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Supplementary 4: Calculations for the proportion of undetected hospital-
acquired SARS-CoV-2 infections

Hospital-acquired infections are here defined as patients who have symptom onset after a certain cut-off value
X after hospital admission. n particular, if Tiye is the time of infection, Tiae is the time from infection till
symptom onset and X is number of days after hospital admission of a hospitalised patient, then the patient is
classified/detected as a nosocomial case if Tiat + Tine > X. Only a subset of all hospitak-acquired infections will
be detected by this method. We estimated the proportion of hospital-acquired cases that get detected in the
hospital based on information available from the CO-CIN and SUS data set. From that we could deduce the
proportion of hospital-acquired infections that would be missed by this method. We assumed that the cut-off
value X is chosen large enough such that community-acquired cases can be excluded.

We implemented R functions for the calculations of the proportions of missed hospital-acquired infections
based on the theoretical calculations below. The full code is available from: https://glthub. con/tn-phan/

cov1d-19_nosocomlaldetection.

CO-CIN Analysis

CO-CIN includes information on date of symptom onset of hospitalised paticnts. Let LoS be the random
variable representing the length of stay of hospitalised (non-COVID-19) patients and estimated from empirical
data from SUS, Three types of hospital-acquired cases can be distinguished:

1. Patients with symptom onset before the cut-off X days after admission, i.e. {Tiar + Tine < X}
2. Patients with a symptom onset, after discharge, i¢. {Tins + Tine > LoS})

3. Patients with a symptom onset after X days after admission but before discharge, and with a length of
stay of at least X days, i.e. {Tine + Tine > X} 0 {L0S > Typg + Tinc}

Only the last category of hospitsal-acquired cases will be detected by the method described above. On a given
day, the probability that a hospital-acquired case is detected (using a cut-off of X days) is given by
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‘We adjusted for the fact that over a given period of time, patients with longer length of stays are more likely to
be encountered and to be infected in the hospital than patients with short length of stays. Hence, the probability
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We, further, assumed a constant force of infection on each day, i.e., a non-COVID-19 patient is equally likely to
get infected on each day and therefore P(Tiar = t) = 1. This assumption was verified using data from Oxford
(see below).

Probability of infection per day

In the above calculation, we assumed that a non-COVID-19 patient is equally likely to get infected on each
day and therefore P(Tiar = t) = L. This assumption was based on hospital data from Oxfordshire. We fitted a
generalised additive model with the probability of being tested positive for SARS-CoV-2 dependent on the day
of hospitalisation accounting for age, gender, ward type, and ethnicity, using a logit link.
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Figure 1. Daily probability of being tested positive for SARS-CoV-2 while hospitalised




