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Objectives
▪ Summarize the rationale for using a restrictive transfusion 

strategy in patient care;

▪ Determine when it is appropriate to transfuse blood components 
(red blood cells, platelets and plasma);

▪ Review the indications for use of Prothrombin Complex 
Concentrate (PCC) and Fibrinogen Concentrate (FC)

https://saskblood.ca/transfusion-best-practice-recommendations/

https://saskblood.ca/transfusion-best-practice-recommendations/


▪ All ‘drop’ sites can transfuse 
blood or plasma protein products

▪ Any blood components not 
stocked on-site can be ordered 
from Canadian Blood Services

▪ Blue sites do not store blood, but 
have trained staff to transfuse 
blood to patients when ordered

▪ Red, Orange, Yellow and Green 
sites hold at least 2 Units RBC at 
all times

▪ Plasma is stocked at all Orange
and Red sites

▪ Platelets are stocked at Red sites 
only

▪ Local inventory information: 
https://saskblood.ca/resources/blood-
bank-contact-and-stock-information/

Saskatchewan 
“Blood Drop Map”

https://saskblood.ca/resources/blood-bank-contact-and-stock-information/


Blood Components at the Hospital

Callum JL et al.  2016.  Bloody Easy 4. p12
Canadian Blood Services – Circular of Information: Platelets. Version January 2021. Accessed June 5, 2021. 
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• Blood component transfusion must be completed within 4 hours of 
release from the Transfusion Medicine Laboratory

• Consider the component volume per unit being transfused and the 
patient clinical condition with a transfusion order!

7
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https://www.blood.ca/en/hospital-services/products/component-types/circular-information


Transfusion Medicine: 
A Specialty on Both Sides of the Fence

Clinical Medicine
• Blood products 

administered as therapies
• Monitoring, adverse 

reaction recognition and 
management

Laboratory Medicine
• Pre-transfusion Testing
• Inventory management 
• Product tracking
• Adverse reaction work-up 

and recommendation

Transfusion Medicine



Blood Transfusion
▪ Transfusion is the most commonly employed medical procedure

for hospital inpatients → requires informed consent
• Blood Components – Red Blood Cells (RBC), platelets, plasma

• Plasma Protein Products – human protein fractions derived from plasma

▪ Cellular blood component transfusion (RBC, platelet) is a 

temporary liquid tissue transplant
• Live blood cells from a human donor are infused into a recipient

▪ Blood transfusion not address the underlying cause of cytopenias

or coagulopathy

▪ Documentation of the rationale and indication justifying the 

decision to transfuse is essential 
• The potential benefit of the transfusion must outweigh the risk

2011 HCUP-US survey, https://www.hcup-us.ahrq.gov/reports/statbriefs/sb165.pdf, 
Accessed Nov 26, 2020

https://www.hcup-us.ahrq.gov/reports/statbriefs/sb165.pdf


▪ Blood Transfusion

Administration of a Blood Component(s) or Plasma Protein Product 
given by intravenous, subcutaneous or intramuscular route

Allogeneic Blood

• Cellular components or plasma products donated from another 
individual for transfusion

Autologous Blood

• Blood donated by the patient, for use by the patient
• Intraoperative cell salvage common to reduce allogeneic transfusion

• Preoperative autologous donation now discouraged (with rare exception) 

Blood Transfusion: Definitions

SHR Policy 7311-50-004. Effective Feb 9 2017.
Image credit: http://clipart-library.com/blood-infusion-cliparts.html 



▪ There is a growing body of evidence that transfusion carries less 
benefit and more harm than previously believed

▪ Transfusion adverse reactions are risks of receiving blood

• Infectious risks → significantly minimized in the Canadian blood supply, 
less than 1/7.5 million chance of HBV, HCV or HIV

• Non-infectious risks → Relatively common, less than 1/20 overall

• Can affect multiple organ systems

• Associated with worse patient outcomes, including risk of death in 
1/360,000 component units transfused) 

▪ Every unit transfused carries an independent risk of transfusion 
adverse reaction

▪ Avoiding transfusion is the best prevention against reactions

Blood Transfusion and Risk

Gilliss BM, et al.  Anesthesiology. 2011; 115(3):635-49.
US FDA 2011 data; from Callum JL et al.  2016.  Bloody Easy 4.



Transfusion Adverse Events
▪ To justify transfusion administration, the potential benefit to the 

patient must outweigh the risk

Callum JL et al.  2016.  Bloody Easy 4..



Transfusion Best Practice
▪ Restrictive transfusion approach:

a) Follows evidence based care

b) Minimizes potential harm

c) Reduces healthcare costs

• Cost of one RBC unit (collection to infusion):  
$522-1183 USD1

• Canadian Blood Services costs (collection only):
• RBC - $422 CAD
• Platelet -

• Apheresis: $504 CAD
• Pooled: $178 CAD

• Frozen Plasma - $109 CAD

1 Shander et al. Transfusion 2010;50:753-65

RBC = Red Blood Cell



Gap Between Evidence and Practice
▪ RBC transfusion audits demonstrate 3-57% inappropriate 

transfusion practice – wide variance!1-3

• Ontario Study: 1 in 5 transfusions inappropriate4-5

• Single unit transfusion can decrease RBC use 10-41%6

1Barr PJ et al. Transfusion 2011;51:1684-94.
2French CJ et al. Med J Aust 2002; 177:548-51.

3Joy PJ et al. Ann R Coll Surg Engl 2012;94:201-3.
4Spradbrow J et al. Transfusion 2016; 56:2466-76.

5Kron A et al. Transfusion 2021;61:410-22.
6Shih A et al Transfusion 2018; 58:2841-60.



RBC Transfusion Indications
▪ RBC augment the oxygen carrying capacity of blood in patients 

with anemia who have evidence of impaired oxygen delivery

• 1 unit RBC raises the Hb by ~10 g/L

▪ Appropriate uses:

• Treatment of symptomatic anemia

• Prophylaxis in life-threatening anemia

• Restoration of oxygen carrying capacity in cases of hemorrhage with 
signs of tissue hypoxemia 

• RBC exchange transfusion (ex. sickle cell crisis, severe parasitemia)



Symptoms of Anemia Justifying RBC
▪ Hypotension or orthostatic hypotension

▪ Presyncope or syncope

▪ Tachycardia (sustained)

▪ Chest pain or evidence of cardiac strain

• Ischemic changes on ECG, positive troponin

▪ Tachypnea (sustained)

▪ Dyspnea at rest or on exertion

▪ Severe fatigue preventing usual activity*

• Measured by a validated scale (ex. FACT-An)
• *Fatigue alone is not a sufficient symptom of anemia to justify transfusion

NCCN Guidelines Version 2.2014 Cancer- and Chemotherapy-Induced Anemia.



Restrictive RBC Transfusion Principles
▪ Utilize alternatives to transfusion for anemia correction 

whenever possible

▪ Administer 1 unit at a time to a non-bleeding inpatient
• Outpatients: no more than 2 units RBC in one day

▪ Consider transfusion in asymptomatic, non-bleeding patients
at restrictive hemoglobin thresholds



Restrictive RBC Transfusion is Safe 
▪ Non-inferiority of restrictive transfusion is repeatedly 

demonstrated in hospitalized patients:

• Critical care patients – TRICC Trial1 
→ paradigm shifting!

• Elderly patients
• Hip fracture surgery – FOCUS Trial2

• Cardiac surgery patients older than 75 – TRICS III Trial3

• Acute upper GI bleeding patients4

1 Hébert PC, et al. N Engl J Med 1999;340:409-417.
2 Carson JL et al. N Engl J Med 2011;365:2453-5462. 

3 Mazer CD et al. N Engl J Med 2017; 377:2133-2144.
4Villanueva C. N Engl J Med 2013; 368:11-21.



Mortality – Restrictive vs Liberal Transfusion

▪ Systematic review 

▪ 26 trials of restrictive (Hb 70-80 g/L) 
vs liberal hemoglobin thresholds

• Total 15 681 patients

• All trials included used single unit 
transfusion

• 30 day mortality OR 1.00 (95% CI 0.86-
0.16)
• No significant differences in secondary 

outcomes of CV disease subgroup 

Carson et al. Am Heart J 2018;200:96-101



Mortality – Restrictive vs Liberal Transfusion

▪ Systematic review of systematic 
reviews (overview) – 19 included

▪ 33 meta-analyses of restrictive vs 
liberal hemoglobin thresholds

• 16 high- to moderate-quality →

12 (75%) = no mortality difference,  
4 (25%) = lower mortality in the 
restrictive transfusion group

• 30 day mortality OR 1.09 (95% CI 0.80-
1.49)

Trentino et al. BMC Medicine 2020;18:154.
https://doi.org/10.1186/s12916-020-01614-w

https://doi.org/10.1186/s12916-020-01614-w


Guidance for Transfusing RBC

Hb < 90 g/L Clear signs and symptoms of impaired tissue 

oxygen delivery

Cardiac disease; elderly peri-orthopedic surgery; 

outpatient transfusion (by convention)
Hb < 80 g/L

Cardiac surgery patientsHb < 75 g/L

Transfusion likely appropriate although 

younger patients may tolerate lower Hb 

(i.e. Hb < 60 g/L) 

Hb < 70 g/L

Hb < 60 g/L

Mueller MM, et al. Patient Blood Management Recommendations from the 
2018 Frankfurt Consensus Conference. JAMA. 2019;321(10):983-997.

https://jamanetwork.com/journals/jama/article-abstract/2727453
https://jamanetwork.com/journals/jama/article-abstract/2727453


Mueller MM, et al. Patient Blood Management Recommendations from the 
2018 Frankfurt Consensus Conference. JAMA. 2019;321(10):983-997.

https://jamanetwork.com/journals/jama/article-abstract/2727453
https://jamanetwork.com/journals/jama/article-abstract/2727453


Choosing Wisely Recommendations

21

https://choosingwiselycanada.org/recommendations/

CCCS: Critical Care
➎ Don’t routinely transfuse red blood cells in hemodynamically stable 

ICU patients with a hemoglobin concentration greater than 70 g/L (a 
threshold of 80 g/L may be considered for patients undergoing cardiac 
or orthopedic surgery and those with active cardiovascular disease).

https://choosingwiselycanada.org/recommendations/


Slide Credit: Dr. Yulia Lin, Sunnybrook Health Sciences Centre

Driving Change is Hard:



Technologist RBC Order Screening
▪ START Study: 2,877 RBC tx audited from 1,950 patients 

at 13 Canadian sites (included Saskatoon RUH & SPH; Regina RGH)

• Overall RBC transfusion appropriateness increased → 73.5% to 
85.0% for the pre- vs post-intervention phase, respectively 
(p<0.0001)

• Single unit transfusions increased from 46.2% to 68.2% 
(p<0.0001)

• Decrease in # of RBCs transfused/month → average 458 
units/mo (8.6±3.7%) or for all 13 sites combined

▪ ~$225,000 saved/mo!!

Kron A., et al. START Study. Transfusion. 2021;61:410-22. 



Technologist RBC Order Screening
https://saskblood.ca/pbm/

https://saskblood.ca/pbm/


Technologist RBC Order Screening
https://saskblood.ca/pbm/

https://saskblood.ca/pbm/


Slide Credit: Dr. Yulia Lin, Sunnybrook Health Sciences Centre



What is Using Blood Wisely (UBW)?
▪ Using Blood Wisely is a national initiative of Choosing Wisely 

Canada, in collaboration with Canadian Blood Services.

▪ Aim: To decrease inappropriate red blood cell (RBC) transfusions 
in Canada by:

a) Implementing interventions and measurement to decrease 
inappropriate RBC transfusions 

b) Increasing engagement of hospitals in RBC transfusion quality 
improvement work

Saskatchewan – all sites with inpatient care services were 

asked to participate by the Provincial Transfusion Medicine 

Discipline Committee



Meeting UBW Benchmarks

• At least 65% of red 

blood cell transfusion 

episodes are single 

unit

• At least 80% of 
inpatient red blood 
cell transfusions have 
a pre-transfusion Hb 
80 g/L or less

If met and sustained, 

you may qualify for the 

Using Blood Wisely 

Hospital Designation!

If not met, enrol in this 
quality improvement 
initiative to help your 
hospital achieve these 
results

Slide Credit: Dr. Yulia Lin, Sunnybrook Health Sciences Centre



Celebrating Success!

• UBW Certificates granted April 2021, following submission of 4 month audit 
results meeting benchmarks

• RBC Order Screening practices have helped facilitate benchmark achievement
• Data collection ongoing in all participating SK sites to obtain certification!



Platelet Transfusion Indications
▪ Treatment of bleeding due to:

• Thrombocytopenia
• Hypoproliferation, dilution, consumption/destruction

• Platelet dysfunction 
• Acquired causes (medication, uremia), Congenital causes (rare)

▪ Prevention of bleeding due to: 
• Hypoproliferative thrombocytopenia with count <10 x 109/L 

• Pre-procedure, in specific settings

▪ Apheresis single donor and pooled (buffy coat of 4 donors) 

platelets are clinically equivalent in terms of effectiveness
• Exception: Cases of alloimmune platelet refractoriness requiring HLA 

or HPA matched apheresis platelets

Canadian Blood Services – Circular of Information: Platelets. Version January 2021. Accessed May 4, 2021. 

https://www.blood.ca/en/hospital-services/products/component-types/circular-information


Platelet Transfusion
▪ Patients requiring platelet transfusion have increased risks of: 

• Alloimmunization to platelet antigens

• Transfusion associated complications

▪ Platelet microparticles appear to have a significant role in 
transfusion related immune modulation (TRIM) and may increase 
tumor progression and metastatic potential

▪ Short platelet shelf life (7 days) precludes routine stock outside 
of tertiary care centers
• Limited product availability

• Complex logistics of redistribution

Nahirniak S, et al. Transfus Med Rev 2015;29:3-13.
Goubran H. et al. Transfus Apher Sci. 2017; 56: 336-40.  





Platelet Transfusion 
Threshold (x 109/L)

Clinical Setting

n/a Asymptomatic thrombocytopenia with chronic bone marrow 
failure where recovery is not anticipated (incl. patients taking 
oral chemotherapy or azacitidine)

<10 Hypoproliferative, non-immune thrombocytopenia with 
reversible bone marrow failure where recovery is anticipated 
(prophylactic transfusion)

<20-30 Central line placement (tunnelled or untunnelled)

<30-50 Patients on anticoagulants that should not be stopped

<50 Lumbar puncture, major procedure with high bleeding risk

<50 Major surgery; Bleeding (non-neuraxial)

<80 Epidural or spinal anesthesia

<100 Neurosurgery; Head trauma

Any platelet count 
(even normal!)

Deficient platelet function (congenital or acquired) and 
significant bleeding
Exception: antiplatelet medications with ICH and no surgery planned

Escourt LJ, et al. British J Haem. 2017;176:365-94.         Kaufman RM et al. Ann Intern Med. 2015;162(3):205-213.
Schiffer CA, et al. J Clin Oncol. 2018;36:283-299.                    Patel JI, et al. J Vasc Interv Radiol. 2019; 30:1168-84



Platelet Transfusion Increments
▪ Platelets should be given 1 unit at a time

▪ Expected increment is an increase in platelet count by  ≥ 5-10 x 
109/L (within 60 minutes post-transfusion)
• Response should not be assumed – especially if patient is pending a 

procedure

• Poor increment on 2 consecutive transfusions suggests alloimmune 
platelet refractoriness and must be investigated

▪ Alloimmune platelet transfusion refractoriness is associated with 
inferior clinical outcomes
• Costly → requires apheresis platelets from HLA-A and HLA-B (or HPA) 

matched donors

Nahirniak S, et al. Transfus Med Rev 2015;29:3-13.
Schiffer CA, et al. J Clin Oncol. 2018;36:283-299. 



Indications for Irradiated Blood



• Non-cellular blood component containing plasma proteins, 
including coagulation factors

• Plasma = generic name for fresh-frozen plasma (FFP) or frozen plasma 
(FP) → relates to production method; clinically equivalent

• Indications: 

• Treatment or peri-procedure prevention of clinically significant 
bleeding due to deficiency of single or multiple coagulation factors, 
when no factor concentrates or alternatives are available
• In general: INR ≥1.8 and/or PTT ≥ 1.5x normal

• Microvascular bleeding or massive hemorrhage protocol and patient 
clinical status precludes waiting for coagulation factor results

• Plasma exchange in thrombotic thrombocytopenic purpura (TTP)

Plasma Transfusion Indications

Callum JL et al.  2016.  Bloody Easy 4.
Clinical Guide to Transfusion, Chapter 2 (2021)

https://professionaleducation.blood.ca/en/transfusion/clinical-guide/blood-components
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INR is not affected by plasma if <1.8

Transfusion. 2006; 46:1279-1285
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Yazer M.  Korean J Hematol. 2010; 45(3):152-157.



Plasma Transfusion
• Decision to transfuse can be challenging because there is little solid evidence to 

firmly guide transfusion thresholds

• Plasma transfusion is generally appropriate in: 

• Disseminated intravascular coagulation (DIC) or liver cirrhosis with marked 
abnormalities of both INR and PTT and bleeding or before major procedure 

• Plasma dose = 10-15 ml/kg (~3-4 units in an adult); should raise the factor activity 
by ~15-20% in the recipient circulation

• Efficacy timeline of transfusion will be dependent on the half-life of the deficient 
factor(s) requiring replacement

• The biological half life of plasma coagulation factors varies:

• Factor VII – 3-6 hours (shortest)

• Factor II and X – 2-3 days (longest)

• Transfusion rate should be chosen based on patient clinical condition

Callum JL et al.  2016.  Bloody Easy 4.
Williams Hematology, 9th Ed. 2015. Table 113-1.



Clinical Cautions
• Consider why an INR and PTT is being ordered and possible causes of 

abnormalities in the patient
• Not every prolonged INR or PTT is because of factor deficiency! (ex. Anti-PL 

antibody)

• Plasma transfusion is not appropriate:
• As a volume expander in resuscitation without bleeding

• For single factor deficiency if recombinant or plasma derived virally 
inactivated products available

• Pre-procedure or pre-operatively if the INR is <1.8 and PTT is normal 
• INR of Plasma is ~1.5; transfusing plasma will not cause correction to normal

• Mildly high INR due to acquired FVII deficiency does not cause bleeding

• For treatment of an isolated high INR without bleeding (regardless of the 
number) with liver disease and platelets >50 prior to a low risk procedure

• Warfarin reversal due to bleeding if prothrombin complex concentrate (PCC) 
is available



Prothrombin Complex Concentrates (PCC)

▪ Human source concentrate of factors
• II, VII, IX, X 

• Protein C

• Protein S

• Small amount of Heparin

▪ PCC brand names:
• Octaplex (Octapharma), Beriplex (CSL Behring)

=

PCC
Plasma



PCC Indications

Off-label indications:

• Management of bleeding in the setting of a direct factor Xa inhibitor 
(rivaroxaban [Xarelto®], apixaban [Eliquis®]) – 25-50 IU/kg

• Management of massive bleeding when plasma is unavailable prior to transfer 
to larger center, if given together with Fibrinogen Concentrate (FC)

https://nacblood.ca/resources/index.html - Prothombin Complex Concentrates Version 2014, Accessed June 5, 2021.
https://treatthebleed.org/ Accessed June 5, 2021.

Callum JL et al. CMAJ Open 2019. DOI:10.9778/cmajo.20190042.

https://nacblood.ca/resources/index.html
https://treatthebleed.org/
https://transfusionontario.org/wp-content/uploads/2020/06/A-regional-massive-hemorrhage-protocol_CMAJOpen_2019-1.pdf


PCC Dosing for Warfarin Reversal 

• MUST give concurrent Vitamin K 10 mg IV for sustained reversal effect
• Vitamin K is the true reversal for Warfarin, but takes 4-6 hours for effect

• Order PCC in number of Units (not vials)
• Both 500 IU and 1000 IU sizes exist

• Recheck INR as soon as 5-10 min after administration
• Goal = INR <1.5; if not met, re-dose may be required

• PCC half-life is 6 hours 
• Dependent on Factor VII – shortest T1/2 of factors present

• Max dose in 24 hours = 3000 IU



Plasma vs PCC Comparison in the Management of 
Warfarin Associated Coagulopathy

Plasma PCC

Time to obtain product At least 40 min → Requires blood 
group (unless AB), thaw of 
product

Immediate – no blood group or 
thaw required, reconstituted at 
bedside

Volume administered 10-15 mL/kg → 3-4 Units 
(800-1000 mL)

Up to 120 mL (3000 IU)

Time to complete infusion Hours Minutes (3 mL/min)

Time to target INR within 15 min 
of infusion completion

Few At least half

Factor dosing Variable Consistent

Transfusion Reaction Risk Moderate – allergic reaction, 
TRALI, TACO (2.5x higher vs PCC), 
thrombosis (1-3:100) 
transmissible disease per unit

Minimal – virally inactivated;  
Allergy, thrombosis (1-3:100) per 
dose

Cost (product only) $432 for 4 Units FP $610 per 1000 IU

44

TRALI = Transfusion Associated Lung Injury; TACO = Transfusion Associated Circulatory Overload



Fibrinogen Replacement
▪ Fibrinogen replacement should be guided by a fibrinogen 

measurement in a bleeding or pre-operative patient

▪ Sources of Fibrinogen:

• Frozen Plasma → contains ~3 g Fibrinogen/unit, but should 
not be used solely for fibrinogen replacement

• Cryoprecipitate → 0.4 g Fibrinogen/unit, falling out of favor
• Unmodified, human plasma derived; stored in the freezer

• Multiple donor exposures per dose (8-12 Units on average for 1 adult)

• Inconsistent fibrinogen concentration

• Requires freezer storage, thaw and pooling in the lab

• Fibrinogen Concentrate → 1 g per vial

https://nacblood.ca/resources/index.html - Fibrinogen Concentrate, version March 2021, Accessed June 5, 2021.

https://nacblood.ca/resources/index.html


Fibrinogen Concentrate (FC)
• Brands available: RiaSTAP (CSL Behring); Fibryga (Octapharma)

• Advantages

• Plasma protein product, virally inactivated during fractionation

• Easy reconstitution at bedside with sterile water

• Relatively fast administration – up to 1 g in 2.5 minutes

• Reliable dose

• Fridge or room temp storage 

• 3-5 year shelf-life (brand dependent)

• Consult the Product Monographs for further details

• FC has been shown to be non-inferior to cryoprecipitate in terms of 
clinical effectiveness (FIBRES study)

https://nacblood.ca/resources/index.html - Fibrinogen Concentrate, version March 2021, Accessed June 5, 2021.

https://nacblood.ca/resources/index.html


Fibrinogen Indications
▪ In a bleeding patient with acquired hypofibrinogenemia, fibrinogen 

replacement is recommended if:

▪ Fibrinogen <2.0 g/L in an obstetrical hemorrhage 

▪ Fibrinogen <1.5 g/L for all others

Off-label indication:

▪ Management of massive bleeding when plasma is unavailable prior to 
transfer to larger center, if given together with PCC

▪ Recommended FC dose = 4 g

▪ 4 grams FC ≈ 10 Units Cryoprecipitate in terms of fibrinogen content

▪ Expected rise in serum fibrinogen 0.5-1.0 g/L (depends on consumption), can be tested 
within 1 hour post-dose

https://nacblood.ca/resources/index.html - Fibrinogen Concentrate, version March 2021, Accessed June 5, 2021.
Callum JL et al. CMAJ Open 2019. DOI:10.9778/cmajo.20190042.

https://nacblood.ca/resources/index.html
https://transfusionontario.org/wp-content/uploads/2020/06/A-regional-massive-hemorrhage-protocol_CMAJOpen_2019-1.pdf


Congenital Bleeding Disorders



Proper Blood Transfusion Order 
▪ According to Transfusion Medicine Standards all blood 

transfusion orders must include:

• Indication for transfusion

• Dose (volume/number of units) and route

• Infusion duration (precise rate)
• Consider component type, patient volume status; over maximum 4 hours

• Special requirements, if applicable
• Modifications or attributes  (ex. irradiated, washed, HLA matched)

• Sequence of component transfusion

• Infusion device (rapid infuser, warmer)

▪ Consider premedication orders based on clinical profile and 
transfusion history

Guideline SK 02: https://saskblood.ca/sk-transfusion-resource-manual/
Accessed June 5, 2021 

https://saskblood.ca/sk-transfusion-resource-manual/


Transfusion Order Examples
▪ Not acceptable:   

“Transfuse 1 Unit RBC” or “Transfuse 1 Unit Platelets”

▪ Acceptable:

“Transfuse 1 Unit irradiated RBC IV over 3 hours, per standard 
protocol. Indication = symptomatic anemia”

“Transfuse Octaplex 2000 Units IV over 10 minutes, per 
standard protocol. Indication = acute warfarin reversal, INR 3.9”



SK Transfusion Best Practice 
Recommendations

https://saskblood.ca/transfusion-best-practice-recommendations/

https://saskblood.ca/transfusion-best-practice-recommendations/


CLINICAL CASE EXAMPLES
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▪ 23 year old woman presenting for an initial prenatal 
appointment. She is 18 weeks gestational age (second trimester) 
and is feeling well. She is fit and jogs daily for about 30 min 
before work. On exam, she appears pale but is otherwise normal. 

▪ Bloodwork results:
• Hb is 65 g/L (N 120-157)

• Platelets 485 x 109/L (N 150-400)

• INR 1.0 (N 0.8-1.2)

• PTT 32 sec (N 28-38)

▪ Would you transfuse any blood components at this time? If so, 
what would you recommend?

Transfusion Review Case 1
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▪ RBC transfusion is not necessary.

▪ Hb is low, but the patient is asymptomatic. Due to the risk of 
alloimmunization (formation of antibodies against foreign RBC 
antigens), transfusion in women of childbearing potential should 
be avoided if at all possible

▪ Prudent to investigate iron studies and ferritin
• If iron deficient = IV iron supplementation. 

▪ Platelets and plasma transfusion are not indicated → no bleeding
• Platelets are high, likely as a reactive phenomenon in the setting of 

probable iron deficiency anemia

• Coags are normal

Transfusion Review Case 1 - Answer
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▪ 86 year old man with known coronary artery disease presents to 
hospital with a left hip fracture. He is known to be on ASA 81 mg 
daily. 

▪ Bloodwork results:

• Hb 76 g/L (N 130-170)

• Platelets 65 x 109/L (N 150-400)

• INR 1.1 (N 0.8-1.2)

• PTT 34 sec (N 28-38)

• Creatinine is 350 umol/L (N 70-120)

▪ Would you transfuse? If so, what would you recommend?

Transfusion Review Case 2
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▪ Presence of significant CAD history pending hip surgery in this 
elderly man. According to available evidence, he should be 
optimized to a Hb if > 80 pre-op. Transfusion of 1 unit of RBC is 
appropriate.

▪ Platelet count is >50, so no transfusion is indicated at present. 
However, it is important to consider that his platelets may be 
dysfunctional due to uremia, and if he is oozy in the OR, an 
intraoperative transfusion may be appropriate. (Uremic platelets 
pose a risk of bleeding, but this is not an absolute. Some patients 
seem to be more affected than others).

▪ Plasma transfusion is not required as PTT and INR are normal.

Transfusion Review Case 2 - Answer
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• 55 year old male presenting to ER with a complaint of 
hematemesis at home. He has known liver cirrhosis. He is on no 
medication. Vital signs are stable and he complains of abdominal 
pain only. 

• Bloodwork results:

• Hb is 92 g/L (N 130-170)

• Platelets 68 x 109/L (N 150-400)

• INR 1.7 (N 0.8-1.2)

• PTT normal

• Would you transfuse any blood components at this time? If so, 
what would you recommend?

Transfusion Review Case 3
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• No transfusions are necessary. 

• Vital signs are stable, which suggests the degree of bleeding is 
not profuse. Hb is >70 g/L in the setting of a GI bleed.
• It would be important to identify his baseline (with historical bloodwork 

results, if these exist), which would also provide an idea of how much 
his hemoglobin may have dropped. 

• Platelet count is low but sufficient for hemostasis (he could go to 
OR at this current level).

• INR is <1.8 with a normal PTT = no plasma necessary

Transfusion Review Case 3 - Answer



Transfusion Review Case 4
▪ Michael is a 70 year old male who presents to ER with frank 

hematemesis. His has atrial fibrillation and is currently 
anticoagulated with warfarin. Routine bloodwork two days ago 
demonstrated a therapeutic of INR 3.8. Vital signs presently 
include HR 120 bpm, BP 100/68, RR 22/min on RA, Temp 37.2oC.

▪ How do you acutely manage his warfarin associated 
coagulopathy?



Transfusion Review Case 4 - Answer

▪ Tachycardia and soft blood pressure in the setting of frank 
hematemesis and ongoing bleeding with over-
anticoagulation = life threatening

▪ Give PCC 2000 Units and Vitamin K 10 mg IV
• INR was 3.0-5.0 range 2 days ago (likely reliable); this dose is 

correct for unknown INR anyway

• PCC acutely provides deficient factors, Vitamin K reverses warfarin 
effect

• *You should be aware of whether your blood bank has PCC! 

▪ Draw CBC, repeat INR – can do 5-10 min after PCC given to 
guide further management

▪ Plasma is not appropriate if PCC are available



Thank you for your attention and for 
transfusing wisely!

Oksana Prokopchuk-Gauk, MD FRCPC
Transfusion Medicine Physician & Clinical Hematologist
Room 2715, RUH 1955 Bldg
Phone: 306-655-2186
Email: oksana.prokopchuk-gauk@saskhealthauthority.ca

Transfusion Medicine On-Call 24/7:
• Saskatoon/North SK – 306-655-1000
• Regina/South SK – 306-766-4444

mailto:oksana.prokopchuk-gauk@saskhealthauthority.ca
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TOP 3 HIGHLY RECOMMENDED:

▪ Bloody Easy 4: http://transfusionontario.org/en/documents/?cat=bloody_easy

▪ Clinical Guide to Transfusion: 
https://professionaleducation.blood.ca/en/transfusion/clinical-guide-transfusion

▪ Saskatchewan Transfusion Best Practice Recommendations:

https://saskblood.ca/transfusion-best-practice-recommendations/

▪ SaskBlood Provincial Blood Office: http://saskblood.ca/

▪ Informed Consent for Blood and Blood Products (for various former RHAs): 
http://saskblood.ca/resources/informed-consent-for-blood-and-blood-products/

▪ Transfusion Orders from the Physician/Authorized Health Practitioner: Guideline SK 02 
http://saskblood.ca/sk-transfusion-resource-manual/

Transfusion Medicine Resources

http://transfusionontario.org/en/documents/?cat=bloody_easy
https://professionaleducation.blood.ca/en/transfusion/clinical-guide-transfusion
https://saskblood.ca/transfusion-best-practice-recommendations/
http://saskblood.ca/
http://saskblood.ca/resources/informed-consent-for-blood-and-blood-products/
http://saskblood.ca/sk-transfusion-resource-manual/


Component Dosing Reference
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Clinical Guide to Transfusion, Ch 2 (2021)

Component Transfusion Dose Transfusion Time 
per Unit

Expected Increment

RBC Adult: 1 Unit (3-5 ml/kg)

Child or Neonate: 
10-15 ml/kg

2 h typical, 
max 4 h
[5 ml/kg/h, up to 
150 ml/h]

Adult: 1 U → ~10 g/L
Child: 15 ml/kg → ~20 g/L

Platelet 1 Adult Dose
Child or Neonate: 
5-10 ml/kg

60 min typical, 
max 4h

Adult: 25-50 x 109/L at 1h post 
transfusion CBC (may be less if there 
is a consumption)

Plasma Adult: 10-15 ml/kg

Child or Neonate: 10-15 
ml/kg

30-120 min,
max 4h

Factor activity increased by 15-20% 
per transfusion dose

Cryoprecipitate Adult or Child: 
1 unit/10 kg
Neonate: 
5-10 ml/kg

10-30 min per 
dose, max 4h

1 dose (based on 10 ml/kg) →
fibrinogen increase 0.5 g/L



64

▪ STOP THE TRANSFUSION
▪ Assess the patient and institute supportive care

 ABCs, vital signs
 Maintain IV access with normal saline
 Recheck identification of the patient and blood component or product
 Supportive care to maintain organ function if evidence of compromise
 Order investigations based on clinical picture and symptoms

 Bloodwork → CBC, chemistry, ABG; bacterial culture
 Imaging → CxR

 Consider treatments for symptom relief:  
 Acetaminophen (Tylenol) for fever
 Anti-histamine (Benadryl) for rash/itch
 Diuretics (Lasix) for fluid overload

▪ Inform the transfusion medicine lab (even if blood is restarted!)
• Send product and tubing back to the lab for testing if the decision is made 

not to continue the transfusion

General Acute Reaction Management

Delaney M, et al. Lancet. 2016:388;2825-36
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Visit www.blood.ca to book an appointment

NEW location of the Saskatoon CBS donor center:

1406 Emerson Drive (off 8th Street)

Reminder to Give Life!

http://www.blood.ca/

