S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Correspondence

Independent SARS-
CoV-2 staff testing
protected academic and
health-care institutions
in northwest London

An important component of the
UK'’s early response to the COVID-19
pandemic was increasing SARS-CoV-2
testing capacity across the National
Health Service (NHS). At the time,
we and others advocated for the
repurposing of academic centres to
deliver laboratory capacity for testing
and screening of asymptomatic
health-care workers, to prevent the
transmission of SARS-CoV-2.*

In response to a pressing need for
testing across London in March, 2020,
the Francis Crick Institute rapidly
repurposed its laboratory facilities in
partnership with University College
London Hospitals (UCLH) and the
Health Services Laboratory, to create
the Crick COVID Testing Pipeline
(CCTP). The CCTP provided 680602
occupational RT-PCR tests from
April, 2020, to April, 2022.7 Same-
day results were provided: median
turnaround time was 533 min (IQR
456-654; 8:9 h [7-6-10-9]) from
receipt to result reporting. All SARS-
CoV-2 positive samples were reported
to the NHS Test and Trace service,
viral genomes were sequenced
in-house and submitted to the
COVID-19 Genome UK Consortium,
and protocols were rapidly shared.?

The CCTP provided both asympto-
matic screening and diagnostic
testing for staff in eight NHS
trusts and 98 local care homes and
rehabilitation facilities up until May,
2021, when NHS testing capacity was
realised, covering boroughs with high
rates of COVID-19 including Brent,
Harrow, Barnet, and Ealing (figure A).
Testing was expanded to the Francis
Crick Institute in June, 2020, to
support essential clinical and research
work and continued until May, 2022,
under an institutional COVID-19

secure policy.” Here, we performed an
analysis of testing data with a view
to understanding both the effect
of hospital trust screening policies
and the Francis Crick Institute’s in-
person work policy to inform future
pandemic planning.

Overall, 7316 positive infections
were detected from 680602 tests
(1%) between April 1, 2020, and
April 14, 2022 (figure B). Across the
CCTP, the rolling 7-day incidence
(7-day mean number of positive tests
per 1000 tests taken per site) showed
that infections in health-care workers
mirrored the incidence of national
trends (figure C).> We captured
variants of concern (figure D-E)—
often ahead of their designation
by WHO (figure F)—whereby alpha
(B.1.1.7) was first detected 33 days
before, delta (B.1.617.2) 27 days
before, and omicron (BA.1) 5 days
following its designation.

We first explored the interactions
across the CCTP between positive
test rates, viral loads, and different
testing policies adopted by NHS
trusts between 2020 and 2021
(appendix pp 10-11). We compared
the 7-day rolling infection incidence
between sites (appendix pp 10-11)
and found, as expected, that the
incidence was highest when testing
was predominantly offered to
symptomatic staff, including at sites
managed by the London Northwest
University Hospitals NHS Trust and
The Royal Free Hospital NHS Trust.
However, despite a low 7-day rolling
infection incidence, 40-8% of all
positive tests were from UCLH and
Royal Marsden Hospitals; both sites
offered asymptomatic testing to
support the delivery of COVID-19
secure cancer and surgical services.
These sites detected a substantial
number of additional infections.

To investigate the differences
between sites operating sympto-
matic and asymptomatic testing
policies, we calculated an incidence
for each site by adjusting for the
organisation size (defined by the
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number of employees stated in
their 2020-21 annual reports), and
then calculated an incidence rate
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ratio (IRR) for each site over the June19.2023

first 4 months of testing, defined as
the daily incidence of positive tests
for each site, divided by the daily
incidence estimates for London’s
population.* We compared the IRR
between primarily symptomatic and
asymptomatic testing sites, including
those following NHS guidelines to
create COVID-19 secure clinical areas.®

During the first 4 months of
testing, the incidence of cases at
NHS sites (UCLH and Royal Marsden
Hospitals) that offered primarily
asymptomatic SARS-CoV-2 testing
was 7-5 and 13 times respectively that
of the London population (appendix
pp 10-11) and NHS sites continued
to report positive tests consistently
above 5 times the background
population symptomatic rate until
the second week of July, 2020
(appendix pp 3-4).

Asymptomatic screening is
designed to detect early infections,
reducing transmission with self
isolation.” We compared the
distribution of PCR cycle threshold
(Ct) value between the two types
of sites as a well recognised proxy
measure of viral load and thus,
infectiousness.® We found the median
Ct was lower (corresponding with a
higher viral load) in symptomatic test
sites (Ct 21-2 [IQR 8-:06], n=1458),
compared with asymptomatic sites
(Ct 25:7 [10-1], n=3322, p<0-0001;
appendix pp 3-4). Ct values typically
peak just before or around symptom
onset and symptomatic-only testing
might be biased towards the post-
peak period; therefore, asymptomatic
testing might further detect a subset
of people with infectious virus at or
before the Ct peak.® To capture peak
Ct values and control for different
Ct ranges across sites with different
testing policies, we compared the
cumulative occurrence of positive
tests between asymptomatic and
symptomatic sites in a subset of

https://doi.org/10.1016/
S0140-6736(23)00917-0
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Testing Pipeline mirrors the
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swabs with a Ct value of less than
15 (appendix pp 10-11). Within this
subset, we found that asymptomatic
sites identified infections at lower
Ct values, suggesting enhanced
detection of these highly infectious
individuals.

We then analysed the Francis
Crick Institute, whereby to support
a rapid return to in-person working,
we implemented a COVID-19
secure workplace policy.” With an
asymptomatic testing policy, entry
to the institute was contingent on
negative testing within the previous 8
days, internal contact tracing following
positive tests, distancing, and face
coverings were enforced by social
compliance. The institute remained
open, while the weekly test positivity
remained less than 1%. Analysis of
building occupancy data showed mean
7-day occupancy was maintained
at over 60% of peak attendance for
the overwhelming majority of days
(356 [84%] of 423 days; appendix
pp 10-11), reaching 75% peak
attendance by September, 2020. The
1% threshold was met on Oct 22, 2020,
following the spread of the EU1 variant
(B.1.177), and again on Dec 8, 2021,
as a result of the omicron variant
(BA.1, appendix pp 5-6). The Francis
Crick Institute implemented a stricter
testing protocol resulting in flatter
peaks of infection in employees than
were otherwise observed within our
local borough of Camden (appendix
pp 10-11).

Taken together, we show that it
was possible to repurpose laboratory
facilities and integrate existing
clinical and laboratory expertise
to set up a comprehensive testing
facility in an academic institution at
pace,’ serving as a lifeboat laboratory
and delivering testing for the NHS
in advance of the planned national
programme.

The CCTP was designed to protect
both staff and patients with testing;
we show important heterogeneity
in the uptake of testing by hospitals.
Health-care workers are susceptible

to the occupational acquisition
of SARS-CoV-2 despite infection
control practices.®® Estimates of
true asymptomatic infections vary,
but up to 40% of all COVID-19
infections might be asymptomatic.*
Although our study is restricted by
its observational design, our data
suggest that asymptomatic testing
strategies captured a considerable
number of additional infections,
particularly in the early phase of the
pandemic, and supports NHS England
Infection Prevention and Control
advice on the use of asymptomatic
testing with non-pharmaceutical
interventions to maintain green
sites to provide care for clinically
susceptible patients.”

Our data also provide a unique
insight into workplace exposure risk
and screening strategies outside of
hospital settings, with most studies
focusing on higher risk settings such
as homeless shelters, prisons, schools,
and cruise ships. UK Government
recommendations on non-clinical
workplace safety during COVID-19
centred on ventilation, social
distancing, encouraging vaccination,
and self isolation. The Francis Crick
Institute’s enforced testing policy
supported a safe workplace, potentially
minimising infection peaks during
the delta wave in summer 2021. In
the absence of data from similar
organisations, our study suggests that
asymptomatic screening with non-
pharmaceutical interventions are an
important addition to guidelines on
workplace safety.

Overall, this study provides a
blueprint for future NHS-academic
partnerships to follow. With active
planning underway on national
preparedness for the next potential
pandemic, our work highlights the
importance of prioritising testing—
including regular asymptomatic
testing of key workers including NHS
and care home staff—during the first
phase of the pandemic response.

Sequencing data for all positive samples are
publicly available through COG-UK resources.
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