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For those who leave or doze offFor those who leave or doze off

Sick patients who are anemic do not Sick patients who are anemic do not 
do welldo well
Sick patients who are anemic and Sick patients who are anemic and 
receive a transfusion may do worsereceive a transfusion may do worse
Avoid anemiaAvoid anemia
Treat anemiaTreat anemia



WHY BLOOD WHY BLOOD 
CONSERVATIONCONSERVATION

Recent studies show that Recent studies show that 
justified or not, transfusions justified or not, transfusions 
are associated with higher are associated with higher 
morbidity, mortality and length morbidity, mortality and length 
of stay in hospitals of stay in hospitals 



Is Anemia Bad?Is Anemia Bad?

““Efficacy of red blood cell transfusion in Efficacy of red blood cell transfusion in 
the critically illthe critically ill”” MarikMarik et al et al CritCrit Care Med Care Med 
2008:36(9) 22672008:36(9) 2267--7474
Red blood cell transfusions associated Red blood cell transfusions associated 
with increases morbidity and mortality with increases morbidity and mortality 
Increased mortality, morbidity, and cost Increased mortality, morbidity, and cost 
after red cell transfusion in cardiac surgery after red cell transfusion in cardiac surgery 
patients Murphy et al  Circulation patients Murphy et al  Circulation 
2007;116:25442007;116:2544--25522552



Is Anemia Bad?Is Anemia Bad?

Role of Anemia in Traumatic Brain InjuryRole of Anemia in Traumatic Brain Injury
SalimSalim et al J Am et al J Am CollColl SurgSurg 2008;207:3982008;207:398--
406406
Anemic patients have worse outcomesAnemic patients have worse outcomes
Anemic patients who are transfused doe Anemic patients who are transfused doe 
even worseeven worse



Does anemia beget anemia?Does anemia beget anemia?

Hardy JF et al, Can J Hardy JF et al, Can J AnaesthAnaesth 2004:51(4)2004:51(4)
ErthrocytesErthrocytes activate platelets and activate platelets and 
contribute to their aggregationcontribute to their aggregation
Rheological effect causes Rheological effect causes marginationmargination of of 
platelets to the endotheliumplatelets to the endothelium
Maintain Maintain hcthct > 30 for clinical bleeding> 30 for clinical bleeding



Correcting AnemiaCorrecting Anemia

10 10 –– 30% of elective patients are anemic30% of elective patients are anemic
Identification preoperativelyIdentification preoperatively
Decrease blood samplingDecrease blood sampling
Mostly iron deficiencyMostly iron deficiency
Role of erythropoietinRole of erythropoietin
Role of Role of parenteralparenteral ironiron



Preoperative AnemiaPreoperative Anemia

KarskyKarsky JM et al. Etiology of preoperative JM et al. Etiology of preoperative 
anemia in patients undergoing coronary anemia in patients undergoing coronary 
artery bypass surgery, Can J artery bypass surgery, Can J AnaesthAnaesth
1999;29(9):9791999;29(9):979--8282

10% of patients had anemia10% of patients had anemia--
37% hospital acquired37% hospital acquired
29% iron deficient29% iron deficient
11% renal11% renal



KarskyKarsky (cont(cont’’d)d)

Anemia defined as Anemia defined as HgbHgb < 120< 120

Overall transfusion rate Overall transfusion rate 30%30%
PreopPreop anemia rateanemia rate 75%75%



KulierKulier et al 2003 ASA Abstractset al 2003 ASA Abstracts

EuroscoreEuroscore < 3 tolerate preoperative < 3 tolerate preoperative 
anemiaanemia
EuroscoreEuroscore> 3 and anemic leads to > 3 and anemic leads to 
increased morbidity and mortalityincreased morbidity and mortality



Anemia Algorithm for Surgical Anemia Algorithm for Surgical 
PatientsPatients

CBC 6CBC 6--12 weeks 12 weeks preoppreop
Abnormal Abnormal hgbhgb::
--Males <130 g/LMales <130 g/L
--Females <120 Females <120 g/lg/l
MCV< 80MCV< 80
-- FerritinFerritin <21 mcg/L or <21 mcg/L or transferrintransferrin sat < sat < 
15%, give iron supplementation15%, give iron supplementation
-- consider GI evaluationconsider GI evaluation



Anemia AlgorithmAnemia Algorithm

MCV 80MCV 80--100100
-- CreatinineCreatinine >170 >170 -- nephrology worknephrology work--upup
-- Normal Normal creatininecreatinine do do reticretic countcount
-- Low Low reticretic count, evaluation for anemia count, evaluation for anemia 

of chronic diseaseof chronic disease
-- Adequate Adequate reticretic count, rule out blood count, rule out blood 

loss, loss, hemolysishemolysis



Anemia AlgorithmAnemia Algorithm

MCV >100 flMCV >100 fl
-- test B12test B12
-- consider hematology evaluationconsider hematology evaluation



Erythropoietin for Elective SurgeryErythropoietin for Elective Surgery

Used alone or in combination with PADUsed alone or in combination with PAD
Concomitant supplemental iron Concomitant supplemental iron 

Fe Fe FumarateFumarate 300 bid (200 mg elemental Fe)300 bid (200 mg elemental Fe)
Intravenous iron Intravenous iron –– venofervenofer vsvs dextrandextran
PerioperativePerioperative thromboprophalaxisthromboprophalaxis



Do Not Use ErythropoietinDo Not Use Erythropoietin

Myeloid malignanciesMyeloid malignancies
Head and Neck cancersHead and Neck cancers
Breast cancerBreast cancer
CancerCancer--related anemiarelated anemia
Seizure disordersSeizure disorders
Uncontrolled hypertensionUncontrolled hypertension
Pure red cell dysplasiaPure red cell dysplasia
HypersensitivityHypersensitivity



ErythropoietinErythropoietin

Caution in cardiac diseaseCaution in cardiac disease
HgbHgb < 130< 130
20,000 20,000 –– 40,000 units sc q7 days for three 40,000 units sc q7 days for three 
dosesdoses
Covered by Manitoba Covered by Manitoba PharmacarePharmacare if if 
prescribed through PBCPprescribed through PBCP



Anemic female patientsAnemic female patients
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Transfusion Rate Concordia Transfusion Rate Concordia 
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Concordia Concordia RBCRBC’’ss per patientper patient
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SummarySummary

Avoid anemiaAvoid anemia
Treat anemiaTreat anemia
Stop the bleedingStop the bleeding
Avoid transfusionsAvoid transfusions
Be aware of alternativesBe aware of alternatives
EducationEducation
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