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Physical and chemical characteristics of the COVID-19 virus
Origins and emergence of the virus

Routes of transmission of the virus

COVID-19, the disease caused by infection with the virus
Testing for the virus and for antibodies

Vaccination against future infection

Making your workplace safer from COVID-19.
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» Viruses are biological hazards

» Require a living human cell to
reproduce

» Many comprised of genetic
material called RNA
(ribonucleic acid) encased In
an envelope

» Use RNA to replicate.



https://www.google.ca/url?sa=i&url=https://www.discovermagazine.com/health/viruses-what-they-are-how-they-spread-and-how-we-fight-them&psig=AOvVaw07QVQOxphiZtfj_TkONN3n&ust=1589640518891000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOiE28aOtukCFQAAAAAdAAAAABAD
https://www.google.ca/url?sa=i&url=https://www.discovermagazine.com/health/viruses-what-they-are-how-they-spread-and-how-we-fight-them&psig=AOvVaw07QVQOxphiZtfj_TkONN3n&ust=1589640518891000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOiE28aOtukCFQAAAAAdAAAAABAD

A large group of viruses from
family Coronaviridae

One of largest viruses that
replicates using RNA

Round with club shaped spikes
orojecting from surface

Known to cause respiratory
Infections from common cold to
MERS and SARS.
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Spherical shape between 60 and 140 nanometres in diameter
Spikes between 9 and 12 nanometres protrude from surface

Spikes comprised of four different proteins
Protein on S spike of particular importance

V. V. V VY V

S protein binds to ACE2 on human cells to gain entry and infect.
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spike glycoprotein (S) membrane protein (M)

nucleoprotein (N)

genomic RNA

envelope small membrane protein (E) hemagglutinin-esterase (HE)

SARS-CoV-2
spike protein
binding to ACE2
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» A virus that normally exists in animals but can infect and cause
disease in humans (zoonotic)

» [Exact origins are unknown but two possibilities:

— virus jumped from animal to human directly with ability to transmit from
human to human

— virus jumped from animal to human and acquired features necessary to
transmit from human to human. -
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Bat Coronavirus
(Miniopterus bat coronavirus HKU8)

Direct contact
A
%, Human to human
transmission
Intermediate host _
Manis pentadactyla &
~
Direct contact
Droplet spread/
Direct contact

Incidental host
Homo sapiens
ACE-2 Receptor+
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» Respiratory droplets expelled by infected individual (coughing or sneezing)
» Most droplets are large (> 5 microns) and fall rapidly to ground

» Droplets smaller than 5 microns (droplet nuclei) may remain suspended in air

&
The respiratory droplets
from a cough or a sneeze
can travel upto 6 feet
(nearly 2 metres)


https://www.google.ca/url?sa=i&url=https://gretchenlasallemd.com/coronavirus-pandemic-your-actions-matter/&psig=AOvVaw3MUoe2SgirG_gzahu0Ja0X&ust=1589639628177000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCICD7J-LtukCFQAAAAAdAAAAABAe
https://www.google.ca/url?sa=i&url=https://gretchenlasallemd.com/coronavirus-pandemic-your-actions-matter/&psig=AOvVaw3MUoe2SgirG_gzahu0Ja0X&ust=1589639628177000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCICD7J-LtukCFQAAAAAdAAAAABAe
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» Aerosols and small droplet nuclei also generated during medical procedures

» Droplets small enough to be inhaled deep into the lung

Particle size large

Small

e P

Nasopharyngeal

Tracheobronchial

Pulmonary

Ground deposition

s e Droplet transmission

1 Aerosol transmission



https://www.google.ca/url?sa=i&url=https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/jam.14278&psig=AOvVaw0MgJf0CLXQEEloJM1eQeQ0&ust=1590496357134000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPi3pu6Cz-kCFQAAAAAdAAAAABAm
https://www.google.ca/url?sa=i&url=https://sfamjournals.onlinelibrary.wiley.com/doi/full/10.1111/jam.14278&psig=AOvVaw0MgJf0CLXQEEloJM1eQeQ0&ust=1590496357134000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPi3pu6Cz-kCFQAAAAAdAAAAABAm
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» Respiratory droplets that fall to a surface can be viable for days
» Touching contaminated surface and then eyes, nose or mouth
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» The Centres for Disease Control in Atlanta, Georgia estimates up to
25 percent of transmission may be from asymptomatic and pre-
symptomatic individuals.

» Asymptomatic
— Infected with virus but not showing symptoms
» Pre-symptomatic

— Infected with and shedding virus but not showing symptoms
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» Basic reproduction number (or RO) is an estimate of how easily a
Virus spreads

» RO for SARS-CoV-2 is estimated at 2.2
Means one person on average can infect 2.2 others

A\

» By comparison, the RO of influenza is 1.3
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Large gatherings where a few transmit virus to many causing a
cluster of disease

Transmission risk higher when:

activity is indoors as opposed to outdoors
workplace temperatures are colder
work IS noisy requiring workers to shout

work Is strenuous causing heavy, deep or rapid breathing.
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https://www.google.ca/url?sa=i&url=https://civileats.com/2020/04/17/poor-conditions-at-meatpacking-plants-have-long-put-workers-at-risk-the-pandemic-makes-it-much-worse/&psig=AOvVaw1gFDug0KK_ZCANt8TRujuj&ust=1590165246960000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMCtk7KxxekCFQAAAAAdAAAAABAD
https://www.google.ca/url?sa=i&url=https://civileats.com/2020/04/17/poor-conditions-at-meatpacking-plants-have-long-put-workers-at-risk-the-pandemic-makes-it-much-worse/&psig=AOvVaw1gFDug0KK_ZCANt8TRujuj&ust=1590165246960000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMCtk7KxxekCFQAAAAAdAAAAABAD
https://www.google.ca/url?sa=i&url=https://www.crainsnewyork.com/article/20170428/REAL_ESTATE/170429870/majority-of-construction-workers-who-died-are-from-central-and-south-america&psig=AOvVaw3606ww0y-SRPGyP8tBjdtj&ust=1590165333250000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPin9dqxxekCFQAAAAAdAAAAABAJ
https://www.google.ca/url?sa=i&url=https://www.crainsnewyork.com/article/20170428/REAL_ESTATE/170429870/majority-of-construction-workers-who-died-are-from-central-and-south-america&psig=AOvVaw3606ww0y-SRPGyP8tBjdtj&ust=1590165333250000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPin9dqxxekCFQAAAAAdAAAAABAJ
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> Infection with SARS-CoV-2
causes COVID-19

» Time between exposure
and disease ranges from 1-
14 days

» Typical onset of symptoms
between 5 and 6 days.
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FEVER OVER COUGH OR DIFFICULTY
100.4 DEGREES SORE THROAT BREATHING

g

CHILLS MUSCLE PAIN NEW LOSS OF
TASTE OR SMELL



https://www.google.ca/url?sa=i&url=https://news.sanfordhealth.org/coronavirus-disease-2019-covid-19/faqs-coronavirus-symptoms/&psig=AOvVaw0Mpsd_r25XpL6k4R2dVuSr&ust=1590165106010000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOCqo-uwxekCFQAAAAAdAAAAABAL
https://www.google.ca/url?sa=i&url=https://news.sanfordhealth.org/coronavirus-disease-2019-covid-19/faqs-coronavirus-symptoms/&psig=AOvVaw0Mpsd_r25XpL6k4R2dVuSr&ust=1590165106010000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOCqo-uwxekCFQAAAAAdAAAAABAL
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» 80 percent of those infected recover at home over two to four weeks
» 11in 5 become seriously ill and require hospitalization

» Those older and with underlying health conditions at greater risk.
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https://www.google.ca/url?sa=i&url=https://www.theguardian.com/world/2020/mar/30/uk-government-orders-more-ventilators-for-coronavirus-crisis&psig=AOvVaw3aUwgvFIFix3SH5SOZARTR&ust=1590165014024000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLi52MKwxekCFQAAAAAdAAAAABAD
https://www.google.ca/url?sa=i&url=https://www.theguardian.com/world/2020/mar/30/uk-government-orders-more-ventilators-for-coronavirus-crisis&psig=AOvVaw3aUwgvFIFix3SH5SOZARTR&ust=1590165014024000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLi52MKwxekCFQAAAAAdAAAAABAD
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https://www.google.ca/url?sa=i&url=https://ourworld.unu.edu/en/stopping-coronavirus-what-does-the-evidence-say-are-the-best-measures&psig=AOvVaw0GASw296pPNe8DQdus4hcV&ust=1590164803281000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLCHwOqvxekCFQAAAAAdAAAAABAQ
https://www.google.ca/url?sa=i&url=https://ourworld.unu.edu/en/stopping-coronavirus-what-does-the-evidence-say-are-the-best-measures&psig=AOvVaw0GASw296pPNe8DQdus4hcV&ust=1590164803281000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLCHwOqvxekCFQAAAAAdAAAAABAQ
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» Antibody test — to determine
presence of antibodies (or
Immunity against re-infection)



https://www.google.ca/url?sa=i&url=https://www.nature.com/articles/d41586-020-01163-5&psig=AOvVaw0wV2P8Jc149ufRLhgqNv62&ust=1590164725343000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLi-v7GvxekCFQAAAAAdAAAAABAD
https://www.google.ca/url?sa=i&url=https://www.nature.com/articles/d41586-020-01163-5&psig=AOvVaw0wV2P8Jc149ufRLhgqNv62&ust=1590164725343000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLi-v7GvxekCFQAAAAAdAAAAABAD
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» Vaccination can effectively help stop the spread of infection
» Several different vaccine types using virus or viral parts under study

» How long until we see one for COVID-19? Earliest estimates 12 to
18 months, likely longer though. o
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» Complete a hazard assessment for
the virus

» Assessment done in consultation
with worker health and safety
representatives or joint health and
safety committee

> Results of assessment will
determine control measures
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> At the source

— Isolation (of infected), working remotely
» Along the path

— MERYV filters, increased ventilation, decreased recirculation, physical
distancing, barriers, sanitation and disinfection of surfaces

> At the worker

— personal protective equipment, hand hygiene.
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Now offering virtual classroom, including:
Hazards of COVID-19 (3 hour)
GHS-WHMIS (2 hour)

>

>
>
>
>

J
J
J

SC Certification | (3 days)
SC Certification Il General Stream (2 days)
SC Refresher (1 day)
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\ 416-441-1939 n http://facebook.com/WHSCtraining

a ContactUs@WHSC.on.ca a http://twitter.com/WHSCtraining

http://www.whsc.on.ca m http://linkedin.com/company/WHSCtraining
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