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ȷɑəɌɇɆ ɐɖɔɈɎ ȷȾȦ Ɏ ɕɖɎɒɋɓɋɓɎɋ 
ɕɋɖɋɓɔɗɝɎɐɔɈ O2 ɓɆ ɔɗɓɔɈɋ 

ɉɋɒɔɉɑɔɇɎɓɆ

ȰɔɑɎɓ ȲɆɐɐɋɓɍɎMB ChB, FRCA, FCCM

ȰɑɎɓɎɝɋɗɐɎɏ ɕɖɔɚɋɗɗɔɖ ɆɓɋɗɘɋɍɎɔɑɔɉɎɎ

ȦɊɠɤɓɐɘ-ɕɖɔɚɋɗɗɔɖ ɚɎɍɎɔɑɔɉɎɎ

ȾɐɔɑɆ ɒɋɊɎɜɎɓɡ ȹɓɎɈɋɖɗɎɘɋɘɆ ȲɣɖɎɑɋɓɊɆ
ȳɆɜɎɔɓɆɑɢɓɡɏ ɜɋɓɘɖ ɎɍəɝɋɓɎɥ ɘɖɆɈɒɡ

ȴɖɉɆɓɎɍɆɜɎɔɓɓɔ-ɎɗɗɑɋɊɔɈɆɘɋɑɢɗɐɎɏ ɜɋɓɘɖ 
ɗɐɔɖɔɏ ɒɋɊɎɜɎɓɗɐɔɏ ɕɔɒɔɟɎ

ȵɔɝɘɆ: cmack003@umaryland.edu

ȸɋɑ.:  +1 410 -328-8673

mailto:cmack003@umaryland.edu


ȼɋɑɎ

ÂȪɆɘɢ ɔɇɍɔɖ ɗɑəɌɇɡ ɐɖɔɈɎ ȷȾȦ

ÂȴɇɗəɊɎɘɢ ɐɑɎɓɎɝɋɗɐɔɋ ɕɖɎɒɋɓɋɓɎɋ 
ȩɋɒɔɕɤɖɆ

ÂȷɔɗɘɖɆɊɆɘɋɑɢɓɔɋ ɕɖɎɒɋɓɋɓɎɋ ȩɋɒɔɕɤɖɆ

Âȶɋɍɤɒɋ Ɏ ɖɋɐɔɒɋɓɊɆɜɎɎ ɕɔ 
ɐɑɎɓɎɝɋɗɐɔɒə ɕɖɎɒɋɓɋɓɎɤ ȩɋɒɔɕɤɖɆ
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ȪɔɓɆɜɎɎ ɐɖɔɈɎ Ɉ ȷȾȦ

Â ȰɖɆɗɓɡɏ ɐɖɋɗɘhttp://www.redcross.org/ ɗɓɆɇɌɆɋɘ ɐɖɔɈɢɤ ɇɔɑɋɋ
3,000 ɉɔɗɕɎɘɆɑɋɏ(45% ɕɔɗɘɆɈɔɐ) Ɏ ɔɐɆɍɡɈɆɋɘ ɕɔɒɔɟɢ ɕɖɎ 
ɐɆɘɆɗɘɖɔɚɆɛ ɐɆɐ ɓɋɉɔɗəɊɆɖɗɘɈɋɓɓɆɥ ɔɖɉɆɓɎɍɆɜɎɥ

Â Ȩ ɖɋɉɎɔɓɆɑɢɓɡɛ ɜɋɓɘɖɆɛ ɐɖɔɈɎ Ɉɡɕɔɑɓɥɋɘɗɥ50% ɊɔɓɆɜɎɏ
(American Blood Centers http://www.americasblood.org ) 77 
ɜɋɓɘɖɔɈɈ45 ɗɘɆɘɆɛ ȷȾȦ Ɏ ȰɆɓɆɊɡ, 600 ɊɔɓɔɖɗɐɎɛ ɜɋɓɘɖɔɈ 
ɔɇɗɑəɌɎɈɆɤɘ180 ɒɎɑɑɎɔɓɔɈ ɌɎɘɋɑɋɏ Ɏ 4,200 ɉɔɗɕɎɘɆɑɋɏ

Â ȦɖɒɎɥɎ ȩɔɗɕɎɘɆɑɎɔɇɋɗɕɋɝɎɈɆɤɘ5% ɗɓɆɇɌɋɓɎɥ ɐɖɔɈɢɤ

Â ȦɒɋɖɎɐɆɓɗɐɆɥ ɆɗɗɔɜɎɆɜɎɥ ɇɆɓɐɔɈ ɐɖɔɈɎ(AABB) 
http://www.aabb.org/content ȲɎɗɗɎɥ AABB : ȵɖɔɊɈɎɉɆɘɢ 
ɕɖɆɐɘɎɐə Ɏ ɗɘɆɓɊɆɖɘɡ ɘɖɆɓɗɚəɍɎɔɓɓɔɏ ɒɋɊɎɜɎɓɡ, ɐɑɋɘɔɝɓɔɏ Ɏ 
ɖɔɊɗɘɈɋɓɓɡɛ ɇɎɔɑɔɉɎɝɋɗɐɎɛ ɘɋɖɆɕɎɏ
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ȵɔɗɘɆɈɐɎ Ɇɑɑɔɉɋɓɓɔɏ ɐɖɔɈɎ Ɉ ȷȾȦ

Â ȷɋɏɝɆɗ50 ɈɔɕɖɔɗɔɈ Ɋɔɓɔɖə(ɔɐɔɑɔ
20 ɈɔɕɖɔɗɔɈ Ɉ1970). 

Â ȷɔɐɖɆɟɋɓɎɋ ɕəɑɆ ɕɖɎɉɔɊɓɡɛ 
ɊɔɓɔɖɔɈ ɗ 12.4 ɒɑɓɊɔ 2.6 ɒɑɓ. 

Â ȭɆɘɖɆɘɡ ɜɋɓɘɖɆ ɐɖɔɈɎ ɓɆ 
ɘɋɗɘɎɖɔɈɆɓɎɋ: $50 - $60 Ɏɍ $195 
ɍɆɘɖɆɘ ɓɆ Ɋɔɍə ɣɖɎɘɖɔɜɎɘɔɈ.

Â 16 ɒɑɓɊɔɍ ɐɖɔɈɎ ɗɊɆɤɘ Ɉ ɉɔɊ Ɉ ȷȾȦ

Â ȴɘɒɋɓɆ ɕɖɎɒɋɓɋɓɎɥ ɣɖɎɘɖɔɕɔɣɘɎɓɆ
ɕɖɎ ɖɆɐɋ ɒɔɌɋɘ ҧɕɔɘɖɋɇɓɔɗɘɢ Ɉ 

ɐɖɔɈɎ > ɕɔɗɘɆɈɔɐ ɐɖɔɈɎ

Â ȭɆɉɔɘɔɈɐɆ ɐɖɔɈɎ ɇɔɑɞɋɆɑɑɔɉɋɓɓɡɛ
ɘɖɆɓɗɚəɍɎɏ < 630000 units =< 5.4 % 

Â ȳɔɈɡɋ əɉɖɔɍɡ ɕɔɗɘɆɈɐɆɒ ɐɖɔɈɎ: 
ȰɗɋɓɔɘɖɔɕɓɡɏɖɋɘɖɔɈɎɖəɗɑɋɏɐɋɒɎɎ 
ɒɡɞɋɏ, XMRV
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ȴɞɎɇɐɎ ɕɋɖɋɑɎɈɆɓɎɥ

Â ȵɋɖɋɕəɘɡɈɆɓɎɋɖɆɗɝɋɘɓɔ

Â 1:14,000 Ɋɔɍ ɣɖɎɘɖɔɜɎɘɔɈ Ɉ ȷȾȦ 1

Â 1:28,000 Ɋɔɍ ɣɖɎɘɖɔɜɎɘɔɈ Ɉ ȧɖɎɘɆɓɎɎ 2

Â ~ 10% ïɔɞɎɇɐɎ ɒɆɖɐɎɖɔɈɐɎ 1:1,000 ɔɇɖɆɍɜɔɈ

Â ~ 25% ïɔɞɎɇɐɎ ɑɆɇɔɖɆɘɔɖɎɎ

Â ȴɗɘɆɑɢɓɔɋ ïɑɋɝɋɇɓɔɋ ɔɘɊɋɑɋɓɎɋ

Â ȱɋɘɆɑɢɓɔɗɘɢ ɕɖɋɈɡɞɆɋɘ ɕɋɖɋɊɆɝə ȨȮȽ Ɉ 4-8 
ɖɆɍ

1. Williamson LM, et al. BMJ. 1999;319:16-19.

2. Sazama K. Transfusion. 1990;30:583-590.
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ʀʟ 5632 ʧʘʮʠʝʥʪʦʚ ʮʝʥʪʨʘ ʪʨʘʚʤʳ ʚ 2000, 480 (8.3%) ʧʦʣʫʯʠʣʠ 5203 ʜʦʟʳ 

ʵʨʠʪʨʦʮʠʪʦʚ. 3772 ʜʦʟ (72% ʦʪ ʚʩʝʭ) ʧʝʨʝʣʠʪʳ 144 ʧʘʮʠʝʥʪʘʤ, ʧʦʣʫʯʠʚʰʠʤ ʙʦʣʝʝ 

10 ʜʦʟ. ʋ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʩʨʝʜʥʠʡ ISS - 32 (ʚʳʞʠʣʠ, ISS=30; ʫʤʝʨʣʠ, ISS=35), ʘ 

ʣʝʪʘʣʴʥʦʩʪʴ - 38%. 

ʉʨʝʜʠ ʦʩʪʘʣʴʥʳʭ 336 ʧʘʮʠʝʥʪʦʚ ʤʦʜʘ ï2 ʜʦʟʳ ʵʨʠʪʨʦʮʠʪʦʚ
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ȽɆɗɘɔɘɆ ɐɔɑɎɝɋɗɘɈɆ Ɋɔɍ, ɕɋɖɋɑɎɘɡɛ Ɉ 
ɜɋɓɘɖɋ ɘɖɆɈɒɡ ȹɓɎɈɋɖɗɎɘɋɘɆ ȲɣɖɎɑɋɓɊɆ
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ȮɗɕɔɑɢɍɔɈɆɓɎɋ ɓɋɗɔɈɒɋɟɋɓɓɡɛ
ɣɖɎɘɖɔɜɎɘɔɈ ɕɖɎ ɘɖɆɈɒɆɘɎɝɋɗɐɔɒ ɞɔɐɋ

Â 480/5,263 (8.3%) ɕɔɑəɝɎɑɎ 5,203 Ɋɔɍ ɣɖɎɘɖɔɜɎɘɔɈ
Â 581 ɓɋɗɔɈɒɋɟɋɓɓɡɛɊɔɍ ɉɖəɕɕɡ O - 161 ɕɆɜɎɋɓɘə (3.6 
Ɋɔɍ ɓɆ ɕɆɜɎɋɓɘɆ ḙ11 Ɋɔɍ ȩɋɒɔɕɤɖɆ)

Â ISS ɣɘɎɛ ɕɆɜɎɋɓɘɔɈ = 33.8    38% ɑɋɘɆɑɢɓɔɗɘɢ
Â Ȩ ɕɔɗɑɋɊəɤɟɋɒ 16.9 Ɋɔɍ Ƀ.,14 Ɋɔɍ ȷȭȵ, 10 Ɋɔɍ ȸɖɔɒɇ.

Â ȶɎɗɐ:  ȶɋɍəɗ ɗɋɓɗɎɇɎɑɎɍɆɜɎɥ  Ɏɕɖɔɇɑɋɒɡ 
ɗɔɈɒɋɟɋɓɎɥ ïə ɔɊɓɔɉɔ ɈɡɌɎɈɞɋɉɔ ɖɆɍɈɎɑɎɗɢ 
ɆɓɘɎɘɋɑɆ (ɈɈɔɊɎɑɎRhogam)

Â ȵɔɑɢɍɆ: ɓɋɗɔɈɒɋɟɋɓɓɡɋɊɔɍɡ ɒɔɉəɘ ɇɡɘɢ ɕɔɑəɝɋɓɡ 
ɓɆ 30-45 ɒɎɓəɘ ɖɆɓɋɋ, ɝɋɒ ɌɊɆɘɢ 
ɘɎɕɎɖɔɈɆɓɎɥ/ɗɔɈɒɋɟɋɓɎɥ Ɋɑɥ ɕɆɜɎɋɓɘɔɈ ɗ 
ɐɖɔɈɔɘɋɝɋɓɎɋɒ

Dutton RP et al J Trauma 2005; 59: 1445-9, Como et al Transfusion  2004; 44:809-813
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ȷɖɆɈɓɋɓɎɋ HBOCôs Ɉ ɐɑɎɓɎɝɋɗɐɎɛ 
ɎɗɗɑɋɊɔɈɆɓɎɥɛ ɗ ɣɖɎɘɖɔɜɎɘɆɒɎ

Mackenzie CF, Shander A. SAJAA 2008; 14(1):39-43.
14



ȵɖɋɈɔɗɛɔɊɗɘɈɔ ȩɋɒɔɕɤɖɆ

Âȳɋ ɓɆɊɔ ɘɎɕɎɖɔɈɆɘɢɎ ɗɔɈɒɋɟɆɘɢ

ÂȵɋɖɋɓɔɗɎɘɢ O2 Ȯ ɑɋɝɎɘ ɉɎɕɔɈɔɑɋɒɎɤ

ÂȲɔɌɋɘ ɛɖɆɓɎɘɢɗɥ ɕɖɎ <30 C Ɋɔ 3 ɑɋɘ

ÂȧɋɗɐɑɋɘɔɝɓɆɥɌɎɊɐɔɗɘɢ əɑəɝɞɆɋɘ 
ɖɋɔɑɔɉɎɤ

ÂȫɗɑɎ ɇɡı Ɏɍ 250,000 ɕɆɜɎɋɓɘɔɈ ɗ 
ɘɖɆɈɒɆɒɎ ɕɔɑəɝɆɑɎ ȩɋɒɔɕɤɖ, Ɇ ɓɋ 
ɐɖɔɈɢ ïɣɐɔɓɔɒɎɥ 100,000 Ɋɔɍ/ɉɔɊɎ 
ŹɈɔɍɊɋɏɗɘɈɎɋ ɐɖɔɈɎ ɓɆ 20-25%
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ʈʘʩʭʦʞʜʝʥʠʝ

ʢʨʝʩʪʮʦʚʦ-

ʧʦʜʚʟʜʦʰʥʳʭ 

ʩʫʩʪʘʚʦʚ

ʇʝʨʝʣʦʤʳ

ʢʨʳʣʘ

ʧʦʜʚʟʜʦʰʥʦʡ 

ʢʦʩʪʠ

ʇʝʨʝʣʦʤ 

ʣʝʚʦʡ 

ʚʝʨʪʣʫʞʥʦʡ 

ʚʧʘʜʠʥʳ

ʈʘʩʭʦʞʜʝʥʠʝ 

ʣʦʥʥʦʛʦ 

ʩʦʯʣʝʥʝʥʠʷ
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11

23 ɉɔɊɆ, ɘɖɆɈɒɆ.ȼɋɓɘɖ ɘɖɆɈɒɆɘɎɝɋɗɐɔɉɔ ɞɔɐɆ, ȧɆɑɘɎɒɔɖ
Â Mackenzie CF et al J Clin Anesth20; 539-541, 2008

Hemoglobin and Hematocrit on Admission Until Discharge           23 yo 

Trauma Victim Receiving HBOC-201 180G (6 units)
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yo Trauma Victim Receiving HBOC-201 180G (6 units)
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25 ɑɋɘ, ɗɈɎɊɋɘɋɑɢ ȮɋɉɔɈɡ, ɔɗɘɖɆɥ ɎɊɎɔɕɆɘɎɝɋɗɐɆɥ
ɉɋɒɔɑɎɘɎɝɋɗɐɆɥ ɆɓɋɒɎɥ- 53 Ɋɔɍɡ ȩɋɒɔɕɤɖɆɍɆ 19 Ɋɓɋɏ

˽͊ͼ͙͔ͤͭ ͨͦͯ͡;͙͡13.25 ͡ ˥͔ͣͦͨΌͪ͊(1.73 ͟ H͎b)
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ȪɎɚɚəɍɓɆɥ ɊɋɕɖɋɗɗɎɥ ST + ɣɕɎɍɔɊ ɌɋɑəɊɔɝɐɔɈɔɏ ɘɆɛɎɐɆɖɊɎɎ Ɋɔ ɓɆɍɓɆɝɋɓɎɥ 
ȩɋɒɔɕɤɖɆɕɆɜɎɋɓɘə ɗ ɔɇɟɎɒ Hb = 2.9 ɉ/ɑ. ȶɆɍɖɋɞɋɓ ɒɋɊɑɋɓɓɔɏ ɎɓɚəɍɎɋɏ5 Ɋɔɍ 
ȩɋɒɔɕɤɖɆïɊɔ ɔɇɟɋɉɔ ɉɋɒɔɉɑɔɇɎɓɆ = 6.2 ɉ/Ɋɑ

Fitzgerald MF et al. MJA 2011;194:471-3
19

ȦɈɗɘɖɆɑɎɏɗɐɎɏ ɕɆɜɎɋɓɘ ɗ ɘɖɆɈɒɔɏ



ȸɖɔɕɔɓɎɓI ɇɡɑ 0.33 ɒɐɉ/ɑ(n <0.10 ɒɐɉ/ɑ ɕɖɎɍɓɆɐ ɎɞɋɒɎɎ ɒɎɔɐɆɖɊɆ, Ɋɔ ɒɋɊɑɋɓɓɔɏ 
ɎɓɚəɍɎɎ5 Ɋɔɍ ȩɋɒɔɕɤɖɆ(Ɋɋɓɢ4-5), ɕɔɗɑɋ ɐɔɘɔɖɔɏ ɘɖɔɕɔɓɎɓɓɔɖɒɆɑɎɍɔɈɆɑɗɥ.

20
Fitzgerald MF et al. MJA 2011;194:471-3

ȦɈɗɘɖɆɑɎɏɗɐɎɏ ɕɆɜɎɋɓɘ ɗ ɘɖɆɈɒɔɏ (2)



ȷɔɗɘɖɆɊɆɘɋɑɢɓɔɋ ɕɖɎɒɋɓɋɓɎɋ 
ȩɋɒɔɕɤɖɆ

Â ȰɆɐɎɋ ɕɔɐɆɍɆɘɋɑɎ ɗɈɥɍɆɓɡ ɗ ɈɡɌɎɈɆɓɎɋɒ Ɉ 
ɒəɑɢɘɎɜɋɓɘɖɔɈɔɒ, ɓɋɗɑɋɕɔɒɓɆɇɑɤɊɋɓɎɎ 54 
ɕɆɜɎɋɓɘɔɈ ɗ ɘɥɌɋɑɔɏ ɆɓɋɒɎɋɏ, ɕɔɑəɝɎɈɞɎɛ ȩɋɒɔɕɤɖ
Ɉ ɖɆɒɐɆɛ ȷɔɗɘɖɆɊɆɘɋɑɢɓɔɉɔ ȵɖɎɒɋɓɋɓɎɥ?  

Â ȨɒɋɞɆɘɋɑɢɗɘɈɆ: Ȫɔɗɘəɕɓɔɋ ɗɘɆɓɊɆɖɘɓɔɋ ɑɋɝɋɓɎɋ + 
ȩɋɒɔɕɤɖ

Â ȴɗɓɔɈɓɔɏ Ɏɍɒɋɖɥɋɒɡɏ ɕɔɐɆɍɆɘɋɑɢ:  ȱɋɘɆɑɢɓɔɗɘɢ; 
ɐɔɖɖɋɑɥɜɎɎ ɒɋɌɊə ɛɆɖɆɐɘɋɖɎɗɘɎɐɆɒɎ ɕɆɜɎɋɓɘɆ Ɏ 
ɈɡɌɎɈɆɓɎɋɒ Ɋɑɥ ɈɡɕɎɗɐɎ.

Mackenzie CF, Moon- Massat P, Shander A. AnesthAnalg 2010;110:685-9.
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ȵɖɔɉɓɔɍ ɑɋɘɆɑɢɓɔɗɘɎ ɕɔHb Ɋɔ ɓɆɍɓɆɝɋɓɎɥ ȩɋɒɔɕɤɖɆ
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ȷɔɗɘɖɆɊɆɘɋɑɢɓɔɋ ɕɖɎɒɋɓɋɓɎɋ (2.)



ȶɋɍəɑɢɘɆɘɡ ɗɔɗɘɖɆɊɆɘɋɑɢɓɔɉɔ 
ɕɖɎɒɋɓɋɓɎɥ

Â 23 (42%) ɕɆɜɎɋɓɘɔɈ ɈɡɌɎɑɎ Ɏ ɈɡɕɎɗɆɓɡ. ȵɖɎɝɎɓɡ 
ɆɓɋɒɎɎ: ɔɕɋɖɆɜɎɔɓɓɆɥ ɐɖɔɈɔɕɔɘɋɖɥ(45%), 
ɔɓɐɔɑɔɉɎɥ (18%), ɔɗɘɖɡɏ ɉɋɒɔɑɎɍ (13%). 

Â ȪɑɎɘɋɑɢɓɔɗɘɢ ɆɓɋɒɎɎ (Ò8.0 ɉ/Ɋɑ) Ɋɔ ɎɓɚəɍɎɎ
ȩɋɒɔɕɤɖɆɇɡɑɆ ɒɋɓɢɞɋ ə ɈɡɌɎɈɞɎɛ (3.2 vs. 4.4 
Ɋɓɋɏ).

Â ȹ ɈɡɌɎɈɞɎɛ Ɉɡɞɋ ɉɋɒɔɉɑɔɇɎɓ (4.5 vs. 3.8 ɉ/Ɋɑ, p = 
0.120) Ɋɔ ɎɓɚəɍɎɎȩɋɒɔɕɤɖɆ.  

Â ȵɖɔɊɔɑɌɎɘɋɑɢɓɔɗɘɢ ɊɋɚɎɜɎɘɆ Hb ɇɔɑɢɞɋ ə əɒɋɖɞɎɛ.

Mackenzie CF, Moon- Massat P, Shander A. Anesth Analg 2010;110:685-9.
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