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Little data

● Some official reports 
○ Translation and contextualisation of international data sources 

critical

● Lots of news reports and social media 
○ Same caveat as above
○ Case data, plus metadata and non-case data, e.g. interventions

● Novel datasets, e.g. Baidu 
● All collected differently

○ Subject to different biases, underreporting and uncertainty

● Volume increased rapidly

→ Crowdsourcing and open data
→ Public sharing of collated data with traceability



● Natural history of infection, 

e.g. time to symptoms, 
hospitalisation, death

● Leading vs lagged indicators

● Infection vs disease

● Enough power for stratification, 

e.g. by age, location
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Little data: types needed



Early days modelling

Unknowns and uncertainty in:

- Starting epidemic size
- Spillover event
- Seeding to new locations

- Structure and every parameter of a 
transmission model

- Incubation period
- Recovery rate
- Infectiousness and timing

- Downstream outputs
- Severity & symptoms

- Reporting of cases, hospitalisations, deaths

Impact of 
interventions



Spillover event size in Wuhan

How does the 
spillover size affect 
estimates of R0 in 
Wuhan?

How do other 
assumptions affect 
R0?

Abbott et al. Wellcome OR 2020



Epidemic size from reported 
indicators

What is the range 
of epidemic sizes 
possible when 
one death has 
been reported?

Jombart et al. WOR 2020



Epidemic size at source 
location

What size of epidemic in 
Wuhan is consistent with the 
observed international 
dynamics?

Kucharski et al. Lancet ID 2020



Interventions to prevent introduction

Can interventions aimed at travellers prevent introduction of cases? 

Quilty et al. Eurosurveillance 
2020



Interventions to prevent establishment

Can contract tracing and isolation 

of cases control outbreaks of 

COVID-19?

Hellewell et al. Lancet GH 2020 



Key parameters of transmission

Crucial papers released defining natural history:

- Epidemiological studies direct from China
- Some secondary analyses and meta analysis of publicly 

available data 

Verity et al. Lancet ID 2020

Linton et al. JCM 2020

Bi et al. Lancet ID 2020



Age-specific susceptibility & clinical 
fraction

Includes information:
Bi et al
Zhang et al
Lavezzo et al
Tan et al
Gudbjartsson et al
Riccardo et al

Davies et al. Nat Med 2020

What 

assumptions 

about children 

are consistent 

with observed 

data?



Modelling NPIs for established epidemics

When should lockdowns be implemented to maintain the epidemic 

under a healthcare threshold?

Davies et al. Lancet PH 2020



Conclusions

- Early scenario modelling characterised by structural 
and parametric uncertainty 

- Many results provided with these caveats and updated 
in real-time

- Inferential models fitted to diverse datasets
- Large amount of insight gained from limited data

- Evidence synthesis particularly valuable
- Citizen-science and open data crucial



CMMID COVID-19 working group

Repository of papers, apps, and reports: 
https://cmmid.github.io/ncov
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