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Disclosure

 Research funding from Canadian Blood Services, 
Octapharma Canada, and Defense Research and 
Development

 This is a talk about using red cell transfusions for adult 
patients



Outline
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 2 Cases
 Red blood cell basics
 Key risks of red blood cell transfusion
 When should you give red cell transfusions?
 Multiple randomized trials and meta-analyses to 

guide your decisions
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Case 1
 27 year old female, 2 days post C-section complicated by 

moderate post-partum hemorrhage
 Pre-delivery hemoglobin was 10.5 g/dL
 Hemoglobin this morning is 5.7 g/dL
 Heart rate 87. blood pressure 102/56.
 She is pale and tired but no pre-syncope or lightheadedness 
 You have ordered a dose of intravenous iron
 Plan is for discharge today
 Should you transfuse 1 unit of RBCs before sending her home?



Case 2
 76 year old woman 4 days post-op from hip fracture 

surgery (after fracture from a fall)
 Plan to discharge tomorrow
 Hemoglobin 7.1 g/dL
 Asymptomatic, vitals stable
 No cardiac history
 Should you transfuse red blood cells?



Field of dreams (telegraph.co.uk)



Red blood cell basics
 Volume ∼300 mL, hematocrit 50-65%, anticoagulant SAG-M
 Some units may have lower volumes so ensure you include the volume 

required on your order (∼5 mL/kg for an adult dose)
 Each unit increases hemoglobin by 1.0 g/dL
 Small amount of residual plasma 
 Acceptable for transfusion for 42 days from donation
 Red cells in Rwanda not routinely leukoreduced, but can be 

requested on an as-needed basis
 Leukoreduction reduces the risk of transfusion reactions (marginally), 

reduces the risk of HLA alloimmunization (important only for patients 
undergoing aggressive chemotherapy), and prevents some infectious 
transmissions (HTLV, CMV)



http://www.bcshguidelines.com/documents/irrad_bcsh_072010.pdf

Irradiated red blood cells

If not available, transfuse red 
blood cells over 14 days 
from collection
[Kopolovic I, et al. Blood. 
2015 Jul 16;126(3):406-14]



Visit Rwanda on Twitter: "What better way to tackle your fears and enjoy adventure than rock climbing! Summit to the top of Kamonyi District's 
natural rocks and experience stunning panoramic views with @BeautifulRwand1. Visit https://t.co/2922JdJeDM for more information.
#TemberaURwanda 🇷🇷🇷🇷 https://t.co/G7pg7JqpBD" / Twitter

https://twitter.com/visitrwanda_now/status/1286303863499370497/photo/1


Risks of RBCs
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 Transfusion associated circulatory overload (TACO) – 1in 50 to 1 in100
 300 mL of RBCs is not the same as 300 mL of saline

 Transfusion-related acute lung injury (TRALI) – 1 in 10,000
 Acute and delayed hemolytic transfusion reactions

 ABO-immune hemolysis (by mistake) – 1 in 40,000
 RBC alloantibodies 1 in 13 (Hemolytic disease of the newborn risk for girls and 

young women)
 Delayed hemolytic transfusion reactions 1 in 7000

 Anaphylaxis – 1 in 20,000
 More bleeding (from GI bleeding trials)
 HLA alloimmunization (leading to long waits for organ transplants)



It’s not because of a worry about HIV

Bloody easy 4, Ontario Transfusion Handbook, 2016.



Rwanda Trends and Gaps in National Blood Transfusion Services — 14 Sub-Saharan African 
Countries, 2014–2016 | MMWR (cdc.gov)

Risk of donor
Testing positive

https://www.cdc.gov/mmwr/volumes/67/wr/mm6750a4.htm


TACO
 Rate of TACO increases with increasing age:
 aged 80 yr+: 7.4%
 aged 70-79 yr: 5.2%
 aged 60-69 yr: 4.2%
 aged 50-59 yr: 3.3%
 aged 49 yr or less: 2.0% 

 Increased rate of TACO with increasing amount of volume 
transfused (P<0.001) and increasing total fluid balance (P<0.001) 

 Odds ratio of death for TACO cases compared with transfused 
controls of 3.8 (95% CI, 2.2 to 6.7) (P<0.001)

Leanne Clifford et al. Anesthesiology. 2015; 122(1): 21–28. 



Pre-transfusion RBC checklist

Back of blood easy 4

•.

Tseng, et al. 2016 Apr;26(2):104-10. doi: 10.1111/tme.12284. Epub 2016 Feb 10.



Pre-transfusion RBC Checklist

Or units >14 days

Rwanda: Kell+ donors deferred



Pre-transfusion RBC Checklist

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtmrCsyeDaAhVvc98KHagXDvQQjRx6BAgBEAU&url=https://www.iconfinder.com/icons/773384/cartoon_emoji_emoticon_food_smiley_taco_icon&psig=AOvVaw0lcYAo0BHVBYDhX1-YflY5&ust=1525128692574344




47 RCTs with 20,967 patients

restrictive (7.0-7.5-8.0) vs. liberal (9.0-9.5-10.0)

Science not the “Art of Medicine”

Clinical trials.gov – 14 ongoing studies that will add an additional 15,000 patients



Pre-TRICC
Hebert P, et al. Am J Resp CCM 1997; 155: 1618-23



Carson JL, et al. Cochrane 
Database Syst Rev. 
2021;12(12):CD002042. 



Reduces the risk of transfusion: 0.54 
(0.47- 0.63; P<0.001)

And the number of units transfused 
(mean difference −1.43 unit, (−2.01 to 
−0.86; P<0.001)

Holst L, et al. BMJ 2015;350:h1354

Cost to put a single RBC unit into a patient US$741 in 2010
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RBC - TRICC Study
 NEJM 1999; 340:409-17 - Hebert et al
 n=838 non-bleeding, ICU patients, Hb <9 g/dL
 RCT - transfusion Hb <7 vs <10
 Non-leukoreduced RBCs
 Stratified by APACHE 2 score
 Groups equal with respect to baseline characteristics
 Average patient: 58 year old male, with 1-2 organ failure, 

mechanically vented, admitted to the ICU from the OR
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Outcome - Mortality

Outcome <7 g/dL <10 g/dL P value

30-day 18.7% 23.3% P=0.11

Hospital 22.2% 28.1% P=0.05

NNT = 17 patients to prevent one in-hospital death
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Key RBC Trials
TRISS
Holst 
NEJM 2014
Septic Shock
n=998
7 vs 9 g/dL
No subgroups

FOCUS
Carson 
NEJM 2011
Fractured hips
Periop
n=2016
8 vs 10

TRICS III
Mazer 
NEJM 2017
CVSx
n=5035
7.5 vs 9.5 g/dL
No subgroups

Composite: 0.90 (0.76-1.07)
Death: 0.85 (0.62-1.16)
Stroke: 0.92 (0.61-1.38)
MI: 1.00 (0.79-1.27)
Kidney Failure: 0.84 (0.60-1.19)

TRIST
Tay
JCO 2020
Hematology
n=300
7 vs 9



No benefit in CVD patients



No benefit for cardiac surgery patients

OR 0.96 (0.76-1.21)
Shehata et al. Eur Heart J 2019; 1: 1081-1088



REALITY Trial – RCT 80 vs. 100 g/L
in patients with acute myocardial infarction



ACP Clinical Practice recommendations
 Patients: Adults with CHF/CHD and anemia
 RBC: No benefit to a liberal transfusion strategy
 Recommendation: ACP recommends a restrictive 

transfusion strategy (7-8 g/dL) for patients with 
CHD

30 Ann Intern Med 2013; 159: 770-79.



Acute UGI Bleeding

Villanueva et al. NEJM Jan 2013;368:11-21

6 week survival 95% 91% P=0.02
Further bleeding 10% 16% P=0.05
Adverse events 40% 48% P=0.02
RBC transfusion 1.5 units 3.7 units P<0.001
No RBC transfusion 51% 15% P<0.001

921 pts with 
severe  UGIB

Liberal
Hb < 9 g/dL

Restrictive
Hb < 7 g/dL



PPH – WOMB Trial
 37 Dutch hospitals, 521 women randomized
 PPH with >1000 ml, Hb drop of 19+ points, and hemoglobin between 4.8-

7.9 g/L, no severe symptoms of anemia (dyspnea, syncope, HR>100)
 Randomized to transfusion or no transfusion



4.8



AABB RBC Guideline 2016
 Transfusion is not indicated until the hemoglobin is 7 g/dL for 

hospitalized, hemodynamically stable patients (including ICU 
patients) – strong recommendation, moderate quality evidence

 For orthopedic and cardiac surgery and those with pre-
existing cardiovascular disease, the AABB recommends 8 g/dL
(strong recommendation, moderate quality evidence)
 8 g/dL likely comparable to 7 g/dL but RCT evidence not available for 

all groups

 Acute coronary syndrome – no recommendation



2018 Frankfurt Guidelines
 Newer but same as AABB plus:
 The panel recommended a restrictive RBC transfusion 

threshold (hemoglobin concentration <7.5 g/dL) in patients 
undergoing cardiovascular surgery

 The panel recommended a restrictive transfusion threshold 
(hemoglobin concentration 7-8 g/dL) in hemodynamically 
stable patients with acute gastrointestinal bleeding

Mueller et al. JAMA. 2019;321(10):983-997



Reasonable approach for inpatients
Remember not to transfuse for pallor/fatigue!

Patient scenario Hemoglobin 
threshold

Transfusion approach

Young patient with severe iron or B12 deficiency 
anemia with only fatigue and pallor

Any Iv iron (or B12 im/po)

Young patient with reversible asymptomatic anemia (eg. 
Postpartum, recovering young trauma)

<5 g/dL 1 unit

Average patient without symptoms or cardiac history 
(eg. ICU, CVICU, hem-onc)

<7 g/dL 1 unit

Cardiac history without symptoms <7-8 g/dL 1 unit

Hemodynamic symptoms (tachycardia, pre-syncope, etc) <9 g/dL 1 unit

Myocardial infarction with only fatigue and pallor <8 g/dL 1 unit
GO SLOW

Slow bleeding and asymptomatic anemia <7 g/dL 1-2 units

Rapid hemorrhage (eg. Stabbing, gunshot, varices) Keep 6-11 g/dL As many as you need!
Don’t forget to use the term 
uncrossmatched!
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Case 1
 27 year old female, 2 days post C-section complicated by 

moderate post-partum hemorrhage
 Pre-delivery hemoglobin was 10.5 g/dL
 Hemoglobin this morning is 5.7 g/dL
 Heart rate 87. blood pressure 102/56.
 She is pale and tired but no pre-syncope or lightheadedness 
 You have ordered a dose of intravenous iron
 Plan is for discharge today
 Should you transfuse 1 unit of RBCs before sending her home?



Case 2
 76 year old woman 4 days post-op from hip fracture 

surgery (after fracture from a fall)
 Plan to discharge tomorrow
 Hemoglobin 7.1 g/dL
 Asymptomatic, vitals stable
 No cardiac history
 Should you transfuse red blood cells?



Summary
 Use these trials to help set your ‘general’ transfusion trigger 

where you might consider a transfusion
 Don’t be overly prescriptive – just because the hemoglobin is 

6.9 g/dL you have to transfuse…or 7.1 g/dL and you hold off
 Look at your patient – Are they symptomatic? Adjust the trigger 

to your patient’s co-morbidities
 Unless rapid bleeding 1 unit at a time 
 Write a rate
 Anticipate and prevent TACO






	RBC Transfusion: �Applying evidence-based transfusion care�Jeannie Callum, MD, FRCPC
	Disclosure
	Outline
	Slide Number 4
	Case 1
	Case 2
	Slide Number 7
	Red blood cell basics
	Irradiated red blood cells
	Slide Number 10
	Risks of RBCs
	It’s not because of a worry about HIV
	Rwanda
	TACO
	Pre-transfusion RBC checklist
	Pre-transfusion RBC Checklist
	Pre-transfusion RBC Checklist
	Slide Number 18
	47 RCTs with 20,967 patients
	Pre-TRICC�Hebert P, et al. Am J Resp CCM 1997; 155: 1618-23
	Slide Number 21
	Slide Number 22
	RBC - TRICC Study
	Outcome - Mortality
	Slide Number 25
	Key RBC Trials
	No benefit in CVD patients
	No benefit for cardiac surgery patients
	REALITY Trial – RCT 80 vs. 100 g/L�in patients with acute myocardial infarction
	ACP Clinical Practice recommendations
	Slide Number 31
	PPH – WOMB Trial
	Slide Number 33
	AABB RBC Guideline 2016
	2018 Frankfurt Guidelines
	Reasonable approach for inpatients�Remember not to transfuse for pallor/fatigue!
	Slide Number 37
	Case 1
	Case 2
	Summary
	Slide Number 41
	Slide Number 42

