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Summary
Purpose: To understand the transmission dynamics of COVID-19 and evaluate the risk of
transmission with respect to different durations of exposures with the index case and after how
many days of symptom onset of the index case.
Methods:
• Prospective case-ascertained study in Taiwan included 100 laboratory-confirmed cases of
COVID-19 from January 15 to March 18 and their contacts.
• Period of investigation: From date at symptom onset (in special cases even 4 days prior to
symptom onset) till the date of COVID-19 confirmation or end of the quarantine period.
• Definition of a close contact: A person who did not wear appropriate personal protection
equipment (PPE) while having face-to-face contact with a confirmed case for more than 15
minutes during the investigation period.
• Contact: A contact was listed as a household contact if he or she lived in the same household
with the index case.
• Non-household family contacts: Family members not living in the same household.
• For health care settings: Medical staff, hospital workers, and other patients in the same setting
were included.
• Close contacts were quarantined at home for 14 days after last exposure to index case.
• RT-PCR test was done in the contacts if symptoms appeared except in high risk cases which
were anyways tested once they were listed as close contact, regardless of symptoms.
• Paired data of index case and close contacts were extracted from the contact tracing database
and outbreak investigation reports.
• Secondary clinical attack rate defined as “ratio of symptomatic confirmed cases among the
close contacts”.
• The exposure window period was defined as the period between the first and last day of
reported exposure to the index case based on contact investigation.
Results:
• The 100 laboratory confirmed cases included 9 asymptomatic ones.
• From all 100 cases, there were a total of 2761 contacts with 5.5% household contacts, 2.8%
non-household family contacts, 25.3% healthcare contacts and rest 66.5% were others (casual
contacts).
• 22 secondary cases were detected with infection risk of 0.8% (95% CI 0.5-1.2%), secondary
clinical attack rate was 0.7% (95% CI 0.4-1.0%) as 4 subjects were asymptomatic.
• All 22 secondary cases had their first exposure till 5th day of symptom onset in the index case.
• For all 735 cases whose exposure occurred before the onset of symptoms in the index case had
a secondary clinical attack rate of 1.0%(95% CI 0.5-2.0%). Even among 299 contacts with
exclusive pre-symptomatic exposure, a secondary attack rate of 0.7% (95% CI 0.2-2.4%) was
reported.
• Secondary attack rate varied with type of contact, 4.6% (95% CI 2.3%-9.3%) among household
contacts, 5.3% (95% CI 2.1%-12.8%) among the non-household family contact with only 0.9%
(95% CI 0.4%-1.9%) among healthcare contacts and just 0.1% (95% CI 0%-0.3%) among other
relatively casual contacts.
• Attack rates were also higher among those aged 40-59 years, 1.1% (95% CI 0.6%-2.1%) and
among those aged 60 years or older, 0.9% (95% CI 0.3%-2.6%)
• Among the 91 close contacts of the 9 asymptomatic cases, no secondary transmission was
observed.
Conclusion:
The study revealed a relatively short infectious period of COVID-19 and a higher
transmission risk around the time of symptom onset of the index case, followed by a lower
transmission risk at the later stage of disease.
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Table 1: Secondary clinical attack rate for COVID-19 among the 2761 close contacts by
different exposure settings, times, and characteristics [Table 2 in Article: LINK, Licensed
as CC-BY, doi:10.1001/jamainternmed.2020.2020]
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•
•
•
•

The study reiterates the fact that the maximum infectivity window for COVID-19 is 4 days
before onset of symptoms to 5 days after that.
Close contacts were tested only when symptomatic or had high risk. This would have
underestimated the secondary attack rate. Ideally all contacts should have undergone RT-PCR
tests.
The current study reports nil asymptomatic transmission. However, there have been case
reports on asymptomatic transmission. According to WHO there is inconclusive evidence
whether such transmission occurs.
Limited data on pre-symptomatic transmission as data was collected mostly after symptoms
started to appear in the index cases.

Implications of the study:
The study has major implications for judicious resource use as epidemic nears the peak and health
system capacity is stretched. While in Wuhan, every patient with mild illness was isolated in the
hospital or other isolation facilities for a prolonged period, this is not feasible everywhere. Hence,
countries are isolating such patients at home. This increases the risk of household contacts
considerably – a choice between devil and deep sea! This has to be complemented with isolation
of the subject within a room in the house and other protective measures. It is also clear that
contact tracing could focus on the contacts near or even before symptom onset of the index cases
when the number of index cases or contacts is too large for all contacts to be traced, given the
available resources.
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