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Coronaviruses
1965 HCoV OC43 (David A Tyrrell)

1967 HCoV 229E (from bats)

2003 SARS (from bats, via palm civet)

2004 HCoV NL63

2005 HCoV HKU3

2006 MERS (from bats)

2019 SARS-CoV-2

Cause 4 -15- 35% of URTI

and some LRTI and otitis media in children

even in people with pre-existing antibodies

More in winter and spring

Epidemics every 2 or 3 years

Big virus, largest RNA genome 20k base pairs

nsp12 RdRP has low error rate, nsp 10 proof reads

Ribavirin does not work

Killed easily by bleach, detergents, alcohol, soap, …

Coronavirus OC16. Proc Natl Acad Sci USA. 
1967;57;933–940.



Context

• Wuhan city – central China 11m people

• In Hubei province 55m people

• Pneumonia, fever and URTI linked to a 

seafood market, 41 cases by 27th Dec

• Coronavirus

• Sequenced – like SARS 

• Increasing cases

• Spread to rest of China despite controls

• Spread to other countries 

• Isolation on a cruise ship does not work

• New cases and deaths in 70 countries



Fig. 5: Maximum 
likelihood phylogenetic 
trees of the nucleotide 
sequences of the 
whole genome, 
and S and N genes of 
WHCV and related 
coronaviruses

Wu, F., Zhao, S., Yu, 
B. et al. A new 
coronavirus associated 
with human respiratory 
disease in 
China. Nature (2020
https://doi.org/10.103
8/s41586-020-2008-3
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Geo-temporal spread of COVID-19 in China through February 11, 2020. (A) a total of 14 county-level administrative areas (hereafter counties) in Hubei Province only (inset) had 
reported cases as of December 31, 2019; (B) by January 10, 2020, 113 counties in 20 PLADs had reported cases with the highest prevalence still in Hubei Province; (C) nine days 
later, on January 20, 627 counties in 30 PLADs had reported cases and PLADs neighboring Hubei Province observed increasing prevalence; (D) by the end of January 31, 1310 
counties across all 31 PLADs were affected and prevalence in the central, south, and south-central regions had risen dramatically; (E) by the end of February 11, 1,386 counties 
nationwide were affected and prevalence in the south-central PLADs had risen to the level of Hubei.

The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team

The Epidemiological Characteristics of an Outbreak of 2019 Novel Coronavirus Diseases (COVID-19) — China, 2020
China CDC Weekly,2020, 2(null)
http://dx.doi.org/null



Epidemiological curves of COVID-19 in China through February 11, 2020. (A) the epidemiological curve shows the progression of illness in the outbreak over time from December 
8, 2019 to February 11, 2020. A total of 72,314 cases are shown and confirmed cases (blue) are compared to suspected cases (green), clinically diagnosed cases (yellow), and 
asymptomatic cases (red). The inset shows a zoomed-in view of all days in December, when total daily count remained below 24 cases; (B) the epidemiological curve shows the 
progression of illness in the outbreak over time from December 8, 2019 to February 11, 2020 for confirmed cases only (blue). The number of cases diagnosed each day is also 
shown for confirmed cases only (orange). The inset shows a zoomed-in view of all days in December, when total daily count remained below 15 cases.

The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team
The Epidemiological Characteristics of an Outbreak of 2019 Novel Coronavirus Diseases (COVID-19) — China, 2020

China CDC Weekly,2020, 2(null)
http://dx.doi.org/null







Effects of SARS 2          

Chinese CDC report n=55,000
Fever 88%
Dry cough 68%
Fatigue 38%
Sputum 33%
SOB 18%
Sore throat 13%
HA 13%
Myalgia/arthralgia 14%
Chills 11%
N,V 5%
Diarrhoea 4%
Rarely completely asymptomatic

80% of cases were mild, Sats >93%
14% severe PaO2/FiO2 <300mmHg
6% critical with respiratory failure,

occasionally other organ failure
Crude Fatality rate was 3.8% dropped to 

0.7% later with better care
Outside Wuhan 0.7%

Time to recovery – 2 weeks if mild
3-6 weeks if severe

Onset - > severe  takes 1 week
Onset -> death takes 2 – 8 weeks



Effects of SARS 2          SOFA scores

Lung dysfunction 

20%

Acute Kidney 

Injury

<1%

Delerium

??

Heart 

A few

Liver failure

??

Coagulopathy

Afew



What do I think will happen? 

On 2 Feb 2020: a range of possible expectations 

Best case – lots of suspected cases and no or few confirmed 

no clusters, no transmission

Expected scenario – like the Dec 2019 influenza

Worst case- 20% attack ratio and 2% mortality, 20,000 deaths 



What do I think will happen? 

Today 5 March 2020

Best case– very many clusters and some uncontrolled community 

transmission in Ireland leading to something like the Dec 2019 

seasonal influenza, widespread economic and social disruption

Expected scenario – like the 1918/19 Spanish influenza, a once in 

a century event, overwhelming of the health care system, massive 

economic disruption 

Worse case- 80% attack ratio and 3.8% mortality 

challenge to our free liberal democratic government

long term change in our way of life 



What can we do for patients? 

Artificial homeostasis for SARS-CoV-2

Measure and monitor, and intervene to maintain metabolic 

parameters within normal range

Oxygen 

H2O, H+, CO2, blood pressure, renal function, glucose, Na, K, Cl, 

Ca, Mg, albumin, PO4, red cells, platelets, polymorphs, skin care, 

venous embolism prophylaxis, stress ulcer prevention, enteral 

nutrition, chemical sedation, replace clotting factors.

Minimise onwards transmission to staff and other patients (Pods)

Clinical trials of RNA polymerase and protease inhibitors  



The unknowns

What is the death rate for COVID19?

What is the R0, under different levels of social distancing?

How can we rapidly scale up health care services?

Can we reach 99-100% compliance about how to don, to 

doff, to label, clean and bag samples?

The extent of asymptomatic transmission?

Is there strong evidence that closing school works?

Does closing factories work?

Does closing public transport work?

Closing airports?

Staying at home?

Balancing and predicting the economic impact of above

?



What can we do as a 

community?

Copy the Chinese Government

Very thorough compliant identification, contact 

tracing, self isolation at home for 14 days e.g. 

900 teams of 5 people in each, digital records

Scale up Health-care to look after the sick and 

prevent in-hospital transmission – re-training

Social distancing, >2m or outside

Maintain essential services- water, food, 

electricity, internet, GPS, phones, media, health-

care, security, governance, culture 

Image to  
go here



What can we do as 

individuals ?

Listen to Tony Holohan, CMO

hse.ie

If unwell and travelled from an affected area self-

isolate and call GP

If well read the HSE, HPSC and DFA advice

Respiratory etiquette, tissue, bin, wash hands 

Re-assure, reaffirm and teach others

Travel with DFA advice

Enjoy life, sports, music, dancing, friends, family, 

culture, volunteering

Image to  
go here



In hospitals
Contingency planning

Plan for safe assessment of referred patients

- 20 per day (have done)

- 200 per day (can do)

- 2000 per day?

Plan for safe effective care for people with respiratory failure

- 10 in our hospital (can do)

- 100 in our hospital (can do)

- 1000 in our region?

- 10,000 in our region?

Plan for safe effective mechanical ventilation

- 10 in our hospital (can do)

- 50 in our hospital (can do)

- 200 in our region?

- 3000 in our region?

Build more, re-purpose, re-designate spaces

Recruit, train and organise staff

Plan for the worst
Attack ratio of 80% == 4 million in Ireland
20% respiratory failure == 800,000
Perhaps over 1 or 2 months
Hopefully over 6 – 12 - 24 months
6% mechanical ventilation = 240,000



Research  

Meticulous data collection

Audit of artificial homeostasis for SARS-2

Clinical trials of existing protease inhibitors

Clinical trials of new RdRP, remdesivir

Vaccine development

Artificial Intelligence using mobile phone 

location data for contact tracing

Behavioural science understanding of how 

best to teach staff, relatives and patients

Social determinants of health



Nationally  
All government multi-sectoral approach 

Detailed, tested business continuity plans for all 

essential services

Re-allocation of staff to contact tracing

Balance the social and economic costs of distancing

Create surge capacity for identification and testing

Create surge capacity in hospitals for ID care

Create surge capacity in hospitals for ICU care

Use fast AI for contact tracing with GPS data

Legal controls of mass gatherings

Who and how to enforce a cordon sanitaire

Support factories to make gowns, masks gloves

Support the farmers to feed us and export

Support pharma to make vaccines, anti-virals and O2

Identify critical areas which are struggling and assist

Legal changes that are needed

Decisions about staying at home, enforcement, support

Decisions about closing transport, enforcement, support

Support and advice for businesses to do their 
own continuity plans – nominated designate

- working from home, VC, TC, email
- use of IT
- analysis and mitigation of supply chain
- analysis and mitigation of sales
- treasury and financing 
- travel, trade and export disruptions
- managing internal communications



Social cohesion  
To do this we need wide social cohesion and co-

operation

To achieve social cohesion and co-operation we need 

widespread social trust

To achieve social trust we need a widespread 

perception of social equality

To achieve a perception of social equality we need 

social equality  

To achieve social equality we need a basic living wage 

for all, access to pre-school, 1st, 2nd 3rd level education 

for all, access to health care and affordable housing





Leading theworld  
to betterhealth
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