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SARS Background

* (Classified as a
coronavirus, the
same class as the
common cold

* Highly infectious
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First case reported
November 2002 in China

First case in Toronto
reported February 2003

No reported cases since
May 2004




SARS Worldwide

Craan 674 [\
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! fow cases 8,439
Total deaths 812

Number still sick 200
Figures as at 3 July
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Pattern of an Epidemic [Map]. Retrieved: June 13, 2012, from:
http://www.nature.com/nature/focus/sars/images/outbreak.jpg




Spread of SARS
* Travels in water droplets
spread by coughing/sneezing
* Droplets can be infectious for

up to 6 hours

 Household disinfectants like
bleach are effective at killing
the virus

* Often gloves and masks
are not enough to prevent
infection, any close
contact can put you at
risk
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Sars Virus: Tell-Tale signs and whal‘ it does to your body. Retrieved: June 12, 2012, from.
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How Sars spreads
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Symptoms & Blology
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YIRUS INVADES VICTIN rebeass DNA

The vivus attaches itselt to
outer mambrane of healthy
cell. It then Injects itself
Inside and then discards
shall, looding cell with its
genetic code (DNA),

TAKES OVER CELL
Virus orders oell to
stop carrying out fts
work, The call virtually
commits suicide by
becoming a virus
factary. producing
copées of viruses

ROST CELL DESTROYED
When snough copies are

produced, the victim's cell wall is
digesied from inside. It breaks
down. Copied viruses spil out,
ready 1o attack mare cells and
repaat the deadly process




Treatment

. Resisjrar;t to traditipnal
antibiotics and antiviral
treatments

* Currently only
symptoms can be
treated

— Steroids to reduce
inflammation * People over 65 are at

— Respirators to assist higher risk of death
breathing




The Data
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Figure 3: SARS outbreak in Canada 2003. Every case is listed on the date the patient showed
the first symptoms, and classified by probable way of infection: T=travel, F=household, H=health
care setting, O=others. Data from a graphic from the Health Canada webpage.




The Data

New Reported Infections
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The Model




The Equations

dSy
dE ~PuSulu _ _
Sy, = hospital population

_ Sp = general public
= BuSuly +wp —vly l,, = infected in hospital

dt
dSp I, = infected in general public
dt

dly,

= —BpSplp Ry = recovered
y = rate of recovery = 1/14
dﬁ = BpSplp — ul U = rate of entrance to hospital = 1/3
dt P & a = death rate from disease = 1/35

dDp (Anderson, 2004)
-_— - alp + CZIH

dt
Key Assumptions:
* People are infectious when they are symptomatic
* No super spreading events (SSE)




Basic Reproduction Number,
RO
Appearance of new infections Rate of transfer between compartments

f _ [,BHSHIH] 5= [_.UIP + yly + “IH]
bpSplp ulp

Derivative of f & v at Disease Free Equilibrium
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Transmission Rate, B

_ Ry(y+a)

= 5

bp = afy

Chosen Values for By

Day 1 —-35:0.2522e¢-4/1.9
Day 35 —-66: 0.01e-5
Day 66 — 100: 0.2522¢-4/3

Chosen Values for (3,

Day 1 — 35 : 0.0412¢-6
Day 35-66: 0.01e-5
Day 66-100: 0.0412¢-6




Results
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Chosen Values for Bp

Day 1 —35:0.0412e-5/3
Day 35 - 66: 0.01e-5
Day 66 — 100: 0.0412e-5/1.8




Further Investigations

* Stochastic Modeling
* Analyzing effects of isolation

* Optimizing isolation period
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