋̌̉̑̆̎̒̏̍ ̌́̋̓́̓́ ɉЄρπϷɊ ̒ ̠̐̔̒̓ φ ̘́̒̏̃ ̜̠̐̑̆̂̃́̎̉ ̃ ˛˕˟Ȣ 

Ɇ ˑ̠̌ ̅̉́̄̎̏̒̓̉̋̉ ̗̅̆̉̉̓́̕ ˛ˣ˗ ̅ ̜̏̌̇̎ ̜̝̂̓ ̗̜̏̆̎̆̎ 

̜̌́̂̏̑́̓̏̑̎̆ ̐̏̋́̈́̓̆̌̉ ̌́̋̓́̓́ȟ ̗̝̆̎̓̑́̌̎̏̊ ̃̆̎̏̈̎̏̊ 

̗̒́̓̔̑́̉̉ȟ ̄̆̍́̓̏̋̑̉̓́ ̉ ̗̅̆̉̉̓́̕ ̏̒̎̏̃́̎̉̊ ɉ!ɊȢ 



64 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
˶͊ͭ͊ͭ͟Κ 

Ɇ ˘́̋̓́̓ ̎̆ ̅̏̌̇̆̎ 

̝̠̉̎̓̆̑̐̑̆̓̉̑̏̃́̓̒ ̉̈̏̌̉̑̏̃́̎̎̏Ȣ 

˗̠̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́Ȧ 

Ɇ ˬ̠̠̃̌̆̓̒ ̗̜̆̎̎̍ ̏̑̉̆̎̓̉̑̏̍ ̐̑̉ 

̜̃̂̏̑̆ ̍̆̓̏̅̏̃ ̉̎̓̆̎̒̉̃̎̏̊ 

̓̆̑́̐̉̉Ȣ 

Ɇ ˏ ̘̒̏̆̓́̎̉̉ ̒ ̜́̅̆̋̃́̓̎̍ 

́̌̄̏̑̉̓̍̏̍ ̓̆̑́̐̉̉ ̍̏̇̆̓ ̉ 

̘̙̝̔̌̔́̓ ̘̋̌̉̎̉̆̒̋̉̊ ̖̉̒̏̅Ȣ 

Ɇ ˕̟̘̒̋̌̉̃ ̘̐̑̏̉̆ ̘̜̐̑̉̉̎ 

̄̉̐̆̑̌́̋̓́̓̆̍̉̉ȟ ̠̔̒̓̑́̎̊̓̆ 

̟̄̉̐̏̐̆̑̔̈̉̕Ȧ 

ζΧ˶͊ͭ͊ͭ͟ Ύ͍͡Ύ͔ͭͫΎ ͔͔ͨ͊ͪ͊ͣͤͭͪͦͣ͡ τ 
͍ ͔͎ͤͦ ͔ͤ ͤͯ͗ͤͦ ͔ͫͭͪ͡ΎͭΈΗΦΦη 
                                    Ferguson 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ͎ ͍͔͊ͤͦ͡ ͔͔͙͔ͨͦͭͪ͋ͤ͡Σ ͊ ͔ͤ ͍͒ͦͫͭ͊͊͟Χ 



66 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ͎ ͍͔͊ͤͦ͡ ͔͔͙͔ͨͦͭͪ͋ͤ͡Σ ͊ ͔ͤ ͍͒ͦͫͭ͊͊͟Χ 



67 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ͍ ͙͒· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͼ͔͔͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡͡ ͔͙͙ͭͪ͊ͨΧ 



68 

͍̏ͦ͡Όͼ͙Ύ ̇Φ˹Φ́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ͍ ͙͒· ͙ ͔͔͙͍ͨͪͫͨͭ͟· ͼ͔͔͍͔͚ͤ͊ͨͪ͊ͤͤͦ͡͡ ͔͙͙ͭͪ͊ͨΧ 



69 



70 



71 

Ɇ ˗̠̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́ȡ ˞ˍˑȟ ˣˏˑ ̉  ScvO2 ɂ ̓ ̝̏̌̋̏ 

̃̍̆̒̓̆ȟ ̎̏ ̎̆ ̐̏ ̘̏̆̑̆̅̉ȟ ̉ ̎̆ ̐̏ ̝̏̓̅̆̌̎̏̒̓̉Ȧ 

Ɇ ˛̗̆̎̋́ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̋ ̉̎̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ȡ 

̓̆̒̓ ̒ ̛̐̏̅̆̍̏̍ ̎̏̄ (PLR)ȟ ̘̅̉̎́̍̉̆̒̋̉̆ ̜̐́̑́̍̆̓̑Ȣ 

Ɇ ˛̗̆̎̋́ ̏̓̆̋́ ̓̋́̎̆̊ ̃ ̐̏̈̅̎̆̊ ́̈̆̕ ɂ ̉ ̎̅̆̋̒ 

̃̎̆̒̏̒̔̅̉̒̓̏̊ ̜̃̏̅ ̖̌̆̄̋̉  ɂ ̂ ̏̌̆̆ ̑́̎̎̆̆ 

̐̑̆̅̒̋́̈́̎̉̆ ̠̓̇̆̒̓̉ Ⱥ̜́̈̕ ̏̓̌̉̃́Ȼ ̉ ̐̑̆̅̔̐̑̆̇̅̆̎̉̆ 

Ⱥ̗̜̉̑̋̔̓̑́̃̍ȻȢ 

Ɇ ˑ̠̏̒̓̏̃̆̑̎́ ̗̏̆̎̋́ ̐̑̆̅̎́̄̑̔̈̋̉ȡ ˪ ̖̏˗ːȟ ˠ˔˕ȟ 

̟̘̃̏̌̍̆̓̑̉̆̒̋̉̊ ̍̏̎̉̓̏̑̉̎̄ ɉ̝̜̄̌̏̂́̌̎̊ 

ɉ̝̜̓̏̓́̌̎̊Ɋ ̘̋̏̎̆̎̏-̘̅̉́̒̓̏̌̉̆̒̋̉̊ ̛̏̂̆̍ ̉ ̘̐̑̏ɊȢ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ζ͔ͦͣͨͫͤ͟͟͡·͚η ͨͦ͒ͻͦ͒ ͟ ͙͙͎ͣͦͤͭͦͪͤͯ ͙ͨͪ ͔͙͔ͫͨͫͫΧ 
Cecconi M, 2013 
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Ɇ ˗̠̏̍̐̌̆̋̒̎́ ̗̏̆̎̋́ȡ ˞ˍˑȟ ˣˏˑ ̉  ScvO2 ɂ ̓ ̝̏̌̋̏ 

̃̍̆̒̓̆ȟ ̎̏ ̎̆ ̐̏ ̘̏̆̑̆̅̉ȟ ̉ ̎̆ ̐̏ ̝̏̓̅̆̌̎̏̒̓̉Ȧ 

Ɇ ˛̗̆̎̋́ ̘̝̔̃̒̓̃̉̓̆̌̎̏̒̓̉ ̋ ̉̎̔̈̉̏̎̎̏̊̕ ̓̆̑́̐̉̉ȡ 

̓̆̒̓ ̒ ̛̐̏̅̆̍̏̍ ̎̏̄ (PLR)ȟ ̘̅̉̎́̍̉̆̒̋̉̆ ̜̐́̑́̍̆̓̑Ȣ 

Ɇ ˛̗̆̎̋́ ̏̓̆̋́ ̓̋́̎̆̊ ̃ ̐̏̈̅̎̆̊ ́̈̆̕ ɂ ̉ ̎̅̆̋̒ 

̃̎̆̒̏̒̔̅̉̒̓̏̊ ̜̃̏̅ ̖̌̆̄̋̉  ɂ ̂ ̏̌̆̆ ̑́̎̎̆̆ 

̐̑̆̅̒̋́̈́̎̉̆ ̠̓̇̆̒̓̉ Ⱥ̜́̈̕ ̏̓̌̉̃́Ȼ ̉ ̐̑̆̅̔̐̑̆̇̅̆̎̉̆ 

Ⱥ̗̜̉̑̋̔̓̑́̃̍ȻȢ 

Ɇ ˑ̠̏̒̓̏̃̆̑̎́ ̗̏̆̎̋́ ̐̑̆̅̎́̄̑̔̈̋̉ȡ ˪ ̖̏˗ːȟ ˠ˔˕ȟ 

̟̘̃̏̌̍̆̓̑̉̆̒̋̉̊ ̍̏̎̉̓̏̑̉̎̄ ɉ̝̜̄̌̏̂́̌̎̊ 

ɉ̝̜̓̏̓́̌̎̊Ɋ ̘̋̏̎̆̎̏-̘̅̉́̒̓̏̌̉̆̒̋̉̊ ̛̏̂̆̍ ̉ ̘̐̑̏ɊȢ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ζ͔ͦͣͨͫͤ͟͟͡·͚η ͨͦ͒ͻͦ͒ ͟ ͙͙͎ͣͦͤͭͦͪͤͯ ͙ͨͪ ͔͙͔ͫͨͫͫΧ 
Cecconi M, 2013 
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Ɇ ˙̏̎̉̓̏̑̉̎̄ ̎́ ̑́̎̎̆̊ ̒̓́̅̉̉ ̒̆̐̒̉̒́ ɉ́̈́̕ Ⱥ̐̑̉̌̉̃́Ȼ ɂ ̐ ̜̆̑̃̆ 

2ɀφ ̘́̒̏̃Ɋȟ ̐̏-̐̑̆̇̎̆̍̔ȟ ̏̐̑̆̅̆̌̆̎ Surviving Sepsis Guidelines 2012. 

Ɇ ˚̖̜̆̏̂̏̅̉̍̊ ̛̏̂̆̍ ̍̏̎̉̓̏̑̉̎̄́ ̎́ ̖̐̏̈̅̎̉ ̠̖̒̓́̅̉ ̒̆̐̒̉̒́ 

ɉȺ́̈́̕ ̐̑̉̌̉̃́Ȼ ̉̌̉ Ⱥ̐̏̓̏̐́ȻɊ ̎ ̆̉̈̃̆̒̓̆̎ȟ ̉  ̓̑̆̂̔̆̓ 

̝̙̅́̌̎̆̊̆̄̏ ́̋̓̉̃̎̏̄̏ ̘̠̉̈̔̆̎̉Ȣ 

Ɇ ˜̜̆̑̒̐̆̋̓̉̃̎ ̜̐̑̏̓̏̋̏̌ Ⱥ̒̅̆̑̇́̎̎̏̊Ȼ ̘̝̎́́̌̎̏̊ 

̗̗̑̆̒̔̒̉̓́̉̉ ̉ Ⱥ̐̏̈̅̎̆̊ ̗̆̌̆̎́̐̑́̃̌̆̎̎̏̊ ̗̅̆̄̉̅̑́̓́̉̉ȻȢ 

Ɇ ˣ̆̌̆̒̏̏̂̑́̈̎̏ ̝̉̒̐̏̌̈̏̃́̎̉̆ ̍̆̓̏̅̏̃ ̍̏̎̉̓̏̑̉̎̄́ 

̗̠̗̍̉̋̑̏̉̑̋̔̌̉̉ ̉ Ⱥ̘̍̆̓́̂̏̌̉̆̒̋̏̄̏ ̒̌̆̅́Ȼ ɂ ̍ ̜́̑̋̆̑ 

̒̉̒̓̆̍̎̏̄̏ ̠̐̏̓̑̆̂̌̆̎̉ ̋̉̒̌̏̑̏̅́ ɂ ̌ ́̋̓́̓ȟ DÁ״ÖO2, StO2 ̉  ̘̐̑̏ȢɊȢ 

͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ;ͭͦ ͍ ͫͯͻͦͣ ͔ͦͫͭ͊ͭ͟Κ 
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͍̏ͦ͡Όͼ͙Ύ ̇˹́ ͙ͨͪ ͔͙ͫͨͭ;͔ͫͦͣ͟ ΄͔ͦ͟ 
ˤ·͍ͦ͒·Υ ͍͙͙ͫ͊͒ͤ͟ ͙͙͊ͨͦ͊ͨͫͫ͊͟͡ ͙ ̇˹́ 

˻˽ ˽˥͙͔͎͙ͨͪ͒ͪ͊ͭ͊ͼ͙Ύ ˻˾˨˿ ˥͙͔ͨͦͨͪͺ͙ͯ͘Ύ 
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˞̐́̒̉̂̏ ̈́ ̃̎̉̍́̎̉̆Ȧ 
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