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血品保存與使用

ABO 
compatible

ABO 
alternative

ABO 
compatible

輸血安全要求

FFP: one year

Cryoprecipitate: 5 
years

5 Days35 DaysShelf Life

-18 ℃℃℃℃20-24 ℃℃℃℃

震盪保存震盪保存震盪保存震盪保存

1-6℃℃℃℃存放條件

Plasma 
(FFP & Cryoprecipitate)

PlateletRBC 
(PRBC & Whole Blood)
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Introduction 

• Definition of anemia : 

decrease in the oxygen carrying capacity of 

blood; or as a decrease in the total red cell 
volume. 
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• One of the important discoveries, I believe…is 
the realization that anemia is well tolerated…
providing blood volume is maintained.--Daniel J. 

Ullyot, M.D. (1992)

Blood Blood 

SavesSaves

LivesLives

BloodBlood

VolumeVolume

SaveSave

LiveLive
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Blood transfusion Blood transfusion 

in trauma carein trauma care

• 事故傷害是全國排名前5名的死亡原因, 而交通事
故死亡是其中的最主要原因.

• The most frequent causes of death of patients 
are profound neurologic injury and uncontrolled uncontrolled 

hemorrhage.hemorrhage.

• identification of sites of injury does not always 
allow immediate control of hemorrhage.



6

““Lethal TriadLethal Triad””

Damage controlDamage control

The Coagulopathy of Trauma

•• Critical dilutionCritical dilution for coagulation factors :after the 
loss of 1.2 blood volumes and for platelets at 2 
blood volumes. 

•• AcidosisAcidosis: reduce the activity of the Xa-Va
prothrombinase complex by 50% at pH 7.2, 70% 
at pH 7, and 90% at pH 6.8

•• HypothermiaHypothermia :by preventing the activation of 
platelets by traction on the glycoprotein Ib, IX, V 
complex by von Willebrand factor(VWF). Shear-
dependent platelet activation↓ 50% function at 
30ºC.

•• DICDIC: head, bones, and gravid uterus
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Amplification phase

Prothrombin

Hoffman M et al. Thromb Haemost 2001;85:958-65

Platelet
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Transfusion guidelines

• In 1994, the College of American Pathologists 
(CAP) : keep the INR < 1.5 and of platelets INR < 1.5 and of platelets ≥≥50 50 
×××××××× 101099/L/L in actively bleeding patients.1

• In 1996, the ASA recommended : keep the INR 
< 1.5 and platelets to maintain counts ≥50 ×
109/L in hemodynamically normal but actively 
bleeding patients; platelet platelet ≥≥ 100 100 ×××××××× 101099/L may be /L may be 
useful in multiply or massively injured useful in multiply or massively injured 
patients.patients.22

• In 2007,the European Task Force for Advanced 
Bleeding Care in Trauma (ABC-T).3

1.JAMA. 1994;271:777-781

2.Approved by the House of Delegates on
October 22, 1995 and last amended on October 25, 2005).
3.Critical Care. 2007;11:1-22

Limiting the Effects of 
Coagulopathy

• Increased FFP:PRBC and PLT:PRBC ratios 
during a period of massive transfusion improved 
survival after major trauma.1

• Higher FFP: PRBC ratio is an independent 
predictor of survival in massively transfused 
patients.2

J. Trauma. 2008 ;65:527-524

J. Trauma 2009; 66:693-697
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Limiting the Effects of 
Coagulopathy

• 1:1:1 resuscitation ratios with RBCs, prethawed
universal donor AB plasma and apheresis
platelets.1,2

• 1:2 ratio of RBCs to plasma had a similar 
outcome as those treated with a 1:1 ratio.

• Fresh whole blood.3 

• Fresh plasma.4

• Recombinant activated factor VII (rVIIa)1,5

• Cryprecipitate , prothrombin complex..

1.J Trauma. 2007;62:307-310.  2.Transfusion. 2007;47:593-598.

3.J Trauma.2006;61:181-184.   4.J Trauma. 2006;60:S91-S96.
5.J Trauma.2004;57:709-719.   6. J Trauma 2005;59(1):8-18

Primary haemostasis
Platelet plug formation

Israel Defense Forces
NovoSeven Treatment Guideline

Massive bleeding:Massive bleeding:
1. Loss of entire blood volume in 24h (10U PRBC in 

70kg)
2. Loss of 50% blood in 3h
3. Blood loss rate 150mL/min
4. Blood loss rate 1.5mL/kg for over 20 min

Failure to arrest hemorrhage despite:Failure to arrest hemorrhage despite:
• FFP: 10-15mL/kg (4-6U for 70kg)
• Cryo: 1-2U/10kg (10-15U for 70kg)
• Platelets: 1-2U/10kg (10-15U for 70kg) 
• Correction of acidosis: pH≧≧≧≧7.2
• Warming of hypothermic patients (recommended, not 

mandatory for rFVIIa)

Trauma

J. Thromb Haemost 2005; 3: 640-8
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Primary haemostasis
Platelet plug formation

Israel Defense Forces
NovoSeven Treatment Guideline

PreconditionsPreconditions

• 1. Fibrinogen ≥ 50 mg/dL (100 mg/dL preferred)

• 2. Platelet ≥ 50000*109/L (100000 *109/L preferred)

• 3. pH ≥ 7.2

TreatmentTreatment
• Initial 100~140 (120) μμμμg/kg IV bolus, 15 to 20 min. Repeat 

100 μμμμg/kg IV

• Total dose > 200 μμμμg/kg, check and correct preconditions.

• If correction not feasible, give FFP 10-15mL/kg or 4-6 
U/70kg

• Cryo 1-2 U/10kg or 10-15 U/70kg

• Platelet 1-2 U/10kg or 10-15 U/70kg

• Correct pH and calcium

• Third dose 100 μμμμg/kg IV

Trauma

J. Thromb Haemost 2005; 3: 640-8

Transfusion in ICU
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introduction

• About 60% pt on admission to the ICU  have 
anemia

• Clinical definition of anemia is influenced by the 
plasma volume on Hct and Hb.

– Hemodynamic unstable 

– Hypoalbuminemia

– Intravenous fluid and diuretics

� the Hct and Hb are unreliable markers of 
anemia in critically ill pts.

Common Causes of Anemia in the ICU

(1)(1) systemic inflammationsystemic inflammation

(2) repeated phlebotomy for laboratory studies(2) repeated phlebotomy for laboratory studies

(3) Blood loss. Ex GI loss(3) Blood loss. Ex GI loss……

(4) Increased (4) Increased hemolysishemolysis

(5) Nutritional deficiency(5) Nutritional deficiency
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(1)(1)systemic inflammationsystemic inflammation

InflammatoryInflammatory

cytokinescytokines

(e.g., TNF,(e.g., TNF,

ILIL--1,IL1,IL--6..) 6..) 

inhibition of EPO release from the kidneysinhibition of EPO release from the kidneys

reduced marrow responsiveness to EPOreduced marrow responsiveness to EPO

iron sequestration in macrophagesiron sequestration in macrophages

increased destruction of increased destruction of RBCsRBCs

(2) repeated phlebotomy for laboratory repeated phlebotomy for laboratory 

studiesstudies

averages 40 averages 40 mLmL to 70 to 70 mLmL

daily for laboratory testsdaily for laboratory tests

this phlebotomy volumethis phlebotomy volume

can reach can reach 500500 mLmL

after one week after one week 

Iron deficiencyIron deficiency

anemiaanemia
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• in ICUs in the United States (reported in 2004) 

revealed that close to half of all ICU patients half of all ICU patients 

receive an average of 4 to 5 unitsreceive an average of 4 to 5 units of blood 
(packed red blood cells)

• The “Sepsis Occurrence in Acutely Ill Patients 
study (SOAP)”, which included 3147 patients 
from European ICUs, reported that 33% of the 33% of the 

patientspatients received a blood transfusion during 
their stay.

• 90% of blood transfusions are given to correct 
anemia 

Transfusion Triggers

• The use of hemoglobin as a transfusion trigger 
began in 1942 with the recommendation that a 
hemoglobin of 10 g/dL be used as an indication 

for erythrocyte transfusions 

• Hébert et al:HbHb 7 7 g/dLg/dL is safe in most patients 
(except those with acute myocardial infarction 
and unstable angina). 1,2

1. N Engl J Med 1999; 340:409-17

2.Crit Care Med 2001;29:227-34  
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Transfusion in elderly and heart 
disease

• Below preoperative hemoglobin level of 10-11 
g/dL, mortality increased … more so in the 
cardiovascular disease group.1

• In patients with cardiovascular disease, 
improved outcome with a liberal transfusion 
trigger.2

• Elderly patients with an acute myocardial 
infarction will benefit from transfusions whenever 
the hematocrit on admission is 30% or lower.3

• But ,All retrospective

1. Lancet. 1996;348:1055-60 
2. Am J Respir Crit Care Med.1997;155:1618-23

3.N EngJ Med. 2001;345:1230-6.  

Transfusion in elderly and heart 
disease

• the TRICC trial : no differences in mortality 
rate between the restrictive and the liberal 
transfusion strategies in patients with CVD.1

• an increased risk for 30-day mortality among 
patients who received a transfusion… there was 
no demonstrable benefit from transfusion on 
mortality probability in their statistical model at 
hematocrit values between 20% to 25%,while at 
values above 30% transfusion was associated 
with a higher probability for death.2

1.JAMA. 2004;292:1555-62.
2.N Eng J Med. 1999;340:409-17
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Transfusion Triggers

• “the decision for red blood cell transfusions 
should be based on the patient’s risk of 
developing complications of inadequate inadequate 

oxygenationoxygenation”” 1

• Early signs of inadequate circulation generally 
comprise hemodynamic instability characterized 
by a relative tachycardia and hypotension, 
and oxygen extraction rate of greater than 
50%.2,3

1.Anesthesiology. 2006;105:198-208.
2.Arch Pathol Lab Med. 1998;122:130-8.
3.Anaesthesist. 1998;47:1011-20.

Transfusion Triggers

•• O2 Extraction: A Better Transfusion TriggerO2 Extraction: A Better Transfusion Trigger

• O2 extraction = (SaO2 - SvO2)

– 50% or higher can be used as a transfusion trigger 

Trauma 1992;32:769-74 
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• DO2 = CO X CaO2

• CaO2 = (SaO2 x 1.34 x HB) + (0.0031 x PaO2)

• (VO2)/(Do2) : oxygen extraction ratio.

(normal condition: 20-30%)

• Tissue oxygen delivery is determined by oxygenoxygen--carrying capacitycarrying capacity
(hemoglobin concentration and the oxyhemoglobin dissociation 
curve) and cardiac outputcardiac output.

– Do2:Oxygen delivery

– CO: Cardiac output 

– CaO2: arterial oxygen content 

– SaO2 : arterial oxygen saturation (%)

– VO2: Oxygen consumption
Crit Care Med. 2006;34:S102-S108

EPO?

• patients who receive erythropoietin require fewer 
RBC transfusions (a subcutaneous dose of 
40,000 units once weekly is adequate, and the 

effects can take 3 weeks to become evident).

•• nonenone of the studies have proven that the 
decreased transfusion requirements from 
erythropoietin are associated with fewer adverse 
events or better outcomes 

• But, cost ???cost ???

Crit Care Med 2006;34(suppl):S160-169 
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Transfusion in septic shock
• Lorente et al,a prospective, randomized, interventional 

cross-over study in septic patients.
– Dobutamine significantly increased DO2 (48.5% ± 6.9%; P 

= .0001) and VO2 (21.7% ± 3.3%; P =.0001).

– Blood transfusion increased DO2 (21.4% ± 4.3%; P = .005), but 
VO2 did not not change significantly (2.2% ± 4.1%).1

• Fernandes et al , an increase in hemoglobin did notdid not
improve global or regional oxygen use in anemic septic 
patients.2

• Rivers et al , the use of early goal-directed care based 
on hemodynamic variables … decreased mortality from 
46.5% in the control group to 30.5% in the goal-directed 
therapy group (P = .009) … increased beyond 30% if the 
central venous saturations fell below 70% after fluid 
reposition…it is unclear unclear how much benefit … with other 
interventions.3

1. Crit Care Med. 1993;21:1312-8.
2.Crit Care Med. 2001;5:362-7. 
3.New England Journal of Medicine. 2001;345:1368-77.

Transfusion in septic shock

• the Surviving Sepsis Campaign recommends 
that septic patients should be managed with a 
conservative strategy, tolerating hemoglobin 

levels around 7 7 g/dLg/dL.

Crit Care Med. 2004;32:858-73.
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Thrombocytopenia in the ICU

• The incidence of clinically significant 
thrombocytopenia (<100,000/μL) is 13 to 35% 
in medical and surgical ICUs 

• the most common predisposing conditions are 

sepsissepsis and disseminated intravascular disseminated intravascular 

coagulation (DICcoagulation (DIC).).

Chest 1999;115:1363-379 
Crit Care Med 2002;30:1765-771 

Thrombocytopenia in the ICU

*Includes only drugs reported to cause bleeding or thrombosis. From J Intensive Care 
Med 2001;16:1??1

TrimethoprimTrimethoprimTrimethoprimTrimethoprimTrimethoprimTrimethoprimTrimethoprimTrimethoprim--------sulfamethoxazolesulfamethoxazolesulfamethoxazolesulfamethoxazolesulfamethoxazolesulfamethoxazolesulfamethoxazolesulfamethoxazoleHELLP syndrome

RifampinRifampinRifampinRifampinRifampinRifampinRifampinRifampinThrombotic thrombocytopenia 
purpura

QuinidineQuinidineQuinidineQuinidineQuinidineQuinidineQuinidineQuinidine

HeparinHeparinHeparinHeparinHeparinHeparinHeparinHeparinDisseminated intravascular Disseminated intravascular 

coagulationcoagulation

AcetaminophenAcetaminophenAcetaminophenAcetaminophenAcetaminophenAcetaminophenAcetaminophenAcetaminophenSystemic sepsisSystemic sepsis

Drugs*Drugs*ConditionsConditions

TABLE 37.1 Causes of Significant Thrombocytopenia TABLE 37.1 Causes of Significant Thrombocytopenia 

in the ICUin the ICU
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•• HeparinHeparin--Induced ThrombocytopeniaInduced Thrombocytopenia

– heparin-binding protein (platelet factor 4) on platelets 
to form an antigenic complex that induces the 
formation of IgG antibodies 

– begins 5 to 10 days after the first exposure to heparin 

– Approximately 75% of cases of HIT are 75% of cases of HIT are 
accompanied by symptomatic thrombosisaccompanied by symptomatic thrombosis

• including DVT of the lower extremities (50% of cases)

• upper extremities (10% of cases)

• acute pulmonary embolism (25% of cases)

• arterial thrombosis involving a limb (5 to 10% of cases)

• thrombotic stroke (3 to 5% of cases)

• acute myocardial infarction (3 to 5% of cases)

• adrenal vein thrombosis with adrenal hemorrhagic necrosis 
(3% of cases) 

Crit Care Clin 2005;21:513??29 

•• HeparinHeparin--Induced ThrombocytopeniaInduced Thrombocytopenia

•• Risk:Risk:

– unfractionated heparin (UFH) 

– orthopedic surgery (3 to 5%)

– cardiac surgery (1 to 3%)

– 1% of medical patients 

•• TxTx::

– discontinue heparin flushes and remove any heparin-
coated intravascular catheters 

–– lepirudinlepirudin (hepatic failure), argatrobanargatroban (renal failure)

– coumadin should never be used during the active 
phase of HIT because there is an increased risk of 

limb gangrene from coumadin
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Disseminated Intravascular CoagulationDisseminated Intravascular Coagulation

Crit Care Med 2006;34:314-20. 

*A score of 5 or greater is consistent with the diagnosis of disseminated 
intravascular coagulation. 

<4040-70>70Prothrombin Index 
(%)

≦≦≦≦1111>1Fibrinogen (g/L)

>51-5≦≦≦≦1111D-dimer (μ g/mL)

<50≥0>100Platelet Count /nL

33221100PointsPoints

TABLE 37.3 Scoring System for TABLE 37.3 Scoring System for 

Disseminated Intravascular CoagulationDisseminated Intravascular Coagulation**
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Disseminated Intravascular CoagulationDisseminated Intravascular Coagulation

• Advanced cases of DIC have a mortality rate in 
excess of 80% 

• there is nono specific treatment other than that 
directed against the predisposing conditions 

– Blood transfusion ???

– Heparin is usually ineffective in retarding the 

microvascular thrombosis, probably because of 
depletion of antithrombin-III 

ThromboticThrombotic Thrombocytopenia Thrombocytopenia PurpuraPurpura

• rare but life-threatening condition 

•• PentadPentad: fever, change in mental status, acute 

renal failure, thrombocytopenia, and 
microangiopathic hemolytic anemia 

• Tx: 

–– plasma exchangeplasma exchange

– Platelet transfusions are contraindicated in TTP 
because they can aggravate the underlying 
thrombosis 
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Abnormal Platelet Function

•• Renal Failure Renal Failure 

• impaired fibrinogen binding to platelets and 
abnormalities in von Willebrand's factor 

–– DialysisDialysis corrects the bleeding time in only 30 to 50% 

of patients 

–– DesmopressinDesmopressin : increases the levels of von 
Willebrand factor, and can correct the bleeding time in 
75% of patients with renal failure 

– Conjugated EstrogensEstrogens : mechanism unknown 

Hosp Physician 2001;37:45??6
Blood 1997;90:2515??521. 

Kidney Int 1988;34:853??58

Indications for Platelet 
Transfusions 

•• Active BleedingActive Bleeding( other than ecchymoses or 
petechiae):

– PLT< 50,000/μL.

– PLT< 100,000/ μ L and the bleeding is 

intracranial, or there is a condition that impairs 
platelet adhesion (e.g., renal failure).
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Prophylactic Platelet Transfusions

• The platelet count < 10,000/ μ L.

• The platelet count < 20,000/ μ L + risk of 

hemorrhage (e.g., peptic ulcer disease).

• The platelet count < 50,000/ μ L + 

bronchoscopic or endoscopic biopsy, lumbar 
puncture, percutaneous liver biopsy, and major 
surgery.

• CVP insertion is safe when low plt
count( 10,000), but experienced physicians 
should insert the catheters.

Crit Care Clin 2005;21:531??62. 
J Intensive Care Med 2001;16:1??1 
J Clin Oncol 2001;19:1519??538. 

Perioperative transfusion
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Pre- operative recommendation

• For elective surgery, patient preparation should 
include discontinuing anticoagulation therapydiscontinuing anticoagulation therapy
for a sufficient time in advance of surgery, if 
clinically possible

• Antifibrinolytic therapy should not be routinely 

administered. ???reducing the volume of 
allogeneic blood transfused for patients at 
highrisk of excessive bleeding (e.g., repeat 
cardiac surgery).

• EPO- CKD, ACD, refuse transfusion? Time/ cost

• Vit K- refersal of warfarin – thrombosis or 
bleeding?? Anesthesiology, V 105, No 1, Jul 2006

Intraoperative and Postoperative Management
of Blood Loss and Transfusions

1. red blood cell transfusion

2. management of coagulopathy

3. monitoring and treatment of adverse effects of 
transfusion
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Red blood cell transfusion

• ASA  strongly agree that red blood cells should 
usually be administered when when HbHb< 6 g/dl< 6 g/dl and 
strongly agree that red blood cells are usually 

unnecessary when Hb> 10 g/dl

• frequent postoperative point-of-care sampling 
and other laboratory testing may be a source of 
significant ongoing blood loss.

Anesthesiology, V 105, No 1, Jul 2006

Red blood cell transfusion

• 1. Monitoring for blood loss.

• 2. Monitoring for inadequate perfusion and 

oxygenation of vital organs.

• 3. Monitoring for transfusion indications.

– any ongoing indication of organ ischemia, potential or 
actual ongoing bleeding , intravascular volume status, 
and risk factors for complications of inadequate 

oxygenation.

Anesthesiology, V 105, No 1, Jul 2006
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Intraoperative and Postoperative Management
of Blood Loss and Transfusions

1. red blood cell transfusion, 

2.2. management of management of coagulopathycoagulopathy,

3. monitoring and treatment of adverse effects of 
transfusion.

management of management of coagulopathycoagulopathy

1. visual assessment of the surgical field and 
laboratory monitoring for coagulopathy,

2. transfusion of platelets, 

3. transfusion of FFP, 

4. transfusion of cryoprecipitate, 

5. administration of drugs to treat excessive 
bleeding (e.g., desmopressin,topical
hemostatics), 

6. recombinant activated factor VII



27

Prophylaxis for Surgery

• Lack of evidenced RCTs

• 1996 American Society of Anesthesiologists 

(ASA) Practice Guidelines

• 1998 Conference of the Royal College of 
Physicians

Prophylaxis for Surgery

• PLTs >100×109/L: PLT transfusion is rarely 
indicated

• PLTs <5 x 109/L: PLT transfusion is indicated

• Normal platelet count but dysfunction: may be 
indicated
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Prophylaxis for Surgery

• 50,000~100,000/μL:

� extent of surgery/trauma

� ability to control bleeding

� rates of bleeding, risk of bleeding

�PLT dysfunction or other coagulopathy

Prophylaxis for Surgery

• 2001 ASCO practice guideline:

�Bone marrow aspiration and biopsy: no low 

limitation (grade C, level IV)

� LP, epidural anaesthesia, GI scopy and biopsy, 
insertion of indwelling lines, transbronchial
biopsy, liver biopsy, laparotomy….: at least > 
50,000/μL(grade B, level III)
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Prophylaxis for Surgery

�Operations in critical sites (brain or eyes): > 
100000/μL (grade C, level IV)

�Preoperative platelet count should be checked

Prophylaxis for Surgery

• Cardiopulmonary bypass (anti-PLT, anti-
coagulant)

�No place for prophylactic transfusion

�Did not reduce blood loss or transfusion 
requirements (Simon et al, 1984  RC trail)

�Microvascular bleeding, oozing

• Platelets should be available in all cardiac 
surgery (Grade C, level IV)
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Prophylaxis for Surgery

• Liver Transplant

� Reduced coagulation

� Enhanced fibrinolysis

� Thrombocytopenia

� TEG 

(thromboelastograph) 
to guide

Platelet function disorders

• Glanzmann’s thrombasthenia, Gray plt
syndrome, Scott syndrome, Storage pool 
disease……..

• Rarely need platelet transfusions

� (grade C, level IV): Withdraw drugs

�HCT > 30 in RF patient

�DDAVP

�Cryoprecipitate in uremia
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Other Conditions

• Massive transfusion

�Keep PLT > 50000/μL (BCSH, 1988; 
Consensus Conference on Platelet Transfusion, 
1998; Stainsby et al, 2000) (Grade C, level IV)

• DIC

� (Grade C, level IV)  With massive blood loss: > 
50000/μL 

�Chronic DIC: no indication

• minimum of 30% of plasma factor concentration (usually 
achieved with administration of 10–15 ml/kg FFP), 
except for urgent reversal of warfarin anticoagulation,for
which 5–8 ml/kg FFP usually will suffice.

• Transfusion of cryoprecipitate is rarely indicated if 
fibrinogen concentration is greater than 150 mg/dl.

• Each unit of cryoprecipitate contains 150–250mg 
fibrinogen

• Each unit of FFP contains 2–4 mg fibrinogen/ml.

• Therefore, it should be noted that each unit of FFP 
delivers the equivalent amount of fibrinogen as 2 units 
cryoprecipitate.

Anesthesiology, V 105, No 1, Jul 2006
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Adverse effect of transfusion

Crit Care Clin 2004;20:237-53.Crit Care Med 2003;31:S678-686.Principles of transfusion medicine. Philadelphia: Williams & Wilkins, 1991:635-
39.

Incompatable transfusion (1 per 
33,000)

Non-hemolytic fever (1 per 

200))))

Wrong person transfused (1 per 
15,000)

Anaphylactic shock (1 per 
50,000)

Transfusion ErrorsTransfusion ErrorsAnaphylaxis (1 per 1,000)

HIV (1 per 1.9 million)Urticaria (1 per 100)

Hepatitis C virus (1 per 1.6 million)Allergic reactions

Hepatitis B virus (1 per 220,000)Acute lung injury (1 per 5,000)

Bacterial (1 per 500,000)Fatal hemolytic reaction (1 per 
million)

InfectionsInfectionsAcute hemolytic reaction (1 
per 35,000)

Other RisksOther RisksOther RisksOther RisksImmune ReactionsImmune Reactions

TABLE 36.3 Adverse Events Associated with RBC TABLE 36.3 Adverse Events Associated with RBC 

Transfusions (per units transfused)Transfusions (per units transfused)

adverse effect

•• Acute Hemolytic ReactionsAcute Hemolytic Reactions

– ABO-incompatible RBCs

– only 5 mL of donor blood 

• fever, dyspnea, chest pain, and low back pain.

• Hypotension

• Severe reactions are accompanied by a 
consumptive coagulopathy and progressive 
multiorgan dysfunction 

• Tx: stop � hydration , dopamine?
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adverse effect

•• Febrile Febrile NonhemolyticNonhemolytic ReactionsReactions

– the result of antibodies in the recipient to leukocytes leukocytes 

in donor bloodin donor blood. 

• The fever usually appears 1 to 6 hours1 to 6 hours after starting the 

transfusion 

• excluding the presence of hemolysis

• More than 75% of patients will notnot experience a similar 
reaction during subsequent blood transfusions 

• If a second febrile reaction develops, leukocyteleukocyte--poor poor 

red cell preparations are advisedred cell preparations are advised for all further 
erythrocyte transfusions. 

adverse effect

•• Allergic ReactionsAllergic Reactions

– the sensitization to plasma proteins in prior 
transfusions

• Urticaria – the most common

• during the transfusion and be not accompanied by fever 

• Tx-

– Minor: stop the transfusion temporarily and administer 

antihistamines (diphenhydramine, 25 to 50 mg every 6 hours). 

This practice might provide some symptomatic relief, but is 

otherwise useless. 

– Anaphylaxis- epinephrine, steroid, H-bloker, b-bloker

•• Washed red cell preparationsWashed red cell preparations . Antihistamine 
premedication is a popular but unproven practice???. 
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adverse effect

•• Acute Lung Injury (TRALI) Acute Lung Injury (TRALI) 
– antileukocyte antibodies in donor blood bind to 

circulating granulocytes in the recipient and promote 
leukocyte sequestration in the pulmonary 
microcirculation 

• during or within 6 hours after the start of transfusion 

• CXR:  diffuse pulmonary infiltrates, and intubation with 
mechanical ventilation is often necessary 

• Stop � Tx as ARDS

• no firm recommendations regarding future transfusions . 
washed RBCs ???

WHOWHO
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WHOWHO

WHOWHO
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WHOWHO

Take home message

• Anemia is well tolerated as long as 

intravascular volume is maintainedintravascular volume is maintained. 

•• Cardiac outputCardiac output is more important for tissue 
oxygenation than the hemoglobin level in blood 

• A better measurement for evaluating systemic 
oxygenation is the peripheral O2 extractionperipheral O2 extraction, 
which can be measured as the (SaO2- SvO2) 
difference 

•• conservative RBC transfusionconservative RBC transfusion strategies in 

critical care have reduced the risk of transfusion-
related adverse effects.
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Take home message

• Trauma-associated coagulopathy is common in 
severely injured patients

• Optimal treatment probably avoids initial large-
volume crystalloid resuscitation and goes 
straight to resuscitation with RBCs and plasma. 
Platelets often need to be added early as well.

Take Home Message

• Basal physiological requirement PLTs:

7.1× 109 platelets/L/day

• Inflammation: an important factor for life-
threatening bleeding

• Prophylactic PLT transfusion trigger: <10000/ul 
(Grade A, level Ib)
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Take Home Message

• Possibility of further reduction to 5000/ul for 
prophylactic platelet transfusions (Analyzer)

• Theraputic V.S. prophylatic (PBSCT): on going 
RCTs

• Optimal prophylactic PLT dose: SToP (Grade A, 
level Ib): 3.0 to 6.0×1011 (12~24U or 2~4U/10Kg)

Take Home Message

• Prophylaxis for Surgery

�Major surgery: > 50000/ul

�Critical sites (brain and eye): > 100000/ul

� Invasive procedures (TAE): >50000/ul 

�CVP: > 10000/ul
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Take Home Message

Transfus Clin Biol 2001 ; 8 : 249-254

Thanks for your attention!


