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Scarsin Supports Keeping Ontario Safe. . scarSin

* Why should I read this report?

— Ontario is at a critical point in battling L . .
Covid-19 spread in wave || PrInCIp|es fOI' Keeplng Ontarlo Safe and Open
I I 3
— Decision making today will impact the | ! %
spread of covid, potentially | I
. I |
thousands of potential deaths and Responsible: Proactive, graduated, | Evidence-informed: I  Clear: Plans and
billions of dollars of spending and Protecting the and responsive: | Best-available I responsibilities for
impact to the economy health and safety Proactive measures, | scientific knowledge,| individuals, businesses
of the people of including enforcement, | publichealthdata, |  and organizations
Ontario, especially will work to prevent | defined criteria and | (employers) will be clear
— There is a significant opportunity to those who are most transmission, thereby consistent measures | and outline what
improve the BEST-AVAILABLE  __ _ _ _ | _ vuloerable Keeping- — — protecting ourheafth ~ will inform public | happens at each level.
forecasting to inform Ontario child care centres care system and helping I health adviceand
and schools open businesses stay open. government |
are priorities. Graduated measures decisions. |
— Ontario must improve the quality of ?homd be targetled geo BN
. . . informed by regional
its decision making to ensure the best | RPN S
outcomes for Ontarians

https://files.ontario.ca/moh-covid-19-response-framework-keeping-ontario-safe-and-open-en-2020-11-03-v2b.pdf
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Modeling Approaches - ScarSIn

e |Is it important what kind of “mode"ng” is Conceptual Map Comparing Various Covid-19 Models
helping Ontario set policy and make Acadernic Agent
decisions? o

Advanced
Interventions

— Yes it is extremely important! Scarsin SEIVASTHRD

— It determines how much information decision makers
have in setting policy and measuring results

— It also influences how far they can plan ahead which
is the difference between reactive and proactive
decisions

Limited AcademicSEIR

Interventions

PHACSEIR

« What model approach is Ontario using when
it communicates public forecasts?

— The Science Table (ST) * utilizes a growth rate Population Q) @)
assumption to create a reported cases curve Based O

Intervention Capabilities

— The ST evaluate other benchmarks (countries...) to
pick the growth rate (3% or 5%...)
None O

- ThIS ana|ySIS |S presented at the Ontarlo Ievel Size of buble = Scale Technology to 34 Ontario health regions

Simple Age Age-Severity Advanced Compartment Agent

— It doesn’t incorporate dynamic interventions (like the <tIR £P) AGENT
Ontario Framework on a health region basis) crated by Scarsin Covid-19 Modeling Approaches

* https://covid19-sciencetable.ca/wp-content/uploads/2020/11/Update-on-COVID-19-Projections.pdf
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Ontario Science Table Forecast

.. scarsin

 How does Ontario potentially get to 6,500 cases
a day for mid Dec in the Nov 12 update?

— 1,500 cases per day and grow it at 5% compound rate
for 30 days
— 6,482 =1,500 x (1 + 0.05) ~ 30

* How can this inform decision making?
— Statistical approaches like this can provide a secondary
benchmarking on potential ranges of outcomes
— It does not provide enough scientific rigor or flexibility
to fully inform policy or framework decisions

* Can Ontario improve this to “best-available”?
— GREAT NEWS! Yes adopting a more advanced
epidemiology model would improve Ontario decision
making
— SEIR styled models can be particularly helpful
— These can provide direct evidence of how policy
scenarios can slow the spread of Covid-19

i https://covid19-sciencetable.ca/wp-content/uploads/2020/11/Update-on-COVID-19-Projections.pdf
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SCIENCE TABLE

COVID-19 ADVISORY FOR ONTARIO

Projections of cases at 59

Daily Cases

Number of Cases per Day (other countries aligned at 10/100,000)

Netherlands

ON105
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Scarsin SEIVASTHRD Approach

 What is unique about the Scarsin
SEIVASTHRD?
— It has over 70 different intervention parameters to
evaluate how policy will change the spread at the
health region level

— It then consolidates those to the province for more
accurate forecasts

— The provincial data loaded everyday is calibrating the
unique forecasts for each health region

 What is the benefit to Ontario decision
making?
aking &
— Robust scenarios can be run for each of the 34 health
regions to assess provincial framework or any local
interventions (as Peel recently implemented)

— Anticipate if the interventions will be successful from
both a timing and impact perspective, if not then
implement other interventions

ervention Capabilities

X

Conceptual Map Comparing Various Covid-19 Models

Advanced
Interventions

Limited
Interventions

Population
Based

None

Academic Agent

AcademicSEIR

Created by Scarsin

PHACSEIR
Size of buble = Scale Technology to 34 Ontario health regions
Simple Age Age-Severity Advanced Compartment Agent
SEIR EPI AGENT

Covid-19 Modeling Approaches
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Change in Framework Criteria

+ What was the impact of the provinces change in

criteria for the colour framework?

— Significant changes were made to move health regions
through the colour framework earlier

— Entering Restrict and Control earlier will reduce the
covid spread earlier

Why was is it changed?
— The original framework was too lax and allowed for
unwarranted spread

How could best-available modeling have helped

avoid this?

— Proactive modeling of various scenarios would have
illustrated the material difference in spread based on the
timing of the Control intervention framework

— Less changes in communication

Nov 3

Nov 13

government.

¢ PREVENT
{Standard Measures)

Epidemiology

= Weekly incidence rate is < 10
per 100,000

* % positivity is< 1

* Ro<l

* Outbreak trends/ observations

* Level of community
transmission/non-epi linked
cases stable

Health System Capacity
* Hospital and ICU capacity
adequate

PH System Capacity

* Case and contact follow up
within 24 hours adequate

NOTES:

= Indicators will generally be assessed based on the previous two weeks of i

® PROTECT
B (srengthencd Measures)

Epidemiology

* Weekly incidence rate is 10 to
39.9 per 100,000

* % positivity is 1-2.5%

* Rois approximately 1

* Repeated outbreaks in
multiple sectors/settings OR
increasing/# of large
outbreaks

* Level of community
transmission/non-epi linked
cases stable or increasing

Health System Capacity

* Hospital and ICU capacity
adequate

PH System Capacity

* Caseand contact follow up
within 24 hours adequate

than two weeks if there is a rapidly worsening trend.
*  Local context and conditions will inform movement, including potential regional application of measures.
*  Thresholds within a region may not all be met at the same time; decisi ons about moving to new measures will require overall risk assessment by

RESTRICT
{Intermediate Measures)

Epidemiology

Epidemiology

LOCKDOWN

{Maximum Measures)

Trends continue to worsen after

Indicators and Thresholds: Adjusting and Tightening Public Health Measures

2  PREVENT

(Standard Measures)

Epidemiology

+ Weekly incidence rate is < 10
per 100,000

« % positivity is < 0.5
Rt<1

* Outbreak trends/ observations

+ Level of community
transmission/non-epi linked
cases stable

Health System Capacity
* Hospital and ICU capacity
adequate

PH System Capacity
« Case and contact follow up
within 24 hours adequate

i) PROTECT
A (strengthened Measures)

Epidemiology

+ Weekly incidence rate is 10 to
24.9 per 100,000

+ % positivity is 0.5-1.2%

+ Rtisapproximately 1

* Repeated outbreaks in
multiple sectors/settings OR
increasing/# of large

* Weeklyincidence rate is 40to  * Weekly incidencerate 2100 measures from Control level are
99.9 per 100,000 per 100,000 implemented.
* % positivity is * % positivity = 10%
* Roisapproximat * Roz 12
* Repeated outbreaks in * Repeated outbreaks in
multiple sectors/settings, multiple sectors/settings,
increasing/# of large increasing/# of large
outbreaks outbreaks
* Level of community * Level of community
pi linked tr non-epi linked
cases stable or increasing cases increasing
Health System Capacity Health System Capacity
* Hospital and ICU capacity * Hospital and ICU capacity at
adequate or occupancy risk of being overwhelmed
increasing PH System Capacity
PH System Capacity * Public health unit capacity for
* Case and contact follow up case and contact
within 24 hours adequate or management at risk or
at risk of becoming overwhelmed
overwhelmed
However, to apply will be idered sooner
LOCKDOWN

® RESTRICT
(intermediate Measures)

Epidemiology

* Weekly incidence rate is 25 to

39.9 per 100,000

* % positivity is 13-2.4%

* Rtis approximately 1 to 1.1

* Repeated outbreaks in
multiple sectors/settings,
increasing/# of large

Epidemiology

* Weekly incidence rate 2 40
per 100,000

* % positivity 2 2.5%

© Rtis212

« Repeated outbreaks in
multiple sectors/settings,
increasing/# of large

outbreaks outbreaks outbreaks
+ Level of community + Level of community - Level of community
pi linked tr -epi linked -epi linked

cases stable or increasing

Health System Capacity

+ Hospital and ICU capacity
adequate

PH System Capacity

« Case and contact follow up
within 24 hours adequate

cases stable or increasing

Health System Capacity

+ Hospital and ICU capacity
adequate or occupancy
increasing

PH System Capacity

+ Case and contact follow up
within 24 hours adequate or
at risk of becoming
overwhelmed

cases increasing

Health System Capacity

« Hospital and ICU capacity at
risk of being overwhelmed

PH System Capacity

« Public health unit capacity for
case and contact
management at risk or
overwhelmed

(Maximum Measures)

Trends continue to worsen after
measures from Control level are
implemented.

- R d d d P | d T d NOTES:
educea s p rea In Feelan oron t o to a y *  Indicators will generally be assessed based on the previous two weeks of i However, to apply will be sooner than
two weeks if there is a rapidly worsening trend.
+  Local context and conditions will inform movement, including potential regional application of measures.
+  Thresholds within a region may not all be met at the same time; decisions about moving to new will requil all risk by

https://files.ontario.ca/moh-covid-19-response-framework-keeping-ontario-safe-and-open-en-2020-11-03-v2b.pdf
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Scarsin Ontario Forecast to Dec 15

* How is the Ontario Forecast in
the Scarsin DSS created?

— Create a forecast for each of the 34

Statistical & ALSCODE Forecast Triangulation - Ontario

h ea |th I’egio ns New Reported Cases - Ontario — ZZ:"““‘“ -
R
— Apply the new Ontario framework i

wip v
Range

(Nov 13) in alignment to estimated

Expected Vilue

dates health regions change colour
St a t u S 20 Mo Smu:;:‘nc;mhing v

Province
Ontario

~

— Did Not implement any Stage |
shutdowns in the next 30 days

Health Regions

153 Ceniral LA
S York Regianal
Contral East L4

e

New Reported Cases (Reported Date)

* What is the forecast?

— Continued growth to 3,091 cases
per day with an upper and lower
bound of 3,499 and 2,756 o -
respectively for Dec 15 -

Chatham-Kent
Lambton
Seuthwestern
Windsor-Essex County
i ialdim

Mote: 7 Day ight Smostfing

Searsin DSS

Screen captures from the LIVE Scarsin Covid-19 decision support
system for CANADA based on Saturday November 14 data
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Top 10 HR Forecast on Dec 15

* What forecast insights can be
gained about the top 10
health regions?

— The vast majority of the reported
patient case volumes will be in
Toronto and Peel

— Peel will approach critical levels
of spread concentration (~70
daily cases /100K)* [US level!]

— The spread concentration in Peel
and Toronto are expected to
reach levels that will require a
Stage | shutdown to regain
control

* Scarsin reports in Daily cases per 100K in alignment to international standards, not weekly

November 16, 2020

& [ cCovid19 Dashboards X+
< O a A

Searsin Covid-19 DPR DSS

r.scarsin.com

Analytics Book  Preferences  Help  Logout

Health Region 3D Plotting

York Regional

Newly Reported Per Capita/1 00k

Nisgar 3l Area
i o Regional

simcae Muskoka District

400

Newly Reported Cases

Toronto Central LHIN

Date (week ending):
15 Dec 2020
Forecast:

Province:
Oniario
Health Regions:
Central LHIN o,
e

Central East LHIN

The District of Algoma
Northwesterm

All values are a 7-day
average

X-aNiS | Newy Reported Cases | YAXiS | Newy Reporied Per Copita/100 | Z-ais | Population Density v Size of bubble represents Population Density L ] ] } ]

Wgte: Maximus selection of 16 health regions at one time

Screen captures from the LIVE Scarsin Covid-19 decision support
system for CANADA based on Saturday November 14 data
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Peel Interventions >> Forecast

+ How does the Scarsin system incorporate healthcare policies in Peel as an example health region?

— The blended interventions between the Ontario Control framework and additional measures by Peel region are mapped to different
potential infection locations (home, community, workplace...)

— Changes are made to the reduction in daily contacts in the forecast model, the SEIVASTHRD algorithm calculates the Covid-19 spread

75 P1-CAN-I2E-1 i X
= c G Workiow e T eertSolition . L?) Ontario Stringent + Peel Additional
Process Planning Projections i | Audit Log Residents of Peel must restrict their contact to members of their
s 0 4| o | POECEONSE WIPGD * TeskStatus < & s Bshowfomuss = || household and essential supports only. Those that live alone may join
B e el M ) St e,
B2 > edit #ﬂ (3 Show Priority Tasks Lis Pibiemone: v i Window || T = : -
[Piema 2 it il @ £ ° 50 X + Aghibadol femor A Residents of Peel should not visit any other household or allow
it Worksheets| | Calculation Projection Set Biport Formuls Auditing Masimize || _telp M b
— E— = Home visitors to their homes or yards, except for emergency reasons,
iter elected Value AF9 ¥ J
iR R— | EEIEE = > = = = = = = 7 el = = T = =l including medical and repairs, renovations or construction, deliveries
Jeo |GE ~ =
S . = z = and one-on-one tutoring. Proper precautions must always be used in
. e s Age-Living Status Compartmental ODE (ALSCODE) Model Peel Regional - wiP g - Scarsin Decision Support System Al e g . : d e v .
N m 6\4 these situations, including mask wearing, distancing, hand hygiene,
ior [§ - CALIBRATION Timewise } RUN ALSCODE COVID-19 5 5 . . r
Health Regior | Peel Regional~| € ‘?"\ ‘J D&E) o8 and isolating if sick.
Feedback Graphs.
Ul e sl — R e s Social gatherings celebrating holidays and life events in business
p— i g
- a0 R SR ‘ ™ g establishments are not allowed, starting at 12:01 a.m. Nov. 13, 2020.
o |
i T aiz
Graph End: 2] | mlﬁ ddi = d iated heri i d
0 g PO [ e i N3 Wedding receptions and associated gatherings are not allowed,
Load Data € @0 & § :
neeoron BRI | - starting at 12:01 a.m. Nov. 13 until at least Jan. 7, 2021.
- 2 o =8 e P % : :
P P 2 8 $1 | o — Religious services, rites or ceremonies should be virtual. When not
I g>e B A - . . i
<h 07 ] possible, in-person religious events, including weddings and funerals,
#] ALSCODE Inputs. Comparison B | T T T — e e i & t
o 0 must:
I ALS Transmission Matrix Hide Comparison g g g 8 & ) ] ] B B & 5 .
it H EI | H 3 Z 2 z z H A E ) Seat households and essential supports together, at least 2 metres
; : o (62 R
2] Hospital Cohorting e Ugtone [D - @@ s ity from other groups.
N TRUE ommuni 5 = 5 =
4 View Sheets e e Reduce indoor capacity to 30% capacity to a maximum 50 people per
) Ensemble Model Diagram = | [#] | 620 Upper/Lower Bounds facility.
[ & Comparison Parameters. . . N
T Il
Hidden Sheets L= L Bars, restaurants and other food establishments must restrict seating
%) ALCODE Transf from VSTq | [#] Initial Population at Start of Epidemic to people from the same household, or their essential supports. No
Non-Pharmaceutical Interventions (NPI) EVENTS e 4 f? 3
G A B> wscol | o — mixed seatl.ng is permitted. ! .
R— ® OBy cpate Setngs, SehoOT Untvereiey ConeBe: Community NPT = Gyms and fitness centres must make sure all fitness class participants
) £ Workplace Sectors NP pre-register and provide accurate contact information to help with
] Vace Engine = Travel Importation from US, International, Domestic Sources et = n e A
= > - contact tracing if there is an exposure. No walk-in participation is
. = Virus Testing by Age Cohorts
) Hospital Cohort Engine k=
Pharmaceutical Interventions (P1) Events. allowed.
82 Dot Refh - nfections, (B INe = Siipply Meeting and event spaces, including banquet halls, must close.
" DS e DS = L Workplaces must prohibit all non-essential visitors and make work-
[# |700 inati ibution Priorities by Age & Risk Factors. Workplace P =]
%) Data Refrash - Population | [3] 7767 Treatments - Antivirals (Resdemivir...), IL-6 monoclonal antibody... ] from-home options available, as much as possible.
-4 L I »
<4 " » Ready Caleulate | 3 | EmmE s y; ®
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Peel Forecast

+ What key insights does the
Peel forecast reveal?

— Peel is at a very high level of covid-
19 spread (30 daily cases per day /
100k) with no signs of slowing

— The Scarsin forecast takes into
consideration the current
interventions

— There is nothing stopping Peel from
reaching 60-70 daily cases per day /
100k (420-350 cases per week /
100k) within the next month

— Peel should be in Stage | lockdown
now

November 16, 2020

Statistical & ALSCODE Forecast Triangulation - Peel Regional

New Reported Cases (Reported Date)

Start Date

01 Sep 2020
End Date

15 Dec 2020 v
Forecast

New Reported Cases - Peel Regional

Expected Valuz

60 Smoothing
5 days Smaothing

Province
Ontario v

Health Regions
‘Ontaric:

Central LHIN
York Regional

Central Esst LHIN
Curham Regionl
Haliburton, Kawartha,

d Prince Ec

Champlain LHIN
ity of Ottawa
Renfrenr County and ©

Erie 5t. Clair LHIN
Chatham-Kznt
Lambton
Southuestem
Windsor-Essex County

Hamilton Niagara Haldim
Haldimand-Norfolk
ity of Hamilton
Niagara Regional Area

Note- 7 Gay Right Smoathing

Brant C;
M i

e e S

Scarsin DSS

Scarsin 2020

Screen captures from the LIVE Scarsin Covid-19 decision support
system for CANADA based on Saturday November 14 data
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Peel Forecast Scenarios

 What is the Control framework Peel Forecast Scenarios - Scarsin Decision Support System
1,200
forecast? 80
— The purple line represents the 31,984
. e e 70
Scarsin model forecast utilizing the 1,000 _
combined Peel and Ontario Control - =
framework g
é‘ 800 E—
— It predicts 1,000 cases per day with S 50 3
~32K cumulative cases Nov 15-Dec ‘g ]
25 &; 600 | 0 g
: ! S
= ] T
& | 05
 What are relevant alternative e ! 3
jos? : 23,000 S
scenarios? | ’ =
[a)
I
200 1
1
1 10
1
1
1
1
0 =~ ] 7 7 o oo O (=] (=] o0 0 C O CC/‘I o9 Qo0 Q00 00000000000 o0 G
— The green line represents a Stage |
Shutdown implemented On NOV 23 mmmm Actuals (7 day Smoothing) e Control Framework School Shutdown Nov 23 e Stage | Lockdown Nov 23 — s cONA AxXiS

with $23K
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Forecast Outlook by Health Region Deg 15" .

.scarsin’

 What is the outlook for the
province as a whole?

November 16, 2020

Health Region Mapping

Province/Territory Ontario v Avg Selection
Reported
Last 5
Prov. Health Region o | povs e B B
Daily Rpt.
oN | Cityof Toronto 57,160 1016.9] 11.4% 4
ON | Peel Regional 40,115 9215 7.9% 4
ON | York Regional 1456|2462 s.0% A
ON City of Ottawa 10,903 134.7| 13.2% 4 51
oN | waterloo 6021] 1310] 43%
ON | Cityof Hamilton 5225 1168] 97% 4
ON | _Halton Regional 5682 1027 15%
ON | Durham Regional sz268| 732 79% 4
ON | Niagara Regional Ares 3346| 57.3] 39%
ON | Simcoe Muskoka District 2472|340 95% 4
N | Middlesex-London 2176] 31| 34%
ON | The Eastern Ontario 1173 200 126% 4
ON | Haldimand-Norfolk 93] 130 108% A L
on Kingston, Frontenac and 447 110 11.2% 4
ON | Brant County 738 104 -10%
on Windsor-Essex County 3,258 100 -65% ¥
ON | Wellington-Dufferin-Guelph 1112 57| 41%
ON Haliburton, Kawartha, Pine 310 66| 17.3%
on Renfrew County and District 270| 64| 124%
ON | Thunder Bay District 305 6.3] 146%
ON Northwestern 336 59 81%
ON | The District of Algoma 250 49] -0.4%
oN | Southwestern 461 46 93%
on Leeds, Grenville and Lanark 426 45| 62%
ON Porcupine 207 39| 83%
ON | Huron County 307 35[-34.0%
ON | _Peterborough County-City 246 32| 108%
on | North Bay Parry Sound 105 30| 127%
oN Hastings and Prince Edward 161 21| 55%
ON | Chatham-Kent 539 2.0] -9.9%
ON | GreyBruce 185 04] -35%
ON | Sudbury and District 152 04| -B2%
oN Lambton 393 04| -59% ¥
ON | Timiskaming gt 0.0] 15.9% 4
Total 165156 | 2,997

r
ched

Last 5 Cays v Date |15Decz020 v Forecast WP

]

Ann Arbor Detolt

Measure  Reportsd per Capta/200k  SortBy  LastSdeyAvg

Reported per Capita/100k
=N LI

Reported
per 100k

st @ 0-2

&
i | W @
% e WG
W baryigne ToTe0t
.4 ey S
& itchey - MIss}l!sauga
) 03 Hx@[(tcm

g Riagara Fallse,
I

PBuffalo EW National

@

Erie

level ﬁFi'
Cevg:\n ] Mat

a
as: &b & &
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Screen captures from the LIVE Scarsin Covid-19 decision support
system for CANADA based on Saturday November 14 data
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Scarsin Desire to Help Ontario - p Vgae ScarSIn

* Why didn’t Scarsin help Ontario, Toronto, Peel with its system?
— We have reached out to Peel and Toronto directly for months offering to help and share the Scarsin DSS forecasts for their regions
— We submitted an Ontario Together Fund business case (phase Il of the process) for the Scarsin decision support system on May 25

— We have been ready for months, please contact

* Is Scarsin working with any Ontario health regions?
— Scarsin is working with York Region

» Can Scarsin still help Ontario achieve Best-Available?
— YES. We have a turnkey solution ready to help Ontario and its health regions immediately

— We answered Canada and Ontario’s call for innovation as a global leader in disease forecasting and build a BEST-AVAILABLE system at
a cost of ~$1.6M all self funded
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