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Lessons from the Heat Dome: An ED and hospital-level QI project to
Improve preparedness for major heat events based on lived
experiences of frontline workers

INTERVENTIONS
INTRODUCTION INTRODUCED RESULTS CONTINUED

Figure 2. Utility of Interventions. Dark blue bar represents

The report for the Chief Coroner of British Columbia 1. Contingency plan for ice depletion in ED eprosents those who found the intervention helptul.
identified 619 heat related deaths between June 25th 2. I—!eat st_roke management protocol and 18

and July 1st, 2021, during the unprecedented heat simulation % 16

dome event. Massive patient surges during this time 3. Purchasing and inventory of ED equipment £ %Zzl

challenged emergency departments with equipment, (fans, misting equipment, esophageal temp 210

staff and space shortages. As heat events and probes, Tluid containment bags, sefi-service = 2 I

extreme temperatures are expected to worsen with water stations, etc.) g 4

global warming, we set out to identify pragmatic 4. Standardized heat stroke investigation panel § (2)

s

bottom-up ED and hospital-level changes to improve 5. Hospital level surge planning such as indoor

preparedness for future heat events at two tertiary AC refuge for walking well, rapid ward

decanting, surge bed planning, and rapid
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Figure 3. Overall reported sense of preparedness for major

shelters in city area to redirect well patients heat events of front-line workers.

To improve hospital preparedness for major heat 7. Heat warning system (BCHARS) liaison for 7
events, as measured by front-line worker confidence, staff and administration in advance of heat 2 6
by implementing the mqst fea§ible rgcommendations wave = 4‘553 5

from nurses and physicians directly involved in the S ° _
care of heat wave affected patients. @ A 4
c C Hc_p 3
Figure 1. Heat stroke management protocol posted in both ED O g )

trauma bays and distributed among emergency and ICU staff = i
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Heat Stroke Management S

What is heat stroke?

Presumed heat exposure + Temperature >40.5°C + CNS Dysfunction

Pre-Survey Post-Survey

In this QI project, we identified a simple framework
of initial ED and hospital level changes that are
low-cost, simple, scalable and valued by nurses
and doctors which we believe can save lives In
future heat waves.

Data was collected with surveys. Plan-do-study-act
(PDSA) cycles were annual. Our primary measures:
1. Staff reported sense of preparedness
2. Feedback on what was found helpful and

Aggressive Cooling

Target temperature <39°C
Continuous temperature monitoring until 2 hours after cooling

what could be improved, and
3. Awareness and utility of interventions.

w Evaporative Cooling Conductive Cooling - 1 Invasive Cooling

All open-ended feedback was coded under one or

1) Skin - First Line 1) Cold water immersion 1) Bladder irrigation

* Remove clothes o Place patient in fluid containment bag. Add ice.

* Wet skin with spray bottle or wet * Drain water for defibrillation/cardioversion 2) Thoracic and gastric irrigation are not

. tAopv;T:lch;imln 2) Ice packs to groin, axilla, and neck (if ice bath not possible) S

* Use lukewarm water to prevent . 3) Consult ICU for other cooling

shivering 3) Cold IV fluids options if failure to meet targets with

non-invasive cooling measures (Arctic
Sun, ECMO, etc)

more unique categories to identify trends.

The changes were based on direct feedback from
frontline workers living through the worst heat
crises in our provincial history and were perceived
as being helpful for our preparedness by our
clinicians.

* Goal directed boluses to euvolemia: IVC, straight leg
2) Respiratory/High Flow Nasal Cannula raise, urine output, etc.
- Second line/experimental * NOTE: Heat stroke patients at risk for pulmonary and
* 60 LPM, dry air. Max 1-2 hours. cerebral edema
» Biteblock for unidirectional air
flow inintubated patients
* Canbe used for both intubated
and non-intubated

We surveyed ED and ICU Nurses and Physicians, as

Our main limitation is the absence of a similar

well as Hospitalists who had been involved with heat Q B
gravity heat event in the subsequent year.

related illness cases during the 2021 heat dome. This

L . o » However, with the undeniable progression of
data highlighted key areas of improvement and bl il . ’
oty informed our interventions. Most cited e — climate change and our frequently overwhelmed
airectly informea our interventions. iost CIte Simaagfaton Sivering At Prephlas emergency departments, ongoing proactive efforts

O  EtOH, ASA, and urine tox . Benzodiazepines Consider broad spectrum

N are required to mitigate the deluges of climate

Bl xnorpuimonay edems Norwdicazd || b related morbidity and mortality during the
mounting heat crises to come. We hope
emergency systems around the world can learn
from those already facing these challenges and
considering simple and effective changes to

RECOMMENDATIONS protect local populations and healthcare providers.
NOT YET IMPLEMENTED . .
Upon repeat survey, the three interventions most

» Revamp code orange protocol to ensure frequently identified as helpful were the heat stroke CONTACT INFORMATION

ceaEsT e 6 SR sEiEriE (6 AC s management flow sheet, the equipment inventory
) =P update, and the ice porter system (Figure 2).

feedback included shortages of cooling equipment,

need for surge planning, staffing shortages, education

Blood Cultures if possible infection and LP if signs of . Fentan.yl.boluses « Fentanyl infusion
meningitis/encephalitis « Meperidine « Propofol

and preparation of staff, and system level concerns _ EETT———— - tidaziam [+ Comedtoide

> ED AC and entry upgrade to accommodate high Email: rod.Vafaei@alumni.ubc.ca

The most prominent feedback for the summer of
2022 was for improved communication. The overall
feeling of preparedness on a scale of 1-10 between
» Rapid liberation of EMS to address critical shortage the summer of 2021 and the summer of 2022
Increased from 3.5 (2.9 to 4.1 with a 95% CI) to 5.7
(4.9 to 6.5 with a 95% ClI), respectively [p = 0.00004] None. We would like to acknowledge all survey

(Figure 3). participants

temperatures and doors open continuously from
patient lineups

» Auxiliary/surge staffing plan for ED, wards and
EMS
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