




Table 2: ​Association of clinical and demographic factors with mode of detection.  

Table 3: ​ Risk factors for SAR-CoV-3 infection among close contacts 
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Figure 1: ​Attack rate among close contacts, baseline severity, and proportion without fever at 
initial assessment by age group. 
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Figure 2: (A) The proportion of cases having developed symptoms to COVID-19 by days 
after infection (i.e., the cumulative distribution function of the incubation period). (B) The 
proportion of cases infected by an index case who have developed symptoms by a given 
number of days after the day of symptom onset of the index case (i.e., the cumulative 
distribution function of the serial interval). ​The maximum-likelihood estimates for the 
parametric distribution of the cumulative distribution function are shown, along with 1000 
parametric bootstrap estimates of the cumulative distribution function. We estimate the median 
incubation period of COVID-19 is 4.8 days (95%CI, 4.2, 5.4). 5% of the cases who develop 
symptoms will do so by 1.6 days (95% CI, 1.3, 2.0) after infection, and 95% by 14.0 days (12.2, 
15.9). We estimated that the median serial interval of COVID-19 is 5.4 days (95% CI, 4.4 to 6.5). 
5% of the infected who develop symptoms will do so by 1.3 days (95% CI, 0.9 to 1.9) after 
symptom onset of the index case, and in 95% by 14.3 days (95% CI, 11.1 to 17.6). 
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Figure 3: Time between symptom onset and (A) SARS-CoV-2 confirmation, (B) 
hospitalization and (C) isolation among cases detected by contact-based and 
symptom-based surveillance. ​The maximum-likelihood estimates for the parametric 
distribution of the cumulative distribution function are shown, along with 1000 parametric 
bootstrap estimates of the cumulative distribution function.​ Panel A​ shows estimates of the 
proportion of cases who are PCR confirmed, according to the number of days after symptom 
onset. We estimated that 50% of the cases detected through symptom-based surveillance were 
PCR confirmed by 4.6 days (95% CI, 4.2 to 5.0) after symptom onset, in 95% by 12.7 days 
(95% CI, 11.5 to 13.8) after symptom onset. Contact-based surveillance reduced the days from 
symptom onset to PCR confirmation to 2.9 days (95% CI, 2.4, 3.4) in 50% cases and 6.6 days 
(95%CI, 5.3, 8.0) in 95% cases. ​Panel B​ shows estimates of the proportion of cases who are 
hospitalized, according to the number of days after symptom onset. We estimated that 50% of 
the cases detected through symptom-based surveillance were hospitalized by 3.4 days (95% 
CI, 3.1 to 3.8) after symptom onset, in 95% by 12.4 days (95% CI, 10.9 to 13.8). Contact-based 
surveillance reduced the days from symptom onset to hospitalization to 2.1 days (95% CI, 1.7, 
2.6) in 50% cases, and 6.0 days (95% CI, 4.5, 7.5) in 95% cases. ​Panel C​ shows estimates of 
the proportion of cases isolated, according to the number of days after symptom onset. We 
estimated that 50% of the cases detected through symptom-based surveillance were isolated by 
3.4 days (95% CI, 3.1 to 3.7) after symptom onset, in 95% by 12.2 days (95% CI, 10.8 to 13.6). 
Contact-based surveillance reduced the days from symptom onset to isolation to 2.2 days (95% 
CI, 1.7, 2.6) in 50% cases, and 6.5 days (95% CI, 4.7, 8.2) in 95% cases. 
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SUPPLEMENTARY MATERIAL 
 
Table S1: ​ Demographic and clinical characteristics of cases by mode of case detection 
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Table S2: ​Distributional fits to key COVID-19 distributions. 
 

 
 
Table S3: ​Comparison of age distribution of cases with Shenzhen 2010 census (source 
http://www.stats.gov.cn/english/) 

 
 
Table S4: ​Comparison of observed serial intervals by time between symptom onset and 
isolation. 
 

Time to isolation Mean serial interval (95% CI) 

0-2 days 3.6 (3.0, 4.2) 

3-5 days 8.1 (5.3, 11.0) 

6 or more days 8.0 (6.2, 9.7) 
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Figure S1: ​The exposure and symptom onset windows 339 ​ confirmed cases from 
Shenzhen, China. ​Shaded regions represent the full possible interval of exposure (blue) and of 
symptom onset (red); points represent the midpoint of these intervals. ​The exposure and 
symptom onset windows are aligned relative to the right-bound of the exposure window.  
 

 

 . CC-BY-ND 4.0 International licenseIt is made available under a 
author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

 is the(which was not peer-reviewed) The copyright holder for this preprint .https://doi.org/10.1101/2020.03.03.20028423doi: medRxiv preprint 

https://doi.org/10.1101/2020.03.03.20028423
http://creativecommons.org/licenses/by-nd/4.0/


 
Figure S2: ​Effective ​R ​ among those captured by surveillance (top) and proportion needed to be 
captured by surveillance to drive ​R ​less than one (bottom) by the weighted mean day of the 
infectious period. Weighting is by relative infectiousness, which is assumed to follow a gamma 
distribution. The shaded area covers all gamma distributions with a mean of that day and a rate 
parameter in the range of 0.1-10.  
 
Text S1: Data Extraction and Confirmation Details 
 
By categorizing COVID-19 as a notifiable disease Class B, Chinese ​Law on the Prevention and 
Treatment of Infectious Diseases​ required all cases to be immediately reported to China's 
Infectious Disease Information System. Each case was recorded into the system by local 
epidemiologists and public health professionals who did the field investigation and collected 
possible exposure related information. All data on COVID-19 case reported in Shenzhen were 
extracted from the Infectious Disease Information System by the end of February 12, 2020. 
Then personal information including demographics, symptoms, clinical outcome and severity 
and so on, were stripped to construct an anonymous dataset. All cases were included without 
sampling and no eligibility criteria were needed.  
 
All laboratory confirmation of SARS-CoV-2 were done by Guangdong Center for Disease 
Prevention and Control (CDC) before Jan 30, 2020, and then only need to be done by 
Shenzhen CDC, when it obtained the qualification of laboratory-confirmation of 2019-nCoV from 
the authority. The RT-PCR assay was conducted in the BSL-3 laboratory of Shenzhen CDC, 
using the protocol established by the World Health Organization and China CDC. 
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Text S2: Supplemental Calculation: 
 
Let  be the basic reproductive number, ​ be the percent of transmission due to 
cases potentially reachable by the surveillance system, and  be the relative effective 
infectious period of those captured by surveillance. Then: 

 
When  is below one, sustained outbreaks are impossible. Hence, for a known  and 
$\gamma$ such that , we can calculate the proportion of transmission that 
must be from people who can be captured by surveillance as:  

 
Assuming an  of 2.6 and that surveillance reduces  by a factor of 0.18, we find control is 
possible if 75% of people can be captured by surveillance.  
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