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Transfuse

Don’t
Transfuse

-Spiess, CritCareMed 2005;33(8)

When is transfusion appropriate?
• Theoretically:
– Lowest safe hematocrit?

– Lowest safe hemoglobin?
– How much bleeding is too much?
• Practically:

– Do what is best for the patient, not what is best for the laboratory
– Ongoing bleeding

– Give blood if Hb is less than 9 or 10g% and there are concomitant
oxygen transport problems
– If there is symptomatic anemia with Hb below 8 g%
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Opinions of experts ??
 What’s the evidence?
 Numerous papers, numerous opinions

 Most are not specific to intensive care
 Local practice occasionally influenced by product
availability, laboratory practice, cultural peculiarities
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Transfusion in General
 Cochrane review: comparison of restrictive vs liberal transfusion
practices. Total of 3746 patients
 Restrictive: keep it between 7 and 9g%
 Liberal: keep it between 10 and 12g%

 Restrictive practices reduce the volume of transfusion by 0.75 units/pt
 No effect on rate of adverse events:
− Mortality, cardiac events, AMI, stroke, pneumonia, thromboembolism

 No effect on length of hospital stay or length of ICU stay
 25% less infection in restrictive transfusion group
Carless PA et al; Transfusion thresholds and other strategies for guiding allogeneic red blood cell
transfusion Cochrane Database of Systematic Reviews 2010, Issue 10

Transfusion in General
 Restrictive vs Liberal meta-analysis:

Their conclusion:
It is safe to use restrictive practices in patients who
are free from serious cardiac disease
In these people, “transfusion is not essential until
hemoglobin levels drop to below 70”

Carless PA et al; Transfusion thresholds and other strategies for guiding allogeneic red blood cell
transfusion Cochrane Database of Systematic Reviews 2010, Issue 10

Transfusion in ICU
• What is the relationship of risk and benefit of transfusion in
critically ill populations with low Hb?
• Hebert et al (1999, NEJM- the TRICC study)
• Outcome measures were mortality at 30 days and severity of organ
dysfunction; 838 pts, liberal vs restrictive protocol

Their conclusions:
- No survival advantage in transfused patients with normovolemia & Hb>70
- Some advantage from previous studies to populations with significant
ischaemic heart disease – but this time, it wasn’t demonstrated ( Hb of
anything over 70 made no difference)

- Recommendation: transfuse everyone under 70, aim for 70-90, UNLESS
they have an acute coronary syndrome
Hebert PC et.al; A Multicenter, Randomized, Controlled Clinical Trial of Transfusion Requirements in
Critical Care N Engl J Med 1999; 340:409-417

Transfusion in ICU
 What is a good hematocrit to aim for?
45 observational studies were analysed by Marik and co.
Outcome measures were
 Mortality

 Infections
 Multi organ system dysfunction
 ARDS
Marik, PE et.al; Efficacy of red blood cell transfusion in the critically ill: A systematic review of the
literature Critical Care Medicine: September 2008 - Volume 36 - Issue 9 - pp 2667-2674

Transfusion in ICU
 What is a good hematocrit to aim for?
 Their conclusions:
 Benefits outweigh the risks in one group: elderly patients with AMI
who have a hematocrit under 30%
 In 9 studies, RBC transfusion was an independent risk factor for
infection (RR = 1.7)
 In 6 studies, RBC transfusion increased the risk of ARDS (RR =
2.5)

Marik, PE et.al; Efficacy of red blood cell transfusion in the critically ill: A systematic review of the
literature Critical Care Medicine: September 2008 - Volume 36 - Issue 9 - pp 2667-2674

Guidelines? ..Consensus?...
 1996 Practice Guidelines for blood component therapy;
American Society of Anesthesiologists: RBC transfusion is
rarely indicated when the Hb concentration is greater than 10 g/dL and
is almost always indicated when it is less than 6 g/dl
 2006 Practice Guidelines for perioperative blood transfusion and
adjuvant therapies: An updated report by the American Society of
Anesthesiologists task Force on Perioperative Blood Transfusion
and Adjuvant Therapies. Anesthesiology 2006; 105:198–208 :
“RBCs should usually be administered when the Hb concentration is low
(e.g., less than 6 g/dl in a young healthy patient”.
 Guidelines for RBC and plasma transfusion for adults and children.
Report of the Canadian Medical Association Expert Working
Group. 1997: Based on the level of evidence as defined by the trials
and the clinical evidence
11

Guidelines? ..Consensus?...
• Joint taskforce of EAST (Eastern Association for Surgery of
Trauma) and the American College of Critical Care
Medicine (ACCM) of the Society of Critical Care Medicine
(SCCM):
• Consensus guidelines published in Dec. 2009.

Marik, PE et.al; Efficacy of red blood cell transfusion in the critically ill: A systematic review of the
literature Critical Care Medicine: September 2008 - Volume 36 - Issue 9 - pp 2667-2674

Transfusion in general
If there was a Hb trigger, it should be 70
There probably should be no Hb trigger
Liberal protocols offer no survival benefit
Restrictive protocols offer decreased complication
rates
There are specific recommendations to be made for
specific conditions
Napolitano LM et al; Clinical practice guideline: Red blood cell transfusion in adult trauma and critical care
Critical Care Medicine: December 2009 - Volume 37 - Issue 12 - pp 3124-3157

Transfusion in trauma
RBCs are indicated strongly in any trauma where
hemorrhagic shock is not corrected by 2 L of
crystalloid
Decision to transfuse or not is based on
hemodynamics, not blood results

If they are hemodynamically stable, and there is no
ongoing haemorrhage, then there is no benefit to
transfusing beyond 70 Hb
American College of Surgeons : Shock. Advanced Trauma Life Support Manual. Update, Seventh Edition, ATLS
Manual, 2004, American College of SurgeonsChicago1997: 87-107.
McIntyre L, Hebert PC, Wells G, et al: Is a restrictive transfusion strategy safe for resuscitated and critically ill trauma
patients?. J Trauma 57. 563-568.2004

Transfusion in stable cardiac disease
357 patients from the TRICC trial
In STABLE disease, transfusion above a

Hb of 70 offers no benefit

Hébert PC, Yetisir E, Martin C, et al: Is a low transfusion threshold safe in critically ill patients with
cardiovascular diseases?. Crit Care Med 29. 227-234.2001;

Transfusion in UNstable cardiac disease
Hb threshold remains undefined
• No agreement as to how low is too low
• The consensus guidelines recommend to keep Hb
over 80

• Those studies that reported a mortality increase,
report it in the acutely infarcted group of patients
with a Hb under 100
• Subsequent studies contradicted this
Carson JL, Duff A, Poses RM, et al: Effect of anaemia and cardiovascular disease on surgical mortality and
morbidity. Lancet 348. 1055-1060.1996;
Aronson D, Dann EJ, Bonstein L, et al: Impact of RBC transfusion on clinical outcomes in patients with acute
myocardial infarction. Am J Cardiol 102. 115-119.2008;

Transfusion in sepsis
 No evidence that transfusion increases tissue oxygenation in
sepsis
 Surviving Sepsis still suggests:
− If in the first 6 hrs you cant get a mixed venous saturation
of 70%, you should use packed cells, and aim for a Hct of
30%
• This is sourced from the Rivers study

− After that, there is no benefit to transfusion beyond 70 Hb

Dellinger RP, Levy MM, Carlet JM, et al: Surviving Sepsis Campaign: International guidelines for
management of severe sepsis and septic shock: 2008. Crit Care Med 36. 296-327.2008;
Rivers E, Nguyen B, Havstad S, et al: Early goal-directed therapy in the treatment of severe sepsis and
septic shock. N Engl J Med 345. 1368-1377.2001;

Transfusion in ALI/ARDS
Level 2 evidence: AVOID transfusion
Transfusion is a risk factor for developing ARDS (RR
1.55)
Transfusion is a predictor of mortality in ARDS ( RR
1.10) with a dose-dependent response

158 Gong MN, Thompson BT, Williams P, et al: Clinical predictors of and mortality in acute respiratory distress syndrome:
Potential role of red cell transfusion. Crit Care Med 33. 1191-1198.2005;

Transfusion in head injury
Liberal vs restrictive groups

(70 -90 vs 100-120)
 67 patients with admission Hb of <90
 No change in mortality or length of ICU stay
The restrictive group received far fewer red cells

McIntyre LA et al; Effect of a liberal versus restrictive transfusion strategy on mortality in patients
with moderate to severe head injury Neurocrit Care. 2006;5(1):1-3.

Liberal or Restrictive Transfusion in High-Risk
Patients after Hip Surgery
 Patients > age 50
 Known or at risk for cardiovascular disease
 Hip fracture surgery

 Liberal: transfuse if Hgb< 10
 Restrictive: transfuse if anemia symptoms or Hgb<8
 No difference in:
 Mortality

 Morbidity
 Functional capacity at 60 days postop
Copyright © 2014

Red Blood Cell Transfusion: A Clinical Practice
Guideline From the AABB*

 Restrictive transfusion in hospitalized stable patient
 Transfuse if Hb < 7-8 g%
 Restrictive transfusion in hospitalized patient with CV disease
 Transfuse if symptomatic or Hb < 8 g%

 Transfusion decisions guided by symptoms and Hemoglobin
 No data for guide in hospitalized stable ACS patient

Copyright © 2014

23

Comparative Evaluation study
 Objective To compare the benefit and harm of restrictive versus liberal
transfusion strategies to guide red blood cell transfusions.
 Trial selection Published and unpublished randomised clinical trials that
evaluated a restrictive compared with a liberal transfusion strategy in adults or
children, irrespective of language, blinding procedure, publication status, or
sample size.
 Results 31 trials totalling 9813 randomised patients were included.

 Conclusions Compared with liberal strategies, restrictive transfusion strategies
were associated with a reduction in the number of red blood cell units
transfused and number of patients being transfused, but mortality, overall
morbidity, and myocardial infarction seemed to be unaltered. Restrictive
transfusion strategies are safe in most clinical settings. Liberal transfusion
strategies have not been shown to convey any benefit to patients.
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In summary:
 In ICU patients without acute coronary syndromes, transfusion for
Hb above 70 is not essential (level 2)
 Hb should not be the trigger: rather, one ought to use evidence of
the pts hemodynamic status, intravascular volume status, and
cardiopulmonary physiologic parameters (level 2)
 In sepsis, in the first 6 hrs, one may consider using RBCs to
transfuse to a Hct of > 30% (if you believe in central venous SaO2
monitoring, and view the Rivers trial as a meaningful contribution)
 In acute coronary syndromes, to be safe, keep it above 90- 100

Karl Landsteiner
Paper in 1900/01;
Nobel prize in 1930.

“A blood transfusion should never be
ordered unless it is worth the risk”
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Thank You
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