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Hemorrhage:

- Leading cause of preventable death
in trauma, pregnancy, and non-

BaCkg round trauma surgery 12

Massive Hemorrhage Protocols
(MHPs)
- Framework of expedited protocols

and optimized, standardized
systems3:4-5

- Damage control principles
- Predefined ratio of blood products

Tien et al, 2007
2Kauvar et al, 2006
3Chin et al, 2019
4Cannon et al, 2017
SPetrosoniak et al, 2023



Background

MHPs + Damage Control
Resuscitation:

Improved patient survival’*

Potentially decreased use of blood
products? 4

Reduced blood wastage?: °
Decreased length of stay®
Decreased ICU length of stay®

MHPs alone:

Reduced post-resuscitation
complications®

Expedite access to transfusions +
surgical management®-?

Decreased variability in treatment®

Improved interdisciplinary
communication’

Facilitates quality improvement
processes?

Compliance with MHPs improves
patient outcomes'©

1Cotton et al, 2009
2Cotton et al, 2011
3Duchesne et al, 2010
4Riskin et al, 2009
5Khan et al, 2013
SMothukuri et al, 2015
"Milligan et al, 2009

8 Cotton et al, 2009
9Callum et al, 2019
0Bawazeer et al, 2015



Background

In a 2016 U.S. AAST member survey, 98.4% of responding
hospitals had an MHP’

- Improved from 88% in 2008

- Mostly Level 1 and 2 trauma centres

Canadian National Standards Council recommends all

hospitals that transfuse blood should have a protocol
in place for urgent transfusions3

'Etchill et al, 2017
3Dzik et al, 2022



2018 Survey

Contents lists available at ScienceDirect

Injury

journal homepage: www.elsevier.com/locate/injury

Massive hemorrhage protocol survey: Marked variability and absentin | #)
one-third of hospitals in Ontario, Canada =

Victoria Chin?, Stephanie Cope®, Calvin Hsiung Yeh®, Troy Thompson®,
Barto Nascimento®*, Katerina Pavenski®, Jeannie Callum®“-*, on behalf of the QUEST
Research Group

* Sunnybrook Health Sdences Centre, Toronto, Canada

B Ontario Regional Blood Coordinating Network, Toronto, Canada

“Division of Emergency Medicine Department of Medidne, University of Toronto, Canada
9 Laboratory Medicine and Pathology, University of Toronto, Canada

© Department of Surgery, Sunnybrook Health Scences Centre, Canada

St Michael's Hospital Toronto, Canada

2Chin et al, 2019



2018 Survey

In Ontario, Canada, in 2018, only 65% of Ontario hospitals had an

MHP"

2018 Ontario MHP Data

All Ontario Hospitals

= No MHP = MHP

Large/Medium Hospitals

9

" No MHP = MHP

Small Hospitals

= No MHP = MHP

Chin et al, 2019



2018 Survey

Significant variability between Ontario MHPs:
Activation criteria present in 85% of MHPs

Lab testing variability (37% drew bloodwork at discretion of
physician only)

Temperature monitoring (65% of protocols)
Blood pack components (61% issued blood in pre-defined packs)
Only 32% tracked quality metrics

Chin et al, 2019



Ontario
HOMHP I

Provincial Massive
Hemorrhage Toolkit

Steering committee:

- Canadian Blood services, ORBCoN,
transfusion medicine specialists,
trauma physicians

Consensus MHP Provincial Toolkit
- Modified Delphi Technique

156-page toolkit launched April 2021

- www.transfusionontario.org



Just the facts: Massive Hemorrhage Protocol

d 7Ts of massive hemorrhage protocol.

Trigger massive transfusion protocol

Use a combination of clinical judgement, decision tools and response to
treatment to activate an MHP.

Team preparation

Early notification and preparation of the extended interdisciplinary
team: ED team, core lab, blood bank, hematology, surgeons and porters.

Tranexamic acid

Administer IV 2g TXA <3hr from injury (preferably <1hr).

Test hourly

Standardized laboratory testing done at baseline and hourly until
protocol termination. CBC, group & screen, INR/aPTT, fibrinogen,
ABG/VBG, iCa, lactate and electrolytes.

Transfuse to target

Transfuse using a 2:1 RBC:plasma ratio. Target SBP >80-90mmHg or
cerebral perfusion. Switch to lab guided transfusion when available.

Temperature management

Measure temperature within 15min of patient arrival or MHP activation.
Target temperature >35°C.

Terminate the protocol

Terminate protocol when hemostasis is achieved, hemodynamics and
laboratory profile improves, or vasopressor requirements cease.

CICICCCCIO

By Dr. Andrew Petrosoniak, Dr. Winny Li and Dr. Christopher Hicks

b

Objective MHP triggers

Critical Y4 ) \ )
Administration Shock Index ABC Score RABT Score
Threshold >2 >2
HR Penetrating inj P ing inj
>3 s sep> 1 sop<sommig || - shockmderst
il * HR>120 bpm = <= FAST
. « 4 FAST » + pelvic fracture
RBC units
\ VAN VAN VAN /
Figure 1c.

Standard approach to blood box configuration
9 Cooler 1. 4U (units) RBCs
Cooler 2. 4U RBCs, 4U plasma (4U RBC, 2000 IU PCCs, 4g

fibrinogen)

Cooler 3. 4U RBCs, 2U plasma, 4g fibrinogen (4U RBC,

+ 2000 IU PCCs, 4g fibrinogen)

Modifications for resource constrained institutions
*Platelets should be transfused when platelets <50 x 107 /L.

Petrosoniak et al,



Follow-Up Survey: Methods

82 question web-based survey
« Short answer and multiple choice

« Divided into nine categories:

Demographics, activation criteria, communication, bloodwork, test availability,
temperature management, transport containers, transfusion medicine support, and
quality metrics tracked

Sent to 159 hospitals

- 158 in Ontario, 1 in Nunavut

- Completion by May 26, 2023

- Follow up by phone if not received

Descriptive Statistics + Chi Squared Analysis (p<0.05)



Results
+

Ontario MHPs in 2018 = 97
« 65% of hospitals

Ontario MHPs in 2023 = 122
/7% of hospitals

p=0.02
Net increase of 25 hospitals with MHPs
(Note that 9 new hospitals included in new study)

Change in Ontario MHPs from
2018 to 2023

100%
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80% *
70% .

60%
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122
(77%)

2018 2023



Results
% of Hospitals by Size with an MHP in 2018 and 2023
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Geographic Distribution of
MHPs in Ontario

W Have
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Ontario hospitals with MHPs (A) and hospitals without MHPs (B)



Results

160

140

120

100
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20

Ontario Hospitals and Alignment with
the Ontario MHP (n=159)

151
(93%)

29
(18%)

47
(30%

8
(7%)
]

Has MHP or working on Alignment with Not Aligned and Not Planning to Align with
Ontario MHP Ontario MHP



Other Results

Massive Transfusion
Protocols (MTPs):

 Defined as a set number
of blood products in a 24-
hour period

(often > 10 units of
blood product in a 24-
hour period)

In 2018:

68% were called Massive Transfusion
Protocols

Massive Hemorrhage
Protocols (MHPs):

Damage control principles

- Predefined ratio of blood
products

- Framework of expedited
protocols and optimized,
standardized systems

In 2023:

11% were called Massive Transfusion
Protocols

Ontario MHP Toolkit
Chin et al, 2019
Cannon et al, 2017



Other Results: Activation and Termination Criteria

* No significant difference in % of MHPs with activation criteria

Significant increase in sites using hemodynamic parameters for activation criteria

A
A

Only 7% still using "physician discretion” as their only criteria
Significant increase in sites with overhead page for activation (70%) ‘

b

Maijority of overhead page called “Code Transfusion”

 Termination criteria - Not assessed in 2018

61% now have termination criteria

ar

65% have provisions for transfer out patients



Other Results: Predefined packs

-

~

S
SR

2018 — 59 sites used pre-defined packs
(61%)*

2023 — 100 sites used pre-defined packs
(82%)*




Other Results:
Pediatrics

101 Hospitals with MHPs (83%)
provided care for pediatric patients

Only 56 hospitals included pediatric
patients in their MHP (55% of
hospitals that provide care for
children)

No comparison data from 2018

Ontario MHP does include provisions for
pediatric patients




Other Results: Consent and Quality Control

e Consent

MHP with provision for patient/SDM notification of
activation and potential adverse effects: 46 sites (37%)

* Quality Control

Multidisciplinary debriefs have decreased from 66 sites
(68%) to 51 sites (43%)

Quality metrics tracked has increased from 30 sites
(31%) to 54 sites (45%)



Change in Ontario MHPs from

2018 to 2023
[)_ . 100%
ISCUSSION 90%
Overall: 80%
+ Significant improvement to number of 0%
MHPs in Ontario (77% of hospitals) 60%
« Even more promising: 93% of sites S0%
working on implementing an MHP 40% 122
30% (77%)
20%
10%
0%

2018 2023



Discussion

« Study Limitations
Self reported data
Compliance to existing protocols unknown

« Areas for improvement for sites with an MHP:
Reduce variability in compliance and standardization
Pediatric provisions for sites that see pediatrics
Quality metrics



Discussion

Barriers to Implementation:

Rural sites — low volume of transfusion

Lack of support, funding, and dedicated
time outside of clinical duties

COVID-related delays in implementation

Future Directions:

Continue to facilitate implementation of
provincial MHP and address barriers

Qualitative analysis of barriers to
implementation

g
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Hospitals with an
MHP
122

(77%)

Fully Aligned with Partially Aligned

Ontario MHP with Ontario MHP
75 39
(47%) (25%)

Working on Aligning Not working on
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(15%) 15
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