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The Problem

• Estimated 14.6 million units of PRBC’s transfused 
in 2006 (total supply=15.7 mil)1

• Approximately 50% of ICU patients receive a 
transfusion:  average 5 units during ICU stay. 1

• 40-70% of transfusions occur in surgical pts1

• No apparent indication for tranfusion in 26% of 
ICU pts transfused with Hb of 9. 2

1.  Whitaker BI et al.  ‘The 2007 natinoal blood collection and utilization survery report.’
2.  Herbert PC et al.  Chest 2007.



Defining the Debate



Defining the Debate



Defining the Debate

Is there a known transfusion 
‘trigger’ or ‘threshold’
hemoglobin which minimizes 
BOTH anemia related and 
transfusion related morbidity?



For whom?

• Healthy people
• Medical ICU patients 
• Cardiac sugery patients
• Orthopedic patients
• Neurosurgical patients
• Pre-op surgical patients
• Trauma patients
• Septic patients
• Critically ill surgical patients





• Add Andean Man





How to set a 
transfusion 
threshold…



TRICC Trial:  
- 838 ICU patients
- Randomized to transfusion at Hb <7 or Hb <10
- No difference in 30d mortality (incl. pts with CAD)
- Restrictive group: fewer pts w/ MI and pulm edema.  





Restrictive Group:  lower Hb, fewer transfx.   No 
difference in MODS or mortality.







What do we know?

• Acute hemmorhage  (e.g trauma, Stovall, etc.)

• Non-responsive shock

• Hemoglobin < ???

• TEG = ???

Transfuse





Systematic review 

-45 cohort studies (272,596 patients):   In all but 3, the risks of 
transfusion outweighed benefit.

-Meta-anaysis of 10 RCT’s of ‘triggers’:  

-Restrictive stategy decrease transfusion, Hb, cardiac 
events (24%), mortality (20%).  No difference in LOS.

-Inadequate data on pts with cardiac, hematologic, renal ds.



Risks of Anemia



Is there an absolute minimum?









• “The purpose of this study is to determine whether a higher 
threshold for transfusion with red blood cells improves the 
tissue oxygenation.”



4. The use of only Hb level as a “trigger” for transfusion should be avoided. 
Decision for RBC transfusion should be based on an individual patient’s 
intravascular volume status, evidence of shock, duration and extent of 
anemia, and cardiopulmonary physiologic parameters. (Level 2)

6. Consider transfusion if Hb  7 g/dL in critically ill patients requiring mechanical 
ventilation (MV). There is no benefit of a “liberal” transfusion strategy 
(transfusion when Hb  10 g/dL) in critically ill patients requiring MV. (Level 2)

7. Consider transfusion if Hb  7 g/dL in resuscitated critically ill trauma patients. 
There is no benefit of a “liberal” transfusion strategy (transfusion when Hb  10 
g/dL) in resuscitated critically ill trauma patients. (Level 2)

8. Consider transfusion if Hb  7 g/dL in critically ill patients with stable cardiac disease. 
There is no benefit of a “liberal” transfusion strategy (transfusion when Hb  10 
g/dL) in critically ill patients with stable cardiac disease. (Level 2)

9. RBC transfusion should not be considered as an absolute method to improve tissue 
oxygen consumption in critically ill patients. (Level 2)

10. RBC transfusion may be beneficial in patients with acute coronary syndromes 
(ACS) who are anemic (Hb  8 g/dL) on hospital admission. (Level 3)

4. The use of only Hb level as a “trigger”
for transfusion should be avoided. 
Decision for RBC transfusion should be 
based on an individual patient’s 
intravascular volume status, evidence of 
shock, duration and extent of anemia, 
and cardiopulmonary physiologic 
parameters. (Level 2)



Is there an optimal Hb?

• Maybe, but …

• Individualized by patient and scenario. 

• We have not defined it.



Is there an optimal Hb?

• Translation:   NO.

• Benefits of transfusion ‘triggers’:

– Help us to avoid thinking.

– Should do the opposite: trigger thinking

• Blood should be transfused for a 
physiologic indication and not for a 
specific Hb ‘trigger’.*

* Napolitano et al.  Crit Care Med 2009; 37: 3124ff.



Is there an optimal Hb?

• If there is, then…

WHAT IS IT?






