





medRxiv preprint doi: https://doi.org/10.1101/2020.03.03.20028423. The copyright holder for this preprint (which was not peer-reviewed) is the
author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-ND 4.0 International license .

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%Cl, 4.2, 5.4). 5% of the cases who develop
symptoms will do so by 1.6 days (95% ClI, 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% ClI, 0.9 to 1.9) after
symptom onset of the index case, and in 95% by 14.3 days (95% ClI, 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% ClI, 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% Cl, 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%
Cl, 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% ClI, 1.7,
2.6) in 50% cases, and 6.0 days (95% ClI, 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% Cl, 3.1 to 3.7) after symptom onset, in 95% by 12.2 days (95% ClI, 10.8 to 13.6).
Contact-based surveillance reduced the days from symptom onset to isolation to 2.2 days (95%
Cl, 1.7, 2.6) in 50% cases, and 6.5 days (95% Cl, 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

Contact-based Symptom- Unknown/

Symptom Value (N=87) based (N=292) other (N=12} Total (N=391) P-value

chill no 85 (97.7%) 272 (92.2%) 12 (100.0%) 369 (94.4%) 0.27
yes 2(2.3%) 20 (6.8%) 0 (0.0%) 22 (5.6%)

shortness of breath no 86 (98.5%) 281 (96.2%) 12 (100.0%) 379 (96.9%) 0.42
yes 1(1.1%) 11 (3.8%) 0 (0.0%) 12 (3.1%)

difficulty breathing no 87 (100.0%) 285 (97.6%) 11 (91.7%) 383 (58.0%) 0.35
yes 0 {0.0%) 7 (2.4%) 1(8.3%) 8(2.0%)

chest tightness no 85 (97.7%) 290 (95.3%) 12 (100.0%) 387 (95.0%) 017
yes 2{2.3%) 2 (0.7%) 0 (0.0%) 4 {1.0%)

chest pain no 85 (97.7%) 281 (96.2%) 12 (100.0%) 378 (96.7%) 0.77
yes 2 (2.3%) 11 (3.8%) 0 (0.0%) 13 (3.3%)

conjunctivitis no 87 (100.0%) 290 (99.3%) 12 (100.0%) 389 (99.5%) 1.00
yes 0 {0.0%) 2 (0.7%) 0 {0.0%) 2 {0.5%)

nausea no 87 (100.0%) 292 (100.0%) 12 (100.0%) 391 (100.0%) 1.00
yes 0 {0.0%) 0 (0.0%) 0 (0.0%) 0(0.0%)

vomit no 87 (100.0%) 289 (99.0%) 12 (100.0%) 388 (99.2%) 0.64
yes 0 {0.0%) 3 (1.0%) 0 (0.0%) 3(0.8%)

diarrhea no 86 (98.9%) 290 (99.3%) 12 (100.0%) 388 (99.2%) 0.57
yes 1({1.1%) 2 (0.7%) 0 (0.0%) 3(0.8%)

stomachache no 33 (55.4%) 275 (54.2%) 12 (100.0%) 370 (54.6%) 0.78
yes 4 (4.6%) 17 (5.8%) 0 (0.0%) 21 (5.4%)

cough no 67 (77.0%) 165 (56.5%) 6 (50.0%) 238 (60.9%) 0.00
yes 20 (23.0%) 127 (43.5%) 6 (50.0%) 153 (39.1%)

runny nose no 86 (98.9%) 273 (93.5%) 12 (100.0%) 371 (94.9%) 0.14
yes 1(1.1%) 19 (6.5%) 0 (0.0%) 20 (5.1%)

sore throat no 83 (95.4%) 273 (93.5%) 9 (75.0%) 365 (93.4%) 0.60
yes 4 (4.6%) 13 (6.5%) 3 (25.0%) 26 (6.6%)

headache no 77 (88.5%) 241 (82.5%) 10(83.3%) 328 (83.9%) 0.25
yes 10 (11.5%) 51 (17.5%) 2 (16.7%) 63 (16.1%)

fatigue no 80 (92.0%) 247 (34.6%) 11 (91.7%) 338 (36.4%) 0.17
yes 7 (8.0%) 45 (15.4%) 1(8.3%) 53 [13.6%)

muscle soreness no 21 (93.1%) 223 (76.4%) 11 (91.7%) 315 (80.6%) 0.01
yes 6 (6.9%) 65 (23.6%) 1(8.3%) 76 (19.4%)

joint soreness no 83 (95.4%) 247 (84.6%) 12 (100.0%) 342 (87.5%) 0.01

yes 4 (4.6%) 45 (15.4%) 0 (0.0%) 49 (12.5%)
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Table S2: Distributional fits to key COVID-19 distributions.

Time lag Distribution Parameter 1 Parameter 2 Mean 5% 50% 95%
Incubation period lognormal 1.57 (1.44,1.69) 0.65 (0.56,0.73) 5.95 (4.94,7.11) 1.64 (1.33,2.04) 4.80 (4.22,5.44) 14.04 (12.19,15.90)
Serial interval gamma 2.29(1.77,3.34) 0.36 (0.26,0.57) 6.29 (5.17,7.56) 1.32(0.92,1.87) 5.41 (4.43,6.49) 14.3 (11.12,17.57)
Onset to PCR confirmation;
gamma 3.2(2.43,4.76) 1(0.71,1.57) 3.18 (2.65,3.76) 0.92 (0.7,1.26) 2.86(2.4,3.37) 6.56 (5.25,8.01)
among contact-based
Onset to PCR confirmation;
gamma 2.12 (1.87,2.45) 0.39 (0.33,0.46) 5.46 (4.99,5.92) 1.04 (0.88,1.26) 4.63 (4.23,5.03) 12.71(11.51,13.82)
among symptom-based
Onset to hospitalization;
lognormal 0.74(0.55,0.95) 0.64 (0.55,0.71) 2.57 (2.06,3.16) 0.73(0.61,0.93) 2.09 (1.73,2.58) 6.03 (4.49,7.53)
among contact-based
Onset to hospitalization;
lognormal 1.23(1.12,1.33) 0.79 (0.74,0.83) 4.64 (4.13,5.1) 0.93 (0.82,1.08) 3.41(3.06,3.78) 12.42 (10.89,13.77)
among symptom-based
Onset to isolation;
lognormal 0.77 (0.53,0.97) 0.67 (0.56,0.75) 2.71(2.08,3.31) 0.72 (0.58,0.96) 2.17 (1.71,2.64) 6.52 (4.69,8.24)
among contact-based
0 [} tion;
nsetitaisolation; lognormal 1.22(1.12,1.31) 0.78 (0.73,0.83) 4.58 (4.13,5.02) 0.94 (0.82,1.08) 3.38 (3.07,3.69) 12.19 (10.79,13.62)
among symptom-based
Arrival t t t;
rrivaLio:symplomionset; lognormal 1.22 (1.1,1.34) 0.85(0.79,0.91)  4.87(4.24,549)  0.83(0.71,097)  3.38(2.993.81)  13.79(11.75,15.86)
among onset after arrival
Arrival to confirmation;
among onset on or before weibull 1.28(1.04,1.59) 4.8 (4.05,5.58) 4.5 (3.81,5.07) 0.47 (0.25,0.83) 3.61(2.92,4.35) 11.32 (9.56,13.06)
arrival
Arrival to isolation;
among onset on or before gamma 0.39 (0.3,0.54) 0.13(0.1,0.18) 3.05(2.49,3.67) 0(0,0.02) 1.09 (0.67,1.66) 12.75(10.57,14.84)

arrival

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

caéeggiry N Proportion  Contact-based Symptom-based
0-9 years 736,978 7% 13 (14.9%) 6 (2.1%)
10-19 years 1,058,098 10% 5 (5.7%) 6 (2.1%)
20-29 years 3,783,127 37% 11 (12.6%) 23 (7.9%)
30-39years 2,528,979 24% 15 (17.2%) 71 (24.3%)
40-49 years 1,478,974 14% 9 (10.3%) 49 (16.8%)
50-59 years 466,403 5% 10 (11.5%) 63 (21.6%)
60-69 years 192,595 2% 20 (23.0%) 60 (20.5%)
70-79 years 86,805 1% 4 (4.6%) 14 (4.8%)
80+ years 26,422 0% 87 (100.0%) 292 (100.0%)

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.
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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 Ro be the basic reproductive number, P be the percent of transmission due to
cases potentially reachable by the surveillance system, and 7 be the relative effective
infectious period of those captured by surveillance. Then:
R = pyRo+ (1 —p)Ry

When R is below one, sustained outbreaks are impossible. Hence, for a known Ro and
$\gamma$ such that YRo < 1, we can calculate the proportion of transmission that
must be from people who can be captured by surveillance as:

1— Ro
Ro(p—1)
Assuming an Ry of 2.6 and that surveillance reduces Ro by a factor of 0.18, we find control is
possible if 75% of people can be captured by surveillance.
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