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Introduction

Massive bleeding  = 10 units of red blood cells (RBC) or more in 24 hours

• Leading preventable cause of death in trauma, childbirth, and surgery (1–3)

Massive Hemorrhage Protocols (MHP) are a set of instructions 

Streamline delivery of massive amounts of transfusion components (red blood cells, 
plasma, platelets, and plasma)

MHP demonstrated to improve operational (4–7) and patient outcomes (8,9)

• 74% reduction in the odds of mortality (8)

independent predictor of survival (86.7% vs. 45.0%, p < 0.001) (9)

In 2019, a multidisciplinary expert committee proposed eight quality-indicators (Q1-Q8, see 
right) for a successful MHP [4]. These were adopted in the Saskatoon Hospital Network in 
2021.





Methodology
Retrospective chart review, 3 urban hospital facilities (RUH, SPH, SCH) between August 2021 –
August 2024

• data from the first year is presented here

Primary outcomes: 

Establish a baseline for compliance rate for 8 quality indicators

• Develop a tool for ongoing provincial quality assurance

Secondary outcomes: 

Compare Saskatoon hospitals to published data from Ontario hospitals

[MHP activated] vs. [Massive transfusion, no MHP activated]. 
Latter group defined by 10+ RBCs issued in 24-hours.

Describe significant challenges in data collection for future improvement strategies.

Aug 2021 - Aug 2022

Massive Transfusion (10+ RBCs in 24 
hrs) 32

MHP activated 24

No MHP 8 

MHPs activated 47

Aug - Dec 2021 13

Jan - Aug 2022 34



QUALITY INDICATORS 
(10)

Q1. Proportion of patients receiving tranexamic acid within 1 hour of protocol activation.

Q2. Proportion of patients in whom red cell transfusion is initiated within 15 min of protocol activation.

Q3. Proportion of patients with initiation of call-for-transfer within 60 min of protocol activation (for patients 
requiring transfer for definitive care).

Q4. Proportion of patients achieving temperature 35°C or more at termination of the protocol.

Q5. Proportion of patients with hemoglobin levels maintained between 60 and 110 g/L during protocol activation, 
excluding certain pediatric populations (e.g., neonates) that may require higher hemoglobin values.

Q6. Proportion of patients transitioned to group-specific red blood cells and plasma within 90 min of arrival/onset 
of hemorrhage (e.g. transitioned from group O to patient’s actual blood group).

Q7. Proportion of patients with appropriate activation (e.g. ≥ 6 red cell units in first 24 h, > 40 mL/kg per 24 h of 
RBCs in pediatric patients) or before this level in patients dying due to hemorrhage within 24 h.

Q8. Proportion of patients without any blood component wastage (including plasma that is thawed and not used 
within the 5-day limit on another patient).



MHP activated

Study ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

R210906-01 Y N N/A N N Y Y Y
R210909-01 N Y N/A Y N Y Y Y
R210909-02 N Y N/A DNC DNC N Y N
R210909-03 N DNC N/A DNC DNC DNC DNC N
R210910-01 Y Y N/A N DNC N Y Y
R210911-01 Y Y N/A DNC N Y Y Y
R211020-01 Y N N/A Y N N Y Y
R211021-01 Y N N/A N N Y Y Y
R211031-01 Y N N/A Y N Y Y Y
R211112-01 N Y N/A DNC N Y Y Y
R211126-01 Y DNC N/A N N Y Y Y
R211130-01 DNC N DNC Y Y N Y N
R211207-01 Y N N/A DNC Y N Y Y
R220409-01 N Y N/A Y Y Y Y N
R220413-01 Y Y N/A Y Y N Y N
R220416-01 Y Y N/A Y N Y Y N
R220424-01 Y Y N/A DNC N N Y N
R220424-02 N Y N/A DNC Y N Y N
R220424-03 N N N/A DNC Y Y Y N
R220521-01 N Y N/A DNC N N Y Y
R220525-01 Y Y N/A DNC Y Y Y N
R220801-01 Y DNC N/A DNC DNC N Y N
R220808-01 Y DNC N/A Y Y Y Y N
R220823-01 DNC Y N/A DNC N N Y Y
R220825-01 Y Y N/A DNC Y Y Y N
R220830-01 DNC Y N/A Y N Y Y Y
R220831-01 DNC DNC N/A DNC N Y Y Y

Quality Indicators

Y=Yes, N=No, DNC= Did Not Collect, N/A=Not applicable

Q1. TXA within 1 h

Q2. First Transfusion within 15 min

Q3. Call for transfer within 60 min of 
activation

Q4. Temp 35°C or more at termination

Q5. Hb within 60 and 110 g/L

Q6. Group specific RBC and plasma 
within 90 mins

Q7. Appropriate activation 

Q8. No component wastage

Results





Q1. TXA within 1 h

Q2. First Transfusion within 15 min

Q3. Call for transfer within 60 min of 
activation

Q4. Temp 35°C or more at termination

Q5. Hb within 60 and 110 g/L

Q6. Group specific RBC and plasma 
within 90 mins

Q7. Appropriate activation 

Q8. No component wastage

Discussion
Challenges

• Q2: Time-to-transfusion is tracked on handwritten TAR. Many do not 
record time of first RBC initiation

• Q3: Difficult to collect. Decision to transfer comes from written notes, 
and there is no way to determine the interval between decision-to-
transfer and call-for-transfer.

• Q4: Temperature is intermittently collected and can be stored in 
different locations depending which team is overseeing (trauma, ER, 
surgery/anesthesia, etc.).

• Q5: Many patients with Hb >110 g/L at the end of MHP.
• Q8: Many cases with blood wastage, usually RBC or plasma (see 

supplementary).
• Overall: Lack of IT makes retrospective data collection very challenging!

Solutions
• Add quality indicators to MHP debrief procedure. Clinical partnership in 

data collection
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