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Provincial Red Cell Utilization



O Negative Blood Use

RBCs Issued 2019/20

All Units O Neg Percentage

National 708 108 86 329 12.2 %

Ontario 352 514 39 796 11.3 %



Provincial Platelet Utilization



Platelet Audit Results

}1693 adult platelet orders



Platelet Audit Results

Highest 3 Inappropriate Categories for Adult Orders
# (%) of 

Inappropriate

Prophylaxis for spontaneous bleeding
Non-immune thrombocytopenia

Å Hypoproliferative thrombocytopenia due to hematologic 

malignancies, hematopoietic cell transplant or cytotoxic 

chemotherapy, sepsis or medication induced

Å Platelet count >10

371 (53)

Therapeutic
Å Major elective non-neuraxial surgery or procedures 

associated with major blood loss > 500 ml (up to 48 hours 

post-op)

Å Platelet count Ó50

72 (10)

Therapeutic
Å Non - CNS bleeding WHO grade 2

Å Platelet count Ó30

62 (9)



Provincial Plasma Utilization



AB Plasma Issued Statistics

AB Plasma Issued 2019/20 

All ABO 

Issued

AB Issued %AB

National 105,302 16,422 15.6%

Ontario 53,532 9,020 16.8%



Provincial Cryoprecipitate Utilization
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Ontario CRYO Component Disposition FY 2017  2018  2019 

Units Received Units Transfused % outdated

2019- 2020 Tx= 22476

Outdate Rate= 412 (1.7%)
Dis_Other = 1192 (5.0%)

2017-2018 Tx= 41244 

Outdate Rate= 134(0.3%)

Dis_Other = 1365(3.2%)

2018-2019 Tx= 42864

Outdate Rate= 245 (0.6%)

Dis_Other = 1545 (3.5%)



Outline
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}Why wouldnõt you want to transfuse RBCs and PLTs to a patient?

}There is a down side!

}When should you give RBCs?

}Multiple randomized trials and meta-analyses to guide your decisions

}When should you give PLTs?

}Multiple randomized trials and large cohort studies to guide your 

decisions

Both RBC and PLT transfusion decisions are now

based on science, not the art of medicine.



Case

}69 year old female, G5P5 with metastatic cholangiocarcinoma admitted with 

ischemic stroke, renal and splenic infarcts thought to be secondary to cancer-

related hypercoagulable state

}Hb 74 g/L, asymptomatic, anti-Fya

}Prior to transfusion in no respiratory distress (on 1L/NP) with sat of 94%

}1 unit over 2 hours ordered, no pre-transfusion furosemide

}At 15 minute and approx. 15 mL infused she developed hypotensive shock, 

fever, hypoxia, and bilateral infiltrates

}Within 12 hours she expired due to progressive respiratory failure



Case

}Investigation:

}Donor 62 year old female with anti-HLA-DQA1, DQ7, DQ8, and DQ9 antibodies 

(HLA class II not available on patient) and B1-pack red cell (<2 mL plasma)

}Recipient:

}anti-HLA-A2, B35, 44, Bw4 (recipient positive for all antigens)

}anti-HPA-5b

}Anti-HNA-1a, 5a (recipient positive for both antigens)

}Conclusion: Fatal Transfusion-related Acute Lung Injury (TRALI)



The risks of RBCs & PLTs

Why you should always have some reluctance to order
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Risks of RBCs
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}Transfusion associated circulatory overload

}Probably really common ð1-6% of adults

}Transfusion-related acute lung injury

}Rate 1 in 10,000

}Acute and delayed hemolytic transfusion reactions

}ABO-immune hemolysis(by mistake)

}RBC alloantibodies 1 in 13 (HDFN risk for girls and young women)

}Delayed hemolytic transfusion reactions 1 in 7000

}More bleeding (from GI bleeding trials)

}HLA alloimmunizationand risk of transplant ineligibility

}Iron loading



Itõs not because of a worry about HIV

bloody easy 4, Ontario Transfusion Handbook, 2016.



What about PLT transfusion risks?

}Febrile non-hemolytic transfusion reaction (1 in 20)

}Urticarial reaction (1 in 100)

}Bacterial sepsis (1 in 10,000)

}Acute hemolytic reaction (group O platelet to a non-O 

recipient; aka òDangerous Group O Donoró)



Bacterial Sepsis from Platelets

}Blood agar plate vs. hematologist

}Agar 20, hematologists zero

}1 in 2,600 infected (n=20)

}1 in 10,000 symptomatic sepsis (n=5)

}All hematology patients

} 4 of 5 were outpatients

}Onset 9-24 hours post-transfusion

}All moderate to life-threatening

} 1 died

}None recognized as BaCon



Pertinent RBC Trials

33 RCTs with 18,083 patients

restrictive (70 -75-80) vs. liberal (90 -95-100)

Science not the òArt of Medicineó



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



OR 0.97 (0.81-1.16)

JAMA 2016 Nov 15;316(19):2025-2035.



Reduces the risk of transfusion: 0.54 (95% CI: 0.47 to 0.63; 

P<0.001; I2=95%)

And the number of units transfused (mean difference ī1.43 

unit, 95% CI ī2.01 to ī0.86; P<0.001)

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

Cost to put a single RBC unit into a patient $1000



No benefit in CVD patients

OR 0.96 (0.58-1.59)



No benefit for cardiac surgery patients

OR 0.96 (0.76-1.21)

Shehataet al. EurHeart J 2019; 1: 1081-1088



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 (70-80 g/L) for patients with CHD

}Note: MINT Trial underway across USA and Canada ðplease 

try to enroll patients

25
Ann Intern Med 2013; 159: 770-79.



TRICS III

Composite: 0.90 (0.76 -1.07)

Death: 0.85 (0.62 -1.16)



TRISS 2014 RCT ð70 vs 90 g/L in sepsis 

27 Holst et al. NEJM 2014



TRISS 2014 RCT ð70 vs 90 g/L in sepsis 

28 Holst et al. NEJM 2014 epub



FOCUS Trial

Outcomes 

1o: 60 day mortality or 

inability to walk 

independently

2o: In-hospital 

outcomes, falls, fatigue, 

readmit to hospital, 60 

day mortality

2016 pts

Age > 50

Hip # surgery

+ Cardiac RF or 

disease
Transfuse if Hb < 

100g/L

Transfuse if 

symptomatic or if 

Hb < 80 g/L

Median Age 82

Liberal group required 3x more RBCs

NEJM 2011;365(26):2453-62
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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< 90 g/L

Restrictive
Hb < 70 g/L



Traumatic Brain Injury

Lower incidence of TE events:

10 ð22%

7 ð8%

OR 0.32 (0.12-0.79, p=0.009)



PPH ðWOMB Trial

}37 Dutch hospitals, 521 women randomized

}PPH with >1000 ml, Hb drop of 19+ points, and hemoglobin between 

48-79 g/L, no severe symptoms of anemia (dyspnea, syncope, HR>100)

}Randomized to transfusion or no transfusion



48



TRIST Study
(Triggers in patients undergoing HSCT)

}300 adult patients

}Undergoing autologous or allogeneic HSCT

}Trigger 70 vs. 90 g/L

}Target 80-90 vs. 100-110 g/L

}Outcome QOL by FACT-BMT scale

}Mean pre-transfusion hemoglobin difference between groups was 13.7(±9.8) 

g/L

}RBC units transfused in the restrictive-strategy group vs. the liberal-strategy 

group [2(2-6) vs. 4(2-6), p=0.10]

}No difference in any clinical outcomes

Tay, J, et al. JCO 2020 May 1;38(13):1463-1473



TRIST Study

Tay, J, et al. JCO 2020 May 1;38(13):1463-1473


