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COVID-19:
Modelling in Yukon

Yukon



Current Status

As of May 26, 2020:

* 11 cases (all recovered)

* O hospitalizations

* O deaths
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COVID-19 timeline: public — —
health measures, border
security, and major
milestones

Arctic Winter
Games Yukon Public Health
cancelled Emergency declared
Closure of puslc recreation
acities
Suspensions ofafl non-
Internationa Allnon-essential Hospitals sre closed to Respiratory urgent dental services
it Mo el vafors with imfed exceptions | A
cancelled advised to be cancelled Schools directed to close Centre opensin
or pastponed i Al 15 Whiteherse

s ) s

First economic stimulus package First notice of patential
announced for businesses and workers COVID-19 exposure in Yiskon

Date of symptom
onset for first case.
of COVID-19in
Canata

Recammendation for intermational i il
Federal

travellers to selff-isolate for 14 days. non-essential travel outside of - e

territary and into rural Yukon fnemational travelers

Closure oflong-term care faciities to
visitors and volunteers Self-isclation required for Nan-urgent or routine:
travellers entering Yukon hospital services suspended

Gatherings fimited 1o 50 peopie or less
‘Wark from home recommendatians

Gatherings fimited to 10 Persanal care services closed
people or less Restaurants to offer take-out
Recommendations to keep children home

Closure of bars and delivery only
from spring break day camps/daycare

- Border Control

Civil Emergency Measures Order
Measures Health to strengthen
Protection Orders to

enforcement at
enable enforcement all Yukon points.
of entry

» Daycares restricted
to children of eritical

+ Heath care workers no
longer required to self-
fsolate when not at work

+ Guidance for allied heatth
professionals

Face-to-face classes and essential
suspended to 20192020 workers Yukon reports zero
school year, distance

active cases for first

leaming to begin time since March 22

to reopen

April 17

Yukon businesses

One thousand
pecple tested
in Yukon

Critical and
essential services
quidance published

receive relief
funding Testing crteria
expanded

Start of Phase |
Iifting of restrictions

Government of Yukon



~a? v
\.N
_— =
What is a model?

 Mathematical tools to understand disease
progression under various conditions

* Models are not clear predictions of the
future, but rather best-guesses based on
number of assumptions

* Not every model is appropriate to answer
every question at every stage of the
outbreak

“...models are not a
snapshot of the future.
They always describe a
range of possibilities—
and those possibilities
are highly sensitive to
our actions.”

- Zeynep Tufekci for The

Atlantic
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Modelling Process

Modelling is a complex and iterative
process. We start simple, then get more
complex

1. Identify a question (e.g. “how many
hospital beds will we need?”)

2. Choose the most appropriate method
(e.g. compartmental model or agent-
based model)

3. Build the model or adopt a model
created by experts in another
jurisdiction

4. Collect data

5. Run the model and analyze the model
results

6. Repeat process
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Types of Models

* Compartmental (SEIR) models
* Simple (can be implemented in Excel)
* Population-level, top-down approach

* Represent populations in terms of
compartments

* Relies on the exponential growth rate of an
epidemic. Most suitable in areas with
community transmission.

* Agent-based models

» Complex (need more computational
power, harder to develop and validate)

* Individual-level, bottom-up approach

 Model behaviour and interactions of
individuals within a population

* Examines how small changes in behaviour
and interactions may influence disease
transmission

Government of Yukon 5
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Compartmental (SEIR)
Model Example

Assumptions

* Individuals found in one of four compartments —
Susceptible to COVID-19, Exposed to COVID-19,
Infected with COVID-19, Recovered from COVID-19

* Community transmission will occur

* All individuals belong to one well-mixed population in
which individuals are equally likely to encounter each
other

* There is no movement between mild, severe, and
critical case status

* |Individuals do not isolate and remain infectious for
entire 7-day infectious period
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Scenariol

No public health measures
implemented

Assume that for each case, 2.4 more
people are infected
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*Estimated active cases include all mild (no hospitalization), severe (requiring hospital bed),
and critical (requiring ICU).
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Health system demand with no public
health measures in place
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emm stimated active cases requiring a hospital bed*

s Estimated active cases requiring an ICU bed

*Estimated active cases requiring a hospital bed, only includes severe cases. It does not
include critical cases requiring an ICU bed.
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Total Number Active Infections

SIR (Old) vs. SEIR (New)
Predictions

Peak Active Cases by Model lteration
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Scenario 2

Public health measures implemented 14
days after identification of first case

[ ]

Vs 'H‘ -
) o 14 days Public health 14 days s A ‘n\

w > ﬂ measures °
implemented w

\ ﬁ
Average of 2.41 Average of 0.622

more people ~ more people

infected per case infected per case

L Within range of values commonly used in Canada.
2 Jarvis, Zandvoort, Gimma, et al. (2020). Quantifying the impact of physical distance measures on the
transmission of COVID-19 in the UK. BMC Medicine. 18:124.
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Public health measures implemented 14
days after identification of first case

80

20 67

10 4

1 15 29 43 57 66
Days
aemmEstimated Cumulative Cases emmF stimated Active Cases*

*Estimated active cases include all mild (no hospitalization), severe (requiring hospital bed),
and critical (requiring ICU).
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Scenario 3

Public Health Measures implemented
before identification of first case

Assume that for each case, 0.62 more
people are infected, on average

.
L

Result: approximately 2.5 cases
expected
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Next Steps

» Assess the risk of importing new cases

* Run scenarios aligned to restarting
phases to assess the effects of
relaxing public health measures

* Explore models based on individual
behavior, which do not rely on
community transmission and better
represent Yukon’s current reality
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Conclusions

* Qur actions have made a difference

* We have a unique opportunity to
prevent as opposed to control an
outbreak

* Modelling can help us balance COVID
prevention with prevention of
unintended consequences

* The 6 Steps to Stay Safe continue to be
paramount in keeping Yukoners healthy

Please visit Yukon.ca/COVID-19 for more information
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