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Objective

• Discuss recent evidence for blood product  

support scenarios

– Indications

– Dosing

– Product selection



Outline

• Red Cell Transfusion

– Threshold for transfusion

– Age of stored blood



Considerations for Transfusing RBCs

• Symptoms

– Dyspnea

– Tachycardia

– Fatigue

• Degree of anemia

• Patient/Family wishes

• Comorbidities

• Clinical status

• Outpatient status



TRICC  study



When to Transfuse:  
RBCs

• TRICC study (adults)

– n=838 randomized to restrictive  

(keep hgb>7) or liberal (keep  

hgb>10)

– Outcome: 30d survival

– Similar in the both groups



TRIPICU study



TRIPICU study

– N=637 randomized

• Mean age: 3y

• Restrictive (keep hgb>7)

• Liberal (keep hgb>9.5)

– Outcome is new/progressive MODS at 28d

– 12% incidence, both groups

– Mortality: equivalent

– 44% fewer transfusions with restrictive

Lacroix et al. NEJM.2007.



PINT study



PINT

• ELBW (<1000g, n=458)

Kirpalani et al. J Peds.2006.



PINT

Kirpalani et al. J Peds.2006.



AABB Systematic Review-Threshold

Carson et al.

JAMA.2016



RBCTransfusionThreshold

• No clinical trial evidence to supporthigher  

threshold for transfusion

• Priority placed on avoiding transfusion, i.e.  

favor restrictive strategy



Outline

• Red Cell Transfusion

– Threshold for transfusion

– Age of stored blood



StorageLesion

• Myriad biochemical and structural changes

• NO

– Free hemoglobin (scavenge NO)

– Asymmetric dimethyl arginine (inhibit NOsynth)

• Decrease 2,3 BPG

• Inflammatory cytokine induction

• Promotion of bacterialgrowth

• Increased thrombin generation



Hovav et al. Transfusion. 1999.

Day1

Day21



The KochStudy



The KochStudy

Koch, CG et al. NEJM2008.

Cardiac surgery, 1998-2006  

Exclusively +/-14d storage  

Propensity score adjusted

ABOimbalanced

Not adjusted for time (practicechange)



ARIPI Trial



ARIPI Trial- Neonates

Fergusson et al.

JAMA. 2012



TOTAL: UgandanPICU

• ≤10 vs 25-35 day

• N=290, Age0.5-5y

• Mean Hgb3.7

• Outcome: Lactate <3 mmol/L @8h

• Dx: 81% malaria; 13% SCD

• No:
– Pressors

– Intubation

– Dialysis

Dhabangi et al. Lancet.2015



TOTAL: UgandanChildren

Dhabangi  

et al.

Lancet.  

2015



AABB Systematic Review-Storage Age

Carson et al.

JAMA.2016



Age of RBC

• No clinical trial evidence to supportusing  

fresher blood



Summary:

• Threshold for RBC tx: nodifference

• Age of stored blood: nodifference



Red blood cell transfusion: 2016 
clinical practice guidelines from AABB
• Recommendation 1: AABB recommends a restrictive RBC transfusion 

threshold of 7 g/dL in hospitalized hemodynamically stable adult 
patients, including critical care patients, rather than 10 g/dL (strong 
recommendation, moderate quality evidence). For patients undergoing 
orthopedic surgery and cardiac surgery and those with existing 
cardiovascular disease, AABB recommends a restrictive RBC transfusion 
threshold of 8 g/dL (strong recommendation, moderate quality 
evidence). The restrictive transfusion threshold of 7 g/dL is likely 
comparable to 8 g/dL, but randomized trial evidence is not available for 
all patient categories. These recommendations apply to all but the 
following conditions, where the evidence is judged to be insufficient for 
any recommendation: acute coronary syndrome, severe 
thrombocytopenia in hematology/oncology patients at risk of bleeding, 
and chronic transfusion-dependent anemia.

• Recommendation 2: AABB recommends that patients, including 
neonates, should receive RBC units selected at any point within their 
licensed dating period (standard issue) rather than limiting patients to 
transfusion of only fresh (storage length: <10 days) RBC units (strong 
recommendation, moderate quality evidence). 
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