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The Situation (as of 11 Feb, 6am Geneva time)

Updates from last 24 hours

China:
– 2,484 new confirmed cases: 84%, 2,097 cases from Hubei
– 849 new severe cases and 108 deaths: Hubei(103),  

Beijing(1), Tianjin(1), Heilongjiang(1), Anhui(1), Henan(1))
– 3,536 new suspected cases

Outside China:
– 74 new confirmed cases: International conveyance  

(Japan)(65), The United Kingdom(4), Singapore(2), Viet  
Nam(1), United Arab Emirates(1), Republic of Korea(1)

• Between 31 Dec 2019 - 11 Feb 2020
• In total, 43,101 confirmed cases 

including 1,018  deaths globally
• China

– 42,708 confirmed cases

– 7,333 severe cases
– 1,017 deaths: Hubei(974), Heilongjiang(8), Henan(7),  Anhui(4), 

Beijing(3), Hainan(3), Tianjin(2), Hebei(2),  Chongqing(2), 
Gansu(2), Jilin(1), Shanghai(1), Jiangxi(1),  Shandong(1), 
Hunan(1), Guangdong(1), Guangxi(1),  Sichuan(1), Guizhou(1), 
Hong Kong SAR(1)

• Outside China
– 393 cases from 24 countries

– 1 death





China CDC 1/28/2020 report

http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_11811/202001/P020200127544648420736.pdf

http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_11811/202001/P020200127544648420736.pdf


Updated data 12/8/2019 to 2/11/2020



Augmented Onset Time from Case Report Time

https://github.com/jameshay218/case_to_infection

https://github.com/jameshay218/case_to_infection


Incubation period distribution

Relative infectivity distribution
(symptomatic only/pre-symptomatic)

Disease Natural History Assumptions



The Transmission Model
• Cases shedding infection intensity to others, homogeneous mixing assumption:

• Infection intensity to onset intensity through incubation period, and likelihood of 
onset:

• Pre-symptomatic infection, modify the virus shedding formation:



City Lockdown Intervention
• A simple effect with two components -- immediate reduction and lasting effect 

for strengthening measures:

• Successful control of outbreak is reflected in time needed to reduce the effective 
R to below 1:



Natural History Assumptions Used in Analyses (Symptomatic infection 
only)



Natural History Assumptions Used in Analyses (Pre-symptomatic 
infection)



Updated Results, onset until 2/11/2020, Wuhan*



Updated Results, onset until 2/11/2020, Wuhan*



Discussion
• The current model is based on homogeneous mixing assumption due to lack of data. The reported 

cases may be merely a reflection of available medical resources. 

• We modelled the true epidemic curve instead of the case ascertainment report to avoid potential 
report bias. The intervention effect was shown to be effective relatively quickly in epidemic curve 
but much slower in the report curve.

• The estimated R0’s from asymptomatic infectivity model were higher due to the extra window of 
viral shedding before onset. However it’s not just more required effort to reduce R to below 1, but 
the whole extra set of intervention will be needed for effective control/mitigation. 

• Testing! Testing! Testing! Contact tracing and quarantine of exposed individuals. The draconian 
measures in China seemed to effectively worked in 4-5 days after lockdown implementation, but 
in other places how to modify the strategies remain very challenging. 

• A good YouTube video on the South Korean approach: 
https://www.youtube.com/watch?v=gAk7aX5hksU

https://www.youtube.com/watch?v=gAk7aX5hksU


Summary
• Bottom line: What is the question that you’re trying to answer?

• R0, with/without intervention, with/without asymptomatic transmission

• Significance: Why is this question important?
• Understanding transmission mechanism, estimation from epi curve instead of ascertainment curve, 

differentiate natural history assumptions and their impact on model

• Data: What data are needed to answer your question?
• Epi curve by onset time, better with subject level data including location, demographics, contact 

history etc. for more detailed modelling

• Methods: What statistical methods are needed? Have they already been developed?
• Transmission model, MLE, potentially EM/Multiple imputation/MCMC for unobserved infection 

time. Model not complicated but restricted by available data

• Student Involvement: Are there opportunities for student involvement?
• If someone could help collect data will be very helpful



• https://link.springer.com/articl
e/10.1007/s12561-020-
09277-0

https://link.springer.com/article/10.1007/s12561-020-09277-0
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