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1. Lay SummaryExerciseTrillium Curawas a preparedness exercise #iaulated the
challenge of managing the high and sustained flowastialtiesvho couldbe brought back to
Ontario for treatment and recoverytite event of a conflict or waPreparedness exercidesp
identify ways to perform better during a crisis and build relationships between the leaders who
will need to work togetheo launch and sustain an effective health system respbrikiem

Cura brought partners from taeademichealth systemand public sectors together with

members of the Canadian Armed For(@AF) and other experts to explore strategies on tiow
betterpreparédor this flow of woundedndividuals,while ensuringongoingaccess to healthcare

for the rest of the population of @mio. In this way, Trillium Curavasanexerciseaimedat
enhaning preparednes®r largescale health emergencies

2. Participants reported that following the exercise they better understood how to respond to
asustained massasualty situatiotike the one presented iExercise Trillium Curathe

stakeholdersvith whom theywould need tavork, and underscordtie importance ofaving a

clear under st andi n g,andfthe toleseof otherm thigtgeaf zat i onds r
emergencyExercise Trillium Cura helped identify ways to improve leadership and organization

of care in case of a crisigptions for improving thefficiency and quality of health serviceke

importance of making plans to increase the number of people working together in the health

system planning forkey resources like skin, blood and blood produetisabilitation and mental

health resourcesindoptions for using new technologies and improving our ability to share
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information across partners. Although Trillium Cura focused on managing wartime casualties,
the recommendations in this report could enhance preparedness for many types of emergencies
that could challenge our health systéfrercises like Trillium Curaarea valuable part of

planning for crises and participammphasized that thexercise be repeated on a regular basis

and expanded to incluagher jurisdictions.

3. Executive summaryExercise Trillium Cura was a stratetpvel tabletop exercis@ TX)
designed to help prepare the Ontario health system for the challenge of integrating large volumes
of casualties that would occifrCanada was engaged in sustained large scale combat operations
(LSCO). Several key recommendations emerged regarding leadership, governance, and
collaboration; service delivery; health workforce considerations; medical products and
technologies; and morgxercise Trillium Cura adopted an-akhzards approach during the

design and execution of tH@X. An all-hazards approach, as described by the World Health
Organization (WHO), emphasiz#sat while hazards vary in source (natural, technological,
societal), they challenge health systems in similar vlagfsrequiranultisectoral respons&o,

while Exercise Trillium Curdocused on the specific challenges stemming from the repatriation

of warzone casualties, the insights and recommendations gleaned throughout the exercise could
support othehealth systenchallenges.

BACKGROUND

4, Health system preparednebsCanada, members of tlAF receive healthcare directly

from the military, funded by the federal government. This is because the Canada Health Act and
provincial health insurance acts exclude CAF members from the list of insured persons for
provincial healthcare coverage based anuhderstanding that the federal government, through
the Department of National Defence (DND), is responsible for the healthcare of military
personnel. As a result, the CAF provides comprehensivthisgvices to its members through

its own medical facilities and personnel.

5. The CAFdoes not have dedicatbdspitals thereforejt procureshespecialized care
andserviceghat arenot available within the militarpealthcaresystenthrough the provincial
andterritorial systemsWhile the impact of these needs may not cayg@eciabldealth system
strainduringpeacetimein acomplexmass casualtgituation, such as that caused by an LSCO,
newcare needfrom the military couldhave fafreachingmpacst onthe Ontariocivilian health
system Meeting the demands of such a crisis requisgeful planning to develop coordinated,
innovative and adaptive approaches to expand capacities and conserve regoossesvilian

and military health system#/hile ensiring high quality acute and routine care is provided for all
Ontarians.

6. Exercise goals and objectiv@e goalof Exercise Trillium Cura was tconduct a
strategylevel TTX tohelp prepare the Ontario health system for the challenge of integrating
large volumes of casualties that would occur if Canada was engaged in sustained LSCO (refs A

).

7. Exercise Trillium Cura took place from&November 2024 afinity Healthin Toronto.
Originally conceived in Spring 2024, this exercise was planned and exéaugedha strong
partnership between the Dalla Lana School of Public Health (DL&PWiversity of Torontp
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the Canadian Institute for Military and Veteran He&t#search (CIMVHR)Trauma Program
St . Mi c¢ h a edaradian HaocesHedlttaServices (CFHS), and the Canadian Joint
Warfare Centre (CJWC).

METHODOLOGY

8. The planning and execution of Exercise Trillium Cura progressed oveinzosith
period, as noted belaw

a. June 2024: Exercise concept discussed and key sponsors convened.

b. July-September 20242JWC, in collaboration with DLSPH and CFHS, designed
and developed the exercise.

C. October 3, 2024: Participants and organizations confirmed.
d. October 1%, 2024: Exercise rehearsal.
e. November &, 2024: Exercise setup, introductory dinner.

f. November ¥, 2024:Day 1 activities, consisting of a detail€@X involving a
diversegroupof civilian and military healtlsystemteam members.

g. November &, 2024: Day 2 activities, including small group exploration and
presentation of key areas.

9. ParticipantsAnnex A offers a complete list of participankgy participating

organizations includethe Department of National Defence (DND) daahadian Armed Forces

(CAF), DLSPHand University of TorontoCIMVHR, Trauma Program St . Mi chael 6s
Hospital SunnybrookHealth Sciences Cenfr@®ntario Health, Public Health Ontario,
Emergency Management Ontario, ORNGE, Ontario
(CBS), Veterans Affairs Canada (VAC), Health Canada, Transport CaratRLiblic Safety
Carada.While Exercise Trillium Cura was Ontaffocused, there were observers frBnitish

Columbig Alberta, Quebec, Nova Scotia, the German Embassy;landgrdUniversity.

10. Intotal, 72 people attended Exercise Trillium Culd attendees were virtual observers
and 4 attended in person. Th& #h-person attendees were assigned one of six roles, based on
the organizations they represented:

a. The exercise directorat@his group consisted of the sponsors, designers,
facilitators, and data capturers.

b. Thepatient evacuation coordination centre (PECIjteenpre-selected
participants formed the provincial PEC@hich convene#tey decisiormakers
within the exercise responsible for assessing and triaging casualties while
simultaneously trying to preserve the stability of the Ontario health system.
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C. Thered team The red team consisted of three carefully chosen subject matter

experts (SMEs), chargedwithh e r esponsi bility to
assumptions, deductions, and decisions.

d. The investigator teanThis team consisted of thr&MEsthat could be tasked to
quickly explore the viability of a key ideaisedduring the exercise.

e. The media teamA team of one, this consisted of a journalist tearesentethe

views of the public and/as tasked with holdinBECC members accountable for
their decisions.

f. The inperson observerény attendee not assignémlanother role was assigned
as an official observer. Observers were responsible for traekmeggentnsights

c hal

and recording them on data capture cards, which were collected at the end of each

day.

11. Exercise scopélheentire journey of aeturningCanadian casualty can be long and

complex, involving numerous stops and organizations along the way. The graphic below depicts

a simplified version of @ a s u gotentialfpirneyd from pointof-injury to arrival in Canada.
While all stages merit exploration, Exercise Trillium Cura only focused on the latter stagges
the casualtyvas arrivingin Canada
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Role 4
Medical support in country of origin. Special
surgeries/procedures and reconstruction.

Role 3
Medical support at formation level and above. Specialist
diagnosis and surgeries.

Role 2
Medical support at formation level. Triage, resuscitation,
emergency surgery (Role 2+).

Role 1
Medical support at unit level or below. First-aid and
immediate life-saving measures.
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12.  Exercise scenaridAnnex B offers complete information on the design of Exercise

Trillium Cura The exercise was designed to simulate the sustained arrvalaveragd5

casualties per wedkef H) who would require onward care and management fhen©Ontario
provincial healthcare system. Each casualty had a unique story, consisting of demographics,
injury mechanism, injuries, treatment received in theatre, and number of weeks needed in a burn
unit, intensive care unit (ICU), or hospital walifthe participants on thgrovincial levelPECC

were charged with triaging the warzone casualties as theg@rTo ensure accuracy, the

capacity of theOntario healthcare system was modeled usintptgate capacity and occupancy
data provided by the Canadian Institute for Health Information (Qhdf)J)and the Ontario

Ministry of Health (MOH)(ref K). Additionally,a very conservative % o f Ohealtar i 06 s
workforce were removed as a starting condition, which represented the portiomai health
resourcesHR) that would be deployed overseas durng.SCO.Finally, additional

challengesvere introduedthroughout the exercissuch as chemical, biological, radiological,
nuclear (CBRN) threats, local environmental disasters, eyfbacks, multidrugesistant

infections, and public protests.

13.  SurveysPre and postexercise surveys were conducthdt revealed several positive

changes in perception resulting frgrarticipation inExercise Trillium CurgAnnex Q. Survey
datahighlightedi mpr ovement s in participantsd perceptic
understanding related to a compbmd sustainethass casualty scenaribheir perception of

preparedness to coordinate between civilian and military health sysksonsproved.In

additontoan i ncrease in partici pasduriagiapmwlondesir st andi n
crisis, the greatest increaseveag e n i n  paderstanding of the roles ®f other

organizations. In short, there was an increase in-orgnizationaunderstanding, which is

essential to effective coordination before and during emergei&pesific insight§rom

participants and observers gmresentedn Annex C

14.  During the exercise, participants noted key insights and findings on specifiethkiotp
cards whichwere retained by DLSPHt the conclusion of the exerciséhe insights on these
cards, along with notes and observations taken during the exercise -taerdpesexercise
surveys, and conversations amongst the exercise directors are thematically organized and
presented below, along with recommendations.

15. Daily summariesA detailed log of the conversations and decisions was maintained
throughout Exercise Trillium Cur@nnex D).

FINDINGS

16. An adaptedVHO Health System Building Blocksas useds an overarching framework
by which to organize the findings from Exercise Trillium Curiae exercisérameworkoutlines
essential health systesfements includingl) leadership, governanaad collaboration(2)
service delivery(3) health workforc€4) medical products and technologiasd(5) information
systemghat contribute to health systems resilience

17. Insights and recommendatiofi@ble 1 provides an overview of themes and insigfits.
details for each insight follow below.
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Table 1.Summary ofExercise Trillium Cura themes and insights

sharing.

Theme Insights
1 Managing and tracking casualties repatriated back to Canada w
require nationalevel oversight and command and control (C2).
! , 1 The provincial PECC structure needs to be defined with clear rg
Theme 1 Leadership, governance d ibilities
and collaboration and responsib o .
Defining and coordinating the T A robust _rlsk communication and community engagement strate
casualty management process. is essential to convey Ieadershlp_de0|5|oqs apd build publlc_ trus
1 Early collaboration with community organizations and charitable
groups can foster comprehensive support for repatriated casual
and their families across their care journey.
1 Identifying a single national repatriation hub could support
STRATEVAC and retriage.
1 Consider incident management structures.
Theme 2a Service delivery 1 Artificial intelligence (Al) guided by an ethical framework offers g
Planning anaperationalizing triage opportunity to support swift and effective triage
and pathways to care. 1 Casualty pathway algorithms are needed to ensure coordinated
1 Identifying organizational responsibility is essential for efficient
transport across the casualty pathway from repatriation to onwa|
care.
1 Cohorting casualties with similar care needs could enhance qug
of care.
1 The ability to provide care for people with burns will be limited b
Theme 2h Service delivery access to alreadyonstrainedpecialized resources.
Ensuring health system readiness t{ § Management and care of n@anadian casualties, including
deliver high quality complex care fo| captured persons, requires inggyency administrative readiness.
casualties. 1 Ongoing rehabilitation and mental health care will be highly
stressed.
1 Consider payment/reimbursement structures regarding the cost
healthcare for repatriated warzone casualties.
1 Itis essential to plan f@xpanding health workforce capacity,
Theme 3 Health workforce expediting specialized trainingnd preventing burnout.
Bolstering capacity and enhancing | 1 Ensuring rdust mental health supports for the health workforce
skills while minimizing burnout. require deliberate attention.
Theme 4 Medical products and 1  War could disrupt manufacturing and supply chains for key
technologies healthcare materials and equipment including humangshkiftsfor
Findinginnovative and effective burn careas well adlood products.
ways to ensure access to essential
specialized products.
Theme 5 Information 1 il_n?g?r:]zggnp.)rlvacy aspects must be considered when sharing ca|
management andechnology 1 Technical limitations could hinder coordinated information shariy
Developing robust systems for . . ) o )
information management and 1 Atrauma registrnor panQanad|arpat|entreg|stry|s es_f,enual
1 Cyberattacks on health infrastructure must be considered and

prepared for.

6/20



7120

a. Theme 1L eadership, governancend collaborationThis theme pertains to

defining andcoordinatingthe casualty management process

i. Insight Managing and tracking casualties repatriated back to Canada will
require nationalevel oversightand command and control (C2)

)

(b)

(€)

(d)

(e)

DescriptonEx er ci se Tril |l ium Cura focus
providing care for repatriated warzone casualties. An assumption

was made that a certain percentagellofepatriated casualties

woul d be Ont aThe comptexity ahe regamiatigne .
stagebecame immediately apparent as participants discuissed

C a S u golrnbey l@esveen leaving Europe and arriving in Ontario.

Key decisions such as (1) who decides which province will accept
responsibility for each casualand (2) where is the haradf point

between the CAF and a civilian healthcare organizatiere

determined t@equire national level oversight.

Recommendation. A national level team (perhaps a national
PECC)should be defined and convenedéve as dnk between
thepointof-injury (the theatre), the intermediate plaafecare
(Europein this case)and the provinceand territoriegthe final
destination for ongoing care) key responsibility of a national

PECC would be coordinating with the provinces and territories and
determininghow repatriated casualties will be distributed across
the country

Recommendation 2Vorking together, the national and provincial
team shouldxploretherequirements, expectations, commitments
and related legislation that could shape oversight and C2 with an
aim to clearly define and formalize these.

Recommendatiofl. Leverage existing policies to support further
nationatlevel exploration of this key issue. For example, Sections
1 and 2 ofThe Emergencies Management Aaf G) outline
ministerial and governmental agency responsibilities for the
mitigation of, preparedness for, response to, and recovery from
emergencies.

Recommendatiod. Identify key stakeholders for a natioriak e a m

of teamso to begi nandademify posséle i on o f
solutions.This could includeall federalagencies that took part in

Exercise Trillium Cura along witbther agencies, ministries, and

offices, for examplehe Department of Finance, Public Services

and Procurement Canada, the Pri me
Correctional Services Canadhe Royal Canadian Mounted Police



https://laws-lois.justice.gc.ca/eng/acts/e-4.56/page-1.html#h-214348
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(RCMP), Canadian Border Services Agency (CBSKinovation
an Economic Development Canadad others

Insight The povincial PECC structureeeds to be definaalith clear
roles and responsibilities

)

(b)

Description Exercise Trillium Cura endeavoured to put the right
agencies and people together (see Annex A) such that they could
form the provincial PECQwhich is tasked with providing

provincial oversight for managing repatriated casualties to Ontario
Two key exercise outputieveloped by participantslate to the
PECC the first is a flowchart depicting agencies and organizations
potentially involved in th@versight and management of

repatriated casualti@sto Ontario (Annex E)the second is an
organizational chartgdescribingone possibl®ECC structure

(Annex F).Thesedocumentserve as starting postor further
discussion andlaborationlIt was highlighted that thprovincial

PECC must be structured and staffed in such a way tisat it
integrated and coordinated witie national PEC@escribed

above

RecommendatiarConvene a mulagency working group tasked

to refine the flowchart by mapping organizations involved in the
oversight and management of repatriated casualties, as well as their
points of intersection. The group should disdherarticulae and

refine the provincial PECC structyres well as define and agree

upon terms of referenc®nce determined, existing healthcare (or
healthcareadjacent) agencies must identify which positions within
the PECC they are ideally suited to fill. The sgmacessshould

be repeated for the other provinces and territories, along with the
national PECC.

Insight A robustrisk communication and community engagement strategy
is essentialo convey leadership decisions and build public trust

(@)

(b)

Description As was evident during the COVHD9 pandemic,

effective leadership requires clear communication that actively
builds trust. Exercise Trillium Cura underscored the need for
effective communication during a time of war and the importance
of transparency andcceountability to communitiedt was noted

that a sustained influx of warzone casualties could impact how care
is delivered to the publiand that this will require community
engagement and tailored communication strategies

RecommendatiarA communityengaged communications and
media approach should be considered as a core component of the




PECC.This strategy should be tailored to both the public and key
stakeholdersSuch a strategy should leverage lessons learned from
COVID-19 about the need for tailored communication,
engagement with community leaders to develop contextualized
messaging, and building in feedback mechanisms so messaging
can meet the needs, questicars] concerns of communities.

Special care should be paid to quickly identifying and addressing
mis- and disinformation.

iv. Insight Early collaborationwith community organizations and charitable
groupscan fostecomprehensive support foepatriated casualties and
their families across their care journey.

(@) Description Past crises have underscored that community
organizations should be involved early and often when developing
responses. Exercise Trillium Cura offered an opportunity to
consider how to engage-ofesoctileed yloom
response. Across thasualty journey, from before repatriation to
ongoing rehabilitative care in communities, support will be needed
for those requiring care, as well as for their families.

(b) RecommendatiarExplorethed att er st ages of a ca
and how care can be seamlessly continued after the point of
discharge from an Ontario healthcare facildyganizations such
as Canada Company, Wounded Warriors, and True Patriot Love,
amongst others are important starting points for engagement and
consultation.

b. Theme 2 Service deliveryThis theme focuses orgmning and operationalizing
triage and pathways to care.

i. Insight Identifying a single national repatriation heduld support
STRATEVAC and retriage.

@) Description As part of the exercise, participants were briefed on
the intense challenges and pressures facing Role 3 hospitals in
Europe and the importance of striving for a seamless and
coordinated pathway that minimizes the operational and
administrative demands the warzone. Participants described how
a single point of disembarkation could simplify the strategic
evacuation (STRATEVAC) | egistics
triageo of alll repatriated casual
possible single ational hub for repatriatiogiven (1) the
geographic density ofdiverse array of medical specialty
expertise (2) the proximity to the largest burn unit in Canada
(SunnybrookHealth Sciences Cenjreand (3) the possibility of
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(b)

leveragingLester B.Pearson International Airport as both an
intermediary hospital and national triage p@stit offers

geographic proximity to Europas well asignificant established
horizontal infrastructureo accommodate air traffic and transport
and established vertical infrastructure (Terminal 2 itself), which
may be repurposed into a sophisticated temporary hospital and
triage point.Following the retriage, casualties could be assigned
and moved t@therprovinces/territories ointegrated ito the

Ontario healthcare systeM/hen discussing this plan, participants
also reflected that having a single hub may result in additional
patient transfers, delays and the need for increased transportation
resources in Canada to redistribute patients, emphasizing the need
for further digussion and planning.

Recommendatim Convene a working group, with federal and
provincial representation, that explores the viahilitgportunities,
and challengesf a single point of disembarkatipm addition to
assedsg all possible optionand considerationfer triage upon
arrival in CanadaThe group could alsiead the development of
trigger points for operationalization in the event that rapid
establishment of such a facilityneeded antaise with
stakeholders to elaborate,@md potentially practice
disembarkation procedures.

Insight Consider mcident management structures.

(@

(b)

Description One observemoted that every jurisdiction in Canada
and theUnited Stategwith the exception of Ontario) uses a
management structukmown asan Incident Command System
(ICS) whereagOntario uses a similar, albeit different, system
known adncident Management SystemsS).

RecommendatiarExplore the merits and demerits of the existing
incident management system, particularly within the context of
sustained volumes of repatriated warzone casualties.

Insight Artificial intelligence (Al) guided by an ethical framework offers
an opportunity to support swift and effective triage.

(@)

Description It was noted that there may be existing or emerging

Al solutions that can aid decision makers (the PECC) in optimizing
the triage process. An Al prograguided by an ethical framework
for triage,could (1) monitor Ontario hospital
capacity/occupancy/expertise, (2) assess the inflow of warzone
casualties, and (3) make recommendations for casualty distribution
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could both speed up and enhance
triaging process.

(b) RecommendatiarDevelop and operationalize an ethics framework
for triage and PECC decisianaking supporand explore how this
could be applied to existing or novel Al solutions

Insight Casualtypathway algorithmare needed tensure coordinated
care

(@) Description Different types of casualtieboth in terms of injuries
and nationalitiesyill require different journeyfrom initial triage
and onwards to disparate parts of the healthcare system in Ontario
and elsewhere in Canadeased in part, on existing capacities
Ensuring that coordinated and higbality care can be maintained
between military and civilian healthcare systems will require
interlinkedcasualtypathway algorithms that are tailored to
different injuries and care trajectories.

(b) RecommendatiarDevelop acasualtypathway algorithm for the
following (nonexhaustive) types of casualtiggople with burns
people exposed to differe@BRN hazardsand peoplavith
multidrugresistant infectionsontracted in the warzonin
addition, considerations will need to be made for ensurarg
Canadians, state adversari@sgdnon-state adversariggceive the
proper administrative processing in addition to their CHnese
would need to be integrated into information technology systems
(discussed in more detail below).

Insight Identifying organizational responsibilitg essential foefficient
transporiacrosghe casualtypathwayfrom repatriation to onward care

(@) Description The STRATEVAC of a casualty from Europe to
Canada was assumed to be a CAF responsibility. That said, it was
acknowledged that this transport would likely be via a contracted
carrier. Upon arrival in Ontario, it was noted that movement of this
volume of @sualties could exceed provincial resources.

(b) RecommendatiarSeveral recommendations were discussed
during the exercisand further engagement is needed to elaborate
on transport pathways and resourdesst,as described abovi,
washighlightedthat a single poirbdf-entry into Ontario (Toronto)
would simplify the logistics of moving casualties. Second, from
both an authorities and decision rights perspectivess
underscoredhat ORNGE had the leadership and expertise to
manage the movement of casualties from the point of

t
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disembarkation to whatever healthcare facility was necessary.
However, it was also noted that
alone would be insufficient for the expected number ofinter
provincial casualty movements, thereby requiring close

coordination wih regionalEmergency Medical Services (EMS)

and alternate private providers.

C. Theme 2bService deliveryThis theme is abouthsuring health system readiness

to deliver high qualiticomplexcarefor casualties

Insight. Cohortingcasualties with similar care needs could enhance quality
of care.

@

(b)

Description.As the number of complex casualties returning to
Canada increased during the exercise, participaptstedthat
creating cohortsf similar casualtiesould be a way to ensure
infection prevention and control (e.g., for people with multidrug
resistant infections), facilitate patient tracking to enhance safety,
and as a way to concentrate health worker expertise with those
who need it most.

Recommendatioridentify and explore the relative barriers,
facilitators, and costs of innovative models of care, as well as the
infrastructures and resources needed to support their development
and scale upluring crisis

Insight The ability to provide care for people with burns will be limited
by access to alreadyonstrainedpecialized resources.

(@)

(b)

Description The types of injuries arising from modern conflict
strongly suggests that the number of casualties requiring burn care
will quickly exceedthe limited availabléurn capacity. During the
exercise, the burn ward quickly escalated to well over 300%
capacity, while other modeling done in support of Exercise

Trillium Cura suggests that burn wards could escalate to over
600% capacityln addition, there is a need to ensure an adequately
trained health workforce able to provide the complex and
specialized careequired for effective and highuality care for

people with burns. Skin is another important resource for burn care
that is discussed in Theme 4 below.

RecommendatiarContingency plans should be developed that
explore novel ways to expand health system capacity for treating
burns, this could include actionable plansfésttracktraining of

a specialized health workforce focused on providing care for burns
andrepurposingacilities intohigh capacitypburn wards.



i Insight Management and care mdn-Canadian casualties, including
captured persons, requires intgyency administrative readiness

(@) Description It is possible that ne@anadian allied casualties may
be repatriated back to Ontario for follemn care. NATO is
developing alliancavide policies pertaining to thi#. is also
possible that captured and injured adversary combatants may be
repatriated back to Ontario for follean care.

(b) RecommendatiarFurther exploration is neededtbie legal and
technical nuances associated with treating@anadians. Issues
such as information sharing, cultural considerations, funding, and
eventual return to countgf-origin all must be exploredror
captured personsy ease security and tracking issues, it was
suggestedhat a single healthcare facility be used to treat and
manage captured persons. This facility could be a repurposed
existing healthcare facility or a new purpdsslt facility. It was
agreed that this would tzfederatlevel issue to fund and resolve,
requiring a multidisciplinary planning team consisting of the
RCMP, CBSACSIS,CAF, Correctional Services Canada (who
haveexistinginternal healthcare resources and secure patient
wards)and other agencies.

iv. Insight Ongoing rehabilitatiomnd mental healtbare will be highly
stressed

(@) DescriptionOne of the | atter stages of
rehabilitation. This rehabilitation could be done via a prolonged
stay within a hospital ward, daily visits to a hospital ward, in
another care facility such as a physiotherapy location, or within a
casl a | t y 6 throughohouse célls or telehedltifhe longer the
conflict, the more casualties there will klgjuiring rehabilitation
care. Modeling completed by the Exercise Trillium Cura planning
team revealed that rehabilitative capacityl i amongst the most
stressed and overloaded parts of the healthcare syistentdition,
participants emphasized the importance of ensuring that casualties,
as well as their families have access to timely, appropriate and
coordinated mental health caen already limited resource across
Ontario.(Please note that health worker mental health is
considered in the following section).

(b) Recommendatioft. Convene a working group that can explore
methods of both increasing rehabilitative care capacity and
decanting it
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(©)

Recommendation Zonvene a working group that can explore
mental health care capacities and resources, and how to surge and
extend these capacities to ensure ongoing access to care.

V. Insight Consider pyment/reimbursement structamegarding the costs of
healthcare for repatriated warzone casualties.

(@

(b)

Description Current reimbursement mechanisms regarding
provincial healthcare resources for CAF personnel (Blue Cross)
may not be suitable during LSCO and large amounts of repatriated
casualties.

RecommendatiarConvene a working group, consisting of policy,
legal, and financial experts that will explore existing policies

(CAF, treasury board, emergencies acts, etc.) and agreements and
determine what remains extant and what new policies would be
needed

d. Theme3: Health workforceThis theme focuses omlstering @pacityand

enhancing skills while minimizingurnout

i. Insight It is essential to plan for expanding health workforce capacity,
expediting specialized trainingnd preventing burnout.

(@)

(b)

Description The sustained mass repatriation of warzone casualties
would likely demand an increased numbeheélth workerscross
multiple disciplines These health workers would require
specialized skills to provide high quality care for warzone
casualties. Providing care during crisis, as seen during the GOVID
19 pandemic, places significant and-feaching strains on the

health workforce leading tournout and attrition. The pest
pandemic reality is of an already overextendedlthworkforce

that maynot be resilient to the intense and sustained stressors
presented in Exercise Trillium Cura.

Recommendatioridentify the required staffing mix and explore
novel avenues for rapidly expanding the health workforce during
crisis and sustaining this workforce across ad@sging eventfFor
example, identify ways to expedite crasstional or crossegional
licensure of health professionals. In additiatplere specific
training needs and develop plans for organizing teams and
delivering trainings tailored to providing care for warzone
casualties. Ensure that mental health and-baihg supports ar
built-in to plans and trainings.




i. Insight Ensuring rdoust mental health supports for the health workforce
will require deliberate attention.

(©) Description Sustaining care for this scale of repatriated warzone
casualties wildl undoubtedly affec
health workforceMoreover, the ongoing mental health care that
will be needed for the repatriated warzone casualties cannot be
overlooked.

(d) RecommendatiorExploreavailable and contingency mental
health resources to ensurehtsalth workforcewill have access to
the care it needs. Failure to do so could expédutitdth workforce
burnout. Additionally, the CAF and VAC, in collaboration with the
province, must ensure sufficient mental health resources are
available for the repatriated casualties at all stages of their journey.

e. Theme 4 Medical products and technologidhis theme is aboutrfding
innovative and effective ways to ensure access to essential and specialized
products.

i. Insight War could disrupmanufacturingand supply chainfor key
healthcare materials and equipmexuding human skigraftsfor burn
care as well as bloodnd bloodproducts

(@) Description The impact of manufacturing and supply chain
limitationson health system responses to crisis Wkesydesson
learned duringhe COVID-19 pandemicWhile efforts have been
made to bolster local manufacturir@ntariocontinues to relypn
foreign manufacturindopr a range oessential healthcare materials
and equipment. During a time of war, borders may be closed,
manufacturing facilities could be destroyed, and supply chains
could be disrupted, all of which would make access to such
materialsand equipment difficult or impossiblEor example,
Ontarioproduces only about one tenth of its skin graft needs, with
the rest being sourced externally, mogttyn the United States
During a time of war, it is possible thexternal skinrsupples
would be partially or wholly unavailable for Canadian use.

(b) Recommendatiof. Build upon lessons learned from COVI®
to further assess Canadian medical product manufacturing
capabilities and capacities that could be leveraged to produce
essential and specialized products in war time. Explore innovative
approaches for sustainabteckpiling, in-country manufacturing,
alternate solutions, or new innovative iddast. example, to ensure
an adequate skigraft supplyan assessment of projected needs
could be conductedspart of planningalongside development of
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innovative options to bolster suppligsg.,national skingraft
drives and other communication campaigns that elaborate on the
need for organ donatipn

Recommendation. LZreate a military/civilian working group, to
include Canadian Blood Services (CBS), #gblores the
importance of managing blood stocks and the logistics of blood
storge and transportation. This working group would also explore
novel ways of ensuring adequate supply during times of high
demand and potential warzone disruptions.

Theme5: Informationmanagement angchnology This theme focuses on

developing robust systems fimformationmanagement and sharing.

Insight Legaland privacyaspectsnustbe considered whesharing
casualty information.

(@)

(b)

Description Specific medicainformation pertaining to military
casualties is classified at the Protected B level, which limits (1) the
electronic systems by which the information can be shared and (2)
the healthcare organizations that can access this information.

RecommendatiarExplore the various military, federal, and
provincial systems of record and confirm suitability to process and
store information up to Protected B. Alternatively, explore both the
mechanisms and risk pertaining to lowering the classification level
of somecasualty information such that it can be more easily
sharedFinally, a trauma registry or padanadian patient registry
will be required tdrack progress of casualties.

Insight. A trauma registry or pa@anadian patient registry is essential.

(@

(b)

Description. A trauma registry collects and harmonizes
information onthe acute care pathway of patients with major
traumatic injuryfrom point of care to discharge. It is an important
component of ensuring patient safety and can drive quality
improvement effortdy providing reatime data that can be
leveraged tareate a linked performance improvemsygtem

from point of care/deployed cate acute caré¢o rehalilitation.

RecommendatiorConvene a working group to leverage ongoing
efforts on patient registries and to ensure that data systems are in
place for optimal patient safety and performance improvement.

Insight Technicallimitationscould hindercoordinatednformation
sharing.



(@)

(b)

iv. Insight

Description The CAF will use a specifielectronicsystem of

record to process and monitor casualty information throughout the
casualtyds jJjourney (from point
3). This system will likely be different than what is used by
Ontario. Moreover, there may be a NATO standamed at
enhancingnformation management\ ) interoperability amongst

the allianceHowever, it was alsooted thapanCanadiardigital
interoperability isa challenge given thaultiple systems ofecord

RecommendatiarConvene a working group that can explore the
various systems of recdrdanagemendnd address key
interoperability gaps, which may include (1) adoption of different
systems of record or (2) software bridges that can achieve the
necessary level of interoperability.

Cyberattacks on health infrastructumaust be considered and

prepared for.

(@

(b)

Table 2.Summary of Exerci

Description.All digital healthcare information systems are
vulnerable to cybeattackand during a conflict there may be
heightened risk of this type of deliberate event.

Recommendatiorinclude efforts to strengthen cybgecurity as
part of preparedness planning.

se Trillium Cura themes and recommendations.

Theme

Recommendations and potential next steps

and collaboration
Defining and coordinating the
casualty management process.

Theme 1: Leadership, governance | § Identifykeyst akehol ders for a nati

1 Define and convene a national level team (perhaps a national
PECC).

1 Explore therequirements, expectations, commitmeatsd related
legislation that could shape oversight and command and contro

1 Leverage existing policies to support further natidaaél
exploration of the impact of an LSCO on health systems.

exploration of this issue and identify possible solutions.

1 Convene a mukagency working group to define the provincial
PECC and map the agencies and organizations potentially invo
in the oversight and management of repatriated casualties into
Ontario.

1 Develop a communitgngaged communications and media
approach as a core component of the PECC.

1 Explore how community organizations can support seamless cal
for casualties after discharge from an Ontario healthcare facility

Theme 2a: Service delivery

and pathways to care.

Planning and operationalizing triage representation, that explores the viability, opportunities, and

1 Convene a working group, with federal and provincial

challenges for different models of triage upon arrival in Canada.
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Explore the merits and demerits of the existing incident manage
system, particularly within the context of sustained volumes of
repatriated warzone casualties.

Develop and operationalize an ethics framework for triage and
PECC decisiommaking support and explore how this could be
applied to existing or novel Al solutions.

Develop a casualty pathway algorithm for different types of
casualties.

Continued engagement to elaborate on transport pathways and
resources from triage to healthcare facility.

Theme 2b: Service delivery
Ensuring health system readiness t
deliver high quality complex care fo
casualties.

Identify and explore the relative barriers, facilitators, and costs ¢
innovative models of care, as well as the infrastructures and
resources needed to support their development and scale up du
crisis.

Contingency plans should be developed that explore novel way
expand health system capacity for treating burns, this could incl
actionable plans fdasttrack training of a specialized health
workforce focused on providing care for burns and repurposing
facilities into high capacity burn wards.

Exploration is needed of the legal and technical nuances associ
with treating norCanadians.

Convene a working group that can explore methods of both
increasing rehabilitative care capacity and decanting it.
Convene a working group that can explore mental health care
capacities and resources, and how to surge and extend these
capacities to ensure ongoing access to care.

Convene a working group, consisting of policy, legal, and finang
experts that will explore existing policies (CAF, treasury board,
emergencies acts, etc.) and agreements and determine what re
extant and what new policies would be needed.

Theme 3: Health workforce
Bolstering capacity and enhancing
skills while minimizing burnout.

Identify the required staffing mix and explore novel avenues for
rapidly expanding the health workforce during crisis and sustain
this workforce across a lorgsting event.

Explore available and contingency mental health resources to e
its health workforce will have access to the care it needs.

Theme 4: Medical products and
technologies

Finding innovative and effective
ways to ensure accessdssential and
specialized products.

Build upon lessons learned from COVID to further assess
Canadian medical product manufacturing capabilities and capaq
that could be leveraged to produce essential and specialized pr
in war time.

Create a military/civilian working group, to include Canadian BIg
Services (CBS), that explores the importance of managing bloo
stocks and the logistics of blood storge and transportation.

Theme 5: Information
management and technology
Developing robust systems for
information management and
sharing.

Explore the various military, federal, and provincial systems of
record and confirm suitability to process and store information u
Protected B.

Convene a working group to leverage ongoing efforts on patient
registries and to ensure that data systems are in place for optim
patient safety and performance improvement.

Convene a working group that can explore the various systems
record/management and address key interoperability gaps.
Include efforts to strengthen cybsecurity as part of preparednes;
planning.
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18. Looking beyond COVIB19 towards athazards preparedne&uring the exercise,
participants oftemeflected oriessons learned during the COVI® pandemic. In many cases,
these lessons apeti to the challenge presented within the exerdisaveverthere will be many
inherent differences between the necessary health system responses to a pandemic and those for
a sustained mass casualty evetitese range from the inputs needed to deliver care for injuries
sustained in conflict, to ongoing militagivilian health system coordination, to effective
communication and community engagement. During Exercise Trillium Cura, despite recent
COVID-19 experience, it became apparent that an expanded suite of considerations and
approaches were necessary for a robustcaordinated response to the challenge at.Haacke
must be taken to ensure thia¢ team builds on the strengths of the CO\IDresponse, while
also pursuing novel, adaptive, and effective strategies for all hazards.

19.  Next stepslt was noted that Exercise Trillium Cura wasimportanffirst stepin

expanding our horizon of complex threats to prepare for and speciticaéigsential step
towardspreparedness for this type of crisifie exercise offered an important opportunity to

bring together diverse stakeholders, broaden understanding of risks to the health system, and in
doing so enable necessary steps towards better preparesbidiional regular exercisesould
further strengthen preparedness plans, enhaaoesteasked with operationalizing these plans,
and enable stakeholders to identify and pursue innovative and actionable solutions to complex
challenges at the intersection of military and civilian health syst®oeh future exercises could
include the same participants that took part in Exercise Trillium Cura, as well as ketladlies (
United Stateslnited KingdomDenmark, Sweden, Latvia), naggovernmental organizations
(Canadian Red Cross (CRC), etc.), and select industry partners.

20.  Fulsome exploration of this problem area will require a chain of exercises, each building
upon the last, and all aiming towar@@mprehensive solution. Such exercises should include:

a. Military exercises, including the CAF a
overseas journey and the collaboration needed between the deployed (European)
PECC and the national PECC.

b. Additional regional exercises (like Trillium Cura), that focus on provincial (or
multi-provincial) level readiness. This will help develop layers of resilience
across the country.

C. An exercise that focuses on the | atter
exercisewhich would include VAC, the CAF, and other healthcare partners,
would examine acute loAgrm care (ALC) needs and ongoing rehabilitation
considerations.
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CONCLUSION

21.  Exercise Trillium Cura waa firstof-its-kind exercise in Ontarithatmarks the

beginning of efforts t@xploreand prepare foa complex and multifactorial problem spaae
sustained mass casualty event resulting from an LIG©exercise presented an important
opportunity to broaden thinking around risks to health systems throughteazatds lens and
identify key strategies to bolster health systems resiliérioe observations and

recommendations above outline a potential path forward to ensure predidng momentum

is maintained. Developing, testing, and rehearaisgmprehensive contingency plan to care for
repatriated casualties must remain a key priority. Exercise Trillium Cura revealed that the
solution space toomplex health system challengk®€ mands a At eamltosf t eams
clear thabvercoming the obstad@&nd vulnerabilities identified during the exercise demahnes
combined power, intellect, and enthusiasm of regional, provincial, federal, and military agencie
Working together toward a common ainill help enablannovative and effective sdions

thereby ensuringhe health and welbeing of those repatriated, while strengthening the health
system for all Ontarians.

A. Brown D. Pedlar C. Forestier D. Klein
Dean & Professor  Scientific Director BrigadierGeneralM.D.  Physician
DLSPH & Professor DG Clinical Services & Assodate Professor
CIMVHR CF H Svcs HQ Unity Health
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Distribution List
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AnnexA to 30001 (CJWC JRA)2 Dec2024

Participant list

Team # Role Name
1 |[Co-exercise director Adalsteinn Brown
2 |Co-exercise director Kieran Moore
_ 3 |Co-exercise director DavePedlar
D';Ziﬁﬁ{::iir?nd 4 |Co-exercise director Colleen Forestier
5 [Facilitator Anthony Robb
6 |Facilitator David Redpath
7 |Data capture lead Victoria Haldane
8 |Provincial coordinator role Andrew Baker
9 |Provincial coordinator role Andrew Beckett
10 |GTA hospitals Andy Smith
11 |Ontario Health Rose Cook
12 (Ontario Health Miren Chauhan
13 |East hospitals Suzanne Madore
14 |Central hospitals Shannon Maier
15 |North hospitals Paul Engels
Exercise 16 |Westhospitals David Klein
PECC 17 |Canadian Blood Services David Howe
18 |Emergency Management Ontar|Bernie Derible
19 |Canadian Armed Forces Ashley Helpin
20 |Canadian Armed Forces Marilynn Chenette
21 |ORNGE Homer Tien
22 |Chi ef Cor oner 6|Reuven Jhirad
23 Formerprovincial government
staff Mark Lawson
24 Former provincial government
staff Heather Watt
25 |Red team 1 Colin Mackay
Red team 26 |Red team 2 Ru Taggar
27 |Red team 3 Brian Schwartz
Media 28 |Press Bruce Arthur
_ 29 |Investigator David Gomez
Investigator : :
30 |Investigator Manveen Puri
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AnnexA to 30001 (CJWC JRA)2 Dec2024
Participant list

Observer

31

Veterans Affairs Canada

Alexandra Heber

32

Public Health Ontario

Jessica Hopkins

33

Emergency Health Services

Justine Hartley

34 |Health Canada Alexandra Lambert
35 |Health Canada Luke Carter

36 |Health Canada DavidLee

37 |Canadian Armed Force€JOC |Derek Lay

38 |Canadian Armed ForceSJS Brian Power

39

Canadian Armed ForceSJS

JasonBarbagallo

40

Ontario Health

Robin Horodyski

41

Ontario Health

Chris Simpson

Veterans Affairs Canada

Cyd Courchesne

Public Health Agency of Canad

Steven Kempton

Public Health Agency of Canad

Olga Cechmistro Michie

42
43
44
45

Public Health Agency of Canad

Suchita Jain

46

Other province observe(®N)

Anthony Dale (ON)

47

Other province observe(BC)

Harvey Hawes (BC)

48

Other province observe(4B)

Amanda Barros (AB)

49

Other province observe(QC)

Stephane Bergeron (QC)

50

Other province observe(blS)

Pascal Rodier

51

Otherprovince observerg\NS)

Jenni Cram

52

Other province observers (NS)

Vanessa Nickelo

53

Other province observe(blS)

Nicole Maclintyre

54 |Other province observe(blS) Melissa Boland

55 |Transport Canada Randa Saryeddine
56 [Public SafetyCanada JF Duperre

57 |Canadian Armed Forces Chris Snejdar

58 |Canadian Armed Forces Jody-Lynn Young
59 [Canadian Armed Forces Beswick Escanlar
60 |[Canadian Armed Forces Dominic Richer

61 |Canadian Armed Forces Nick Gauthier

62 |Canadian Armedrorces Cher Goulet

63 |[Canadian Armed Forces Mark Fifield
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AnnexA to 30001 (CJWC JRA)2 Dec2024

Participant list

64 |Health Canada Brittany Sauveé
65 |[Health Canada Olivia Merritt
66 |DND Adm(Pol) Tania Roth

67 |[DND Adm(Pol) Sue Stefko

68 |DND Adm(Pol) Lisa Mullins
69 |Public Safety Keith Smith

70

German Embassy

Karina Hauslmeir

71

HarvardUniversity

Margaret Bourdeaux

72

University of Toronto

Rob Steiner

*Bold names represent-person attendees
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Annex B to 3000l (CJWC JRAR Dec2024
Exercise design

Exercise desigrExercise Trillium Cura was a tutrased TTX, with each turn representing one
week of time. Each turn consisted of seven steps
T Step 1 focused on generating a weekds wort
example of a casualty card below), along with an adverse supplemental event.
1 Step 2 was where exercise participants assessed each casualty and triaged them based on
casualty details, hospital occupancy levels, and available logistics.
1 Step 3 was an opportunity for participants to adjust their model of care for subsequent
turns.
1 Step 4 was an opportunity to exercise influence onto public policy via an abstracted
creation (unity points).
9 Step 5 included a check fbealth workforce, or health human resource (HHiR)nout,
which was a function of hospital overload.
1 Step 6 was a mortality check on all warzone casualties within the Ontario healthcare
system. Mortality was a function of many TTX factors.
1 Finally, Step 7 was a media engagement, aimed at challenging participants on the
decision taken during the preceding turn.

Exercise Trillium Cura 2024

Turn sequence

1 turn = 1 week

7. Media 1. Casualty &
engagement - event generation

6. Update
casualty cards

5. Operating in the
black: Check

4. Unity point
allocation

Exercise Trilllum Cura 2024

B-1/6



Annex B to 30061 (CIWC JRAR Dec2024

Exercise design

Casualty cards

‘ Battle injury, non-battle injury, death i EB‘ Ower Lo

i i Lily Redriguez
Nationality * Combatan -——{ Combatant or non-combatant ‘

Injury mechanism: Small arms
gunshot wounds.

Injuries: Superficial artery injury, . N N N

femur fracture. ‘_‘ Qualitative casua lty information ‘
Theatre treatment: Vascular graft,
external fixation, transfusion.

| Colour: Hometown region }—_.

Ventilator Intubated
| Key casualty conditions }—-{ = = T

[Astabilzed  [1ei [4]2] *—{ Physical and mental rehabilitation factors |

| Total blood units needed per week }—

4 by by
@ - E E *—‘ Number of weeks needed in a ward ‘
‘ Card serial number ’—‘4—1—17

| Number of weeks needed in burn unit ‘ | Number of weeks needed in an ICU
Exercise Trillium Cura 2024
Exercise Trilllum Cura 2024
.
&- 1. Casualty and event generation
Actions
. oars Roll | Effect
1.1 Update civilian ICU and ward casualty counts ‘
1 -3%
1.2 Generate warzone casualty count > |
= 0
1.3 Draw required casualty cards from the A
Lily Rodriguez -
casualty deck *IE’ y|:| o | a4 | +/-0%
1.4 Draw event card e e et 5 | +1%
gunshot wounds. m
G,
Theatre treatment: Vascular graft, s. 6 +2%
external fixation, transfusion. plvig
7 +3%
[Qventiator  [intubated ... 8 +4%
[ stavitizea [ Jrai m
4 b=y ey 9 %
©] =1 10 |+6%
.~ I
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Annex B to 3000l (CJWC JRAR Dec2024
Exercise design

B-3/6

Exercise Trilllum Cura 2024
7o\ H
a @) 2. Triage & resource balance
[~— —
oronto - Trauma
Actions g,
2.1 PECC considers:
All casualty cards
The event
The state of Ontario health infrastructure * Lity Rodiguez
2.2 PECC decides where to send each casualty. This My Ow Oe
decision is based on: e LA s
The nature of the casualty’s injury and requisite treatment e Staey AT
The casualty’s hometown region Theatre treatment: Vascular gratt, =
The capacity within the Ontario health system cxcemalfiation, mansusion. " -
2.3 Tofree space, the PECC decides: [vonsistor [Juotsbated . TH— ::":
Whlch casualties canvbe reloc.:atedfrom trauma centre [Qstaviizea [Jra n [ T ey
hospitals to community hospitals T E-w
Casualties placed in palliative care @ - E i 2]
2.4 Regions update database: _@
Warzone casualties in ICUs and wards > - —-—
Number of casualties from different regions
Ewercice Trilliiim Ciira 2074
—C)
o 3. Explore models of care
Actions
3.1 PECC evaluates state of Ontario
. Model of Effect Risk
health care infrastructure ocfetoteare ee N
3.2 PECC considers benefits and risks | conventionat | N° 1?5';;0”31 No additional risk
of implementing a different model
. 15% increase Reductionin
of care for subsequent turn Contingency | ;1\ capacity | quality of care
3.3 PECC declares model of care for Crisi 25% increase Reduction in
Subsequent turn rsis in ICU capacity quality of care
3.4 If aninnovative model of care is Innovative | To be argued To be argued
developed, then it will be pitched
and assessed by the red team
Exercise Trillium Cura 2024
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Exercise design

4. Unity point allocation

Actions

4.1 PECC receives 1 unity point per turn to save or spend in accordance
with the table below:

Action

Description

Effect

Rehabilitation

Governmental lobbied to invest additional funding for mental and
physical rehabilitation services for servicemembers

Reduce rehabilitation risk by 1% per point

PR campaign

Strong liaison with media

Reduction in press aggression

Extraordinary
funding

Encourage increase in private donations to hospitals within a
specified region

2% mortality reduction modifier

Vaccine
campaign (reg)

Aggressive advertising across multiple media outlets encourages flu
vaccination throughout a chosen region

5% reduction in the number of ICU and 20% reduction in number of
ward civilian patients across a chosen region

Emergency
preparedness

Aggressive contingency planning addresses next regional event

Next regional event is mitigated

Vaccine
campaign (prov)

Aggressive advertising across multiple media outlets encourages flu
vaccination throughout the province

5% reduction in the number of ICU and 20% reduction in number of
ward civilian patients across the province

?

?

?

*Unity point reflects time, resources, effort
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