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Massive Transfusion
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Table 1. Definitions of massive hemorrhage

1) Blood loss =150 ml/min

2) Blood loss =1.5 ml/min/kg over 20 minutes

3) Blood loss =50% blood volume within 3 houts

4) Loss of entite blood volume in a 24 hours

5) Rapid blood loss leading to circulatory failure, despite the
blood products, volume replacement, and all intervention

to stop bleeding
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Table 2. Definitions of massive transfusions
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1) Massive transfusion
- Replacemet of one blood volume within 24 hours
- Transfusion of pRBCs =10 units in several hours
- Transfusion of pRBCs =20 units in 24 hours

2) Dynamic massive transfusion
- Transfusion of pRBCs =4 units in 1 hour with

predictable transfusion

- Replacement of blood volume =50% of total blood

volume within 3 hours
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Fig. 1. Pathophysiologic mechanisms of coagulopathy in massive
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bleeding. PA: plasminogen activators, APC: activated protein C.
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Table 3. Complications of massive transfusion

Table 4. Summaty of massive transfusion protocol

@ Hypothermia

@ Coagulopathy: bleeding, dilutional, citrate toxicity

@ Thrombocytopenia: bleeding and dilutional

@ Citrate toxicity: hypocalcemia, coagulopathy, myocardial
depression

®© Hyperkalemia: hemolysis or tissue damage

® Compartment syndrome: volume resuscitation or
crush/blast injury

@ Teukopenia: dilutional and bleeding

Metabolic acidosis: production of lactate and decreased
removal of citrate

©® Transfusion related acute lung injury (TRALI)

1. Criteria of massive transfusion protocol (MTP)
1) Patients expected to require massive transfusion
2) Patients requiring >4 units of pRBCs in 1 hours or
=10 units in 24 hours
3) In trauma patients
(1) Low SBP (<90 mmHg)
(2) Tachycardia (=120 beats/min)
(3) pH=7.24
2. How to resuscitate
1) Minimize crystalloid resuscitation to prevent dilutional
coagulopathy
2) Package of MTP : pRBC : FFP : platelet=1 : 1 : 1

Damage control resuscitation |

Permissive Hemostatic Damage
hypotension resuscitation control surgery
* Warming

- Correction of hypothermia
* Hemorrhage control
- Correction of coagulopathy

- Use of FFP, platelet

- Use of cryoprecipitate

- Tranexamic acid

- Calcium replacement

Fig. 2. Damage control resuscitation.
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