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Supplementary Materials

Case definitions and detailed methods for parameters estimation



Case definitions

A patient is confirmed as a COVID-19 case based on a positive result of PCR for SARS-
CoV-2 with respiratory specimens. Virus strains in this study were determined by the
sequenced genome and were classified based on the “Pango lineages” rule (1). The time
interval between infection and becoming infectious is defined as the latent period, that
could be compared with the incubation period which describes the time duration
between infection and symptom onset. The latent period is typically proxied by the time
from infection until an infected person has virus shedding that is detectable by PCR,
and can be shorter than the incubation period for some COVID-19 cases when virus
shedding becomes detectable prior to symptom onset. The serial interval, defined as the
time interval between successive symptom onsets in a transmission chain, is an
important parameter for estimating many other key epidemiological parameters, such
as Ro, the expected number of secondary cases generated from one primary case in a
completely susceptible population, and the instantaneous reproduction number (R)
which describes the expected number of secondary cases caused by one typical primary
case at time ¢. The infectiousness profile of COVID-19 describes the duration and
intensity of infectiousness of infected cases which imply the probability of transmission
during the infectious period. In this study, the distribution of infectiousness profile was
estimated as the time interval between the moment of infection for an infectee (case)

and the illness onset time of infector (infection source of the case).

We assessed the clinical severity of COVID-19 cases via clinical classification into



asymptomatic, mild, moderate, severe and critical following the Guidelines in
Diagnosis and Treatment of COVID-19 (8" version) published by National Health
Commission since 15 April 2021 (2). Asymptomatic SARS-CoV-2 infections were
patients who tested positive for SARS-CoV-2 without presenting any symptoms
potentially related to COVID-19, such as fever, chill, dry cough, nasal congestion, loss
of taste or smell, runny nose sore throat, headache, tiredness, muscle pain, joint pain,
short of breath, difficulty breathing, conjunctivitis, nausea, vomit, diarrhoea, abdominal
pain, etc., and without lung infections indicated by a chest X-ray examination,
throughout the course of infection. Mild type is with mild clinical symptoms and
without lung infections indicated by a chest X-ray examination. Moderate type means
with fever, respiratory track symptoms and with lung infections indicated by a chest X-
ray examination. A person was defined as severe if the patient showed one of the criteria:
(1) shortness of breath; (2) Oxygen saturation <93% when inhaling air at rest condition;
(3) PaO2/FiO2 <=300mmHg (1mmHg=0.133kPa); (4) The clinical symptoms were
progressively aggravated, and the lung imaging showed significant lesion
progression >50% within 24 ~ 48 hours. A person was defined as critical if the patient
showed one of the criteria: (1) Respiratory failure and mechanical ventilation is

required; (2) Shock; (3) Combined other organ failure and ICU care is required;

Close contacts were defined as individuals who were exposed to symptomatic COVID-
19 cases within two days before their illness onset, or exposed to asymptomatic cases

at close proximity (<1 meter) without wearing proper personal protection equipment
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within two days before their sampling dates of the first positive samples for SARS-
CoV-2. Close contacts were classified as household and extended family, social,
community and healthcare contacts based on the definitions previous published by Sun
et al (3). Cases were considered having effective 1-dose vaccination if the start date of
exposure was 14 days after the first dose of vaccination or later, or having effective 2-
dose vaccination if the start date of exposure was 14 days after the second dose of

vaccination or later (4, 5).



Estimation of time-varying parameters

1. Estimating time-varying forward serial intervals

For the 93 transmission pairs we constructed, we rearrange the line list based on the
symptom onset dates of infectors. The forward serial interval distribution was estimated
by using a cohort of infectors who shared the same symptoms onset date. Then, we
estimated the time-varying forward serial interval as we incorporate more recent
cohorts into the analysis. That is, we estimated the forward serial interval from infectors
who presented symptoms before time ¢ and evaluate how the estimates of time-varying
forward serial intervals change by increasing ¢. The initial serial interval was estimated
based on cohorts of infectors who shared the same symptom onset dates in the
exponential phase of outbreak. The initial forward serial interval was obtained before
implementing control measures thus would reflect the real serial interval of the Delta

variant and therefore can be used to estimate the unbiased Ro (6, 7).

2. Estimating daily R¢
By using the time-varying forward serial intervals and daily incidence number, we

estimated Rt by using the following equation suggested by Cori et al (8).
I
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Where I, is the number of cases in time t, w; is the serial interval distribution that

R, =

approximates the infectiousness profile of an infected individual at i-th day since
infection. Then, the Rt was calculated as the ratio between the number of cases I, on

day t and the weighted average of infectiousness caused by cases infected before day
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3. Estimating Ry

We estimated Ro by using the following equation provided by Park et al (6).
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Where r was the exponential growth rate which we obtained by using the daily
number of cases reported in the Guangdong COVID-19 outbreak (Figure S1), T was

the time-varying forward serial intervals during the exponential growth phase and

fo(t) was the forward serial interval distribution.



Table S1. The numbers of patients tested by different type of test kit for diagnosis of
SARA-CoV-2 infection.

Type of kit No. of patients %. of all patients
“Daan” 58 36.5

“Shuoshi” 51 32.1

“Mingde” 27 17.0

“Bojie” 11 6.9

Unclassified 81 50.9

Table S2. Alternative parametric estimates of the latent period and incubation period.

Incubation period Latent period Infectiousness profile

Distribution Mean* SD Mean SD Mean SD LooIC?
Lognormal 5.8 33 4.0 2.8 -1.5 3.6 1384.0
Gamma 5.7 2.9 3.9 2.4 -1.7 2.8 1364.5
Weibull 5.8 3.0 3.9 2.6 -1.7 2.1 1343.7

# Mean: Posterior mean
® Loo IC: Leave-one-out information criterion, Indicates the goodness-of-fit, a lower value
indicates a better model fit.

Table S3. Wilcoxon rank sum test for Cq values (N gene) among the 32 patients tested
by both “Daan” and “Shuoshi”.

Type of kit Cq value (Median, IQR) P value
“Daan” 30.1(23.5-33.4) 0.42
“Shuoshi” 28.8 (21.8-32.7) ’
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Figure S1. Epidemic curve of the Guangdong COVID-19 cases during May 18, 2021
and June 18, 2021, with exponential growth curve and their 95% confidence interval.

The daily incidence is quite noisy for exponential growth rate estimation, so we did the
estimation by using incidence with 3 days intervals.
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