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Day 4-13: Infectious (on average)

Day 3-21: Viral RNA detectable by RT-PCR (on average)

Kucirka LM and Lauer SA et al, Ann Intern Med, 2020

If a person is infected by SARS-CoV-2:
1) Viral RNAs are detectable by RT-PCR on 3-21 days since infection
2) The person is infectious on 4-13 days since infection
3) The person is likely to develop symptoms on 5-6 days after infection

(i.e. the mean incubation period)



𝑛𝑝𝑜𝑠

=
𝑛𝑑𝑎𝑖𝑙𝑦 𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑 × 𝑡𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 × 𝑝𝑎𝑣𝑔 𝑃𝐶𝑅 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦

𝑝𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 × 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
× 𝑛𝑡𝑒𝑠𝑡

=
10 × 19 × 0.65

0.25 × 745 × 104
× 12.8 × 104 = 8.5 (3.8 − 16.4)

An approximate estimation of PCR positives detected by UCTP

𝑛𝑑𝑎𝑖𝑙𝑦 𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑: the number of daily confirmed cases (i.e. assuming 10 local cases daily)

𝑡𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛: the detectable duration (i.e. 19 days, assuming it’s detectable on Day 3-21) 

𝑝𝑎𝑣𝑔 𝑃𝐶𝑅 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦: the average RT-PCR sensitivity (i.e. 0.65 on Day 3-21)

𝑝𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔: the case reporting rate (i.e. assuming 1 of 4 cases is reported to CHP)

𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛: the total population of Hong Kong

𝑛𝑡𝑒𝑠𝑡: the number of tests performed



An approximate estimation of the total number of PCR positives

𝑛𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑠

=
𝑛𝑑𝑎𝑖𝑙𝑦 𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑 × 𝑡𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑡𝑒𝑐𝑡𝑖𝑜𝑛 × 𝑝𝑎𝑣𝑔 𝑃𝐶𝑅 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦

𝑝𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 × 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
× 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

=
10 × 19 × 0.65

0.25
= 494 (451 − 540)



𝑛𝑡𝑜𝑡𝑎𝑙 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑢𝑠

=
𝑛𝑑𝑎𝑖𝑙𝑦 𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑 × 𝑡𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑢𝑠 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝑝𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 × 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
× 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

=
10 × 10

0.25
= 400 (362 − 442)

An approximate estimation of the total number of infectious individuals 

𝑛𝑡𝑜𝑡𝑎𝑙 𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑢𝑠 | 𝑝𝑜𝑠

=
𝑛𝑑𝑎𝑖𝑙𝑦 𝑐𝑜𝑛𝑓𝑖𝑟𝑚𝑒𝑑 × 𝑡𝑖𝑛𝑓𝑒𝑐𝑡𝑖𝑜𝑢𝑠 𝑑𝑢𝑟𝑎𝑡𝑖𝑜𝑛 × 𝑝𝑎𝑣𝑔 𝑃𝐶𝑅 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦

𝑝𝑟𝑒𝑝𝑜𝑟𝑡𝑖𝑛𝑔 × 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
× 𝑁𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

=
10 × 10 × 0.7

0.25
= 280 (248 − 315)

An approximate estimation of the total number of infectious individuals 
among PCR positives



About 35% of infectious individuals 
generates secondary infections

The total number of infectious individuals: 400 (362-442)
The total number of infectious individuals who generates secondary infections: 140 (127-155)

Adam D et al, In press, 2020

Under active case finding and quarantine


