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Coronaviruses

• SARS
• related coronavirus that sparked 

global concern in 2002–2003 

• MERS-CoV
• zoonotic pathogen that has caused 

recurrent spillovers in the human 
population since March 2012 

Lessons learned:

Amplified transmission in the 
hospital

R0 Increases in the hospital



G. Chowell et al. Transmission characteristics of MERS and SARS in the healthcare setting: a comparative study. BMC Medicine (2015) 13:210.

Transmission tree of SARS hospital cluster in 
Toronto, Canada 2003
• 90 cases from 23 February to 15 April 2003
• index patient was a traveler returning from 

Hong Kong 
• nosocomial outbreak developed in a single 249-

bed secondary case community hospital
• Infection control precautions were 

implemented throughout the hospital including 
the closing of the hospital to admissions, closing 
of the outpatient clinics, and quarantine orders 
to discharged patients



Bruce Aylward 
Assistant Director General – WHO

• Routes of Transmission:
• COVID-19 is transmitted via droplets and fomites

• Airborne spread has not been reported for COVID-19 
and it is not believed to be a major driver of 
transmission based on available evidence
• certain aerosol-generating procedures may promote

• Fecal shedding has been demonstrated from some 
patients, and viable virus has been identified in a 
limited number of case reports

Report of the WHO-China Joint Mission on Coronavirus 
Disease 2019 (COVID-19). 16-24 February 2020. 



Escalating infection 
control response 

Hong Kong 

• No nosocomial transmissions 
in first 42 days

• Environment and air analysis 
for SARS- CoV-2 
• 7.7% of environmental 

samples 
• no air samples 

YCC Cheng et al. ICHE. March 5 2020. 
https://doi.org/10.1017/ice.2020.58. 

https://doi.org/10.1017/ice.2020.58


Chain of Transmission

• Reproduction number is a 
function of inter-related factors

• epidemiology of the disease

• local cultural factors

• environmental conditions

• Moreover, the reproduction 
number is affected by population 
behavior changes and control 
interventions occurring over the 
course of an epidemic



https://www.popsci.com/story/health/how-diseases-spread/. Accessed February 29 2020.

R0

• quantifies the transmission 
potential of an infectious 
pathogen, which informs the 
likelihood of large-scale 
outbreaks

• Estimates of R > 1 indicate 
the potential for an 
infectious pathogen to 
generate a major outbreak

• R < 1 indicates that 
transmission of a given 
pathogen cannot be 
sustained in the population

https://www.popsci.com/story/health/how-diseases-spread/


Estimates of Epidemiologic Parameters

1 WHO Consensus. Consensus document on the epidemiology of severe acute respiratory syndrome (SARS). WHO/CDS/CSR/GAR/2003.11. 
2 M Biggerstaff et al. Estimates of the reproduction number for seasonal, pandemic, and zoonotic influenza: a systematic review of the literature. BMC Infect Dis. 
2014;14:480
3 ST Al Awaidy & F Khamis. Middle East Respiratory Syndrome Coronavirus (MERS-CoV) in Oman Oman Medical Journal. 2019;34(3):181-3.

• R0 is context specific
• it is a measure of the 

potential for transmission 
in a particular location

• R0 > 2.2 
• suggests widespread 

infection will occur in the 
community requiring 
extensive resources to 
control the epidemic

• R0 2.7 (1.9-7.0)
• SARS-CoV-2 R0 is 

estimated to be 2.7 based 
on early studies



R0 in China;
in Wuhan & outside of Hubei 

• Given the Wuhan/Hubei experience, a comprehensive set 
of interventions have been implemented to interrupt the 
chains of transmission nationwide

• aggressive case and contact identification

• isolation and management

• social distancing

• Community transmission has been very limited

• Most locally generated cases have been clustered, the 
majority of which have occurred in households

• Of note, the highly clustered nature of local transmission 
may explain a relatively high R0 (2- 2.5)

Report of the WHO-China Joint Mission on Coronavirus 
Disease 2019 (COVID-19). 16-24 February 2020.   



R0 on the Diamond Princess

• Up to February 16, 2020, 355 cases had been 
confirmed

• The median R0 of COVID-19 was 2.28 (2.06-2.52) 
during the early stage experienced on the 
Diamond Princess cruise ship

S. Zhang et al. Estimation of the Reproductive Number of Novel 
Coronavirus (COVID-19) and the Probable Outbreak Size on the Diamond 

Princess Cruise Ship: A Data-Driven Analysis. Int J Infect Dis. Feb 22, 2020. 
DOI: 10.1016/j.ijid.2020.02.033.  

https://doi.org/10.1016/j.ijid.2020.02.033


Journal of Travel Medicine, taaa021, https://doi.org/10.1093/jtm/taaa021

Timeline of the R0 estimates for the 2019-nCoV virus in China

The time period covered in this review was from 
1 January 2020 to 7 February 2020. 

For this time period, 12 studies were indentified
which estimated the basic reproductive number 
for COVID-19 from China and overseas.

The estimates of R0 ranged from 1.4 to 6.49, 
with a mean of 3.28.

https://doi.org/10.1093/jtm/taaa021


R0 is 
dependant 
on context

• Aerosol-generating procedures

• Population density

• Infection control and public health measures

• Severity of illness

• Super spreaders
• Are there SARS-CoV-2 super spreaders?

• If so, can we determine who they are?



The 
Italian 

Experience 
up to 

March 9, 2020

• 40-50% of cases requiring hospitalization

• 1-12% requiring critical care

• ½ of cases <65 years



Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19). 16-24 February 2020. 





Surge Clinic    

Surge Clinic Parking Lot 
Screening

Full precautions 

until de-escalated



• AGP’s
• non-invasive positive pressure 

ventilation 

• high-flow nasal cannula 

• bag-mask ventilation

• endotracheal intubation 

• cardiopulmonary resuscitation

• bronchoscopy

• open suction of respiratory tract

• sputum induction

• use of nebulizer therapy

• high frequency oscillatory ventilation

• Severe illness where AGP may be required

• Super-spreaders

• Can we determine who these people are?

• De-escalate full precautions once the R0 is lowered

Use of Full Precautions where the R0 is high



SARI Protocol






