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Formation of this action-research

* NHS staffing crisis in Dec 21 as Omicron emerged
» Over a quarter of staff off sick in some organisations including the main acute hospital
* Merseyside Local Resilience Forum requested support

Original research question
» Could test-to-release from quarantine be adapted to test-to-return from isolation?

Policy changes Dec 21 & Jan 22
* NHS implemented return after 2 days of negative lateral flow tests from day 5
» Policy questions arose over whether Omicron tropism affected the value of nasal swabbing
« SMART Release & Return study protocol prepared from Dec 21

Staffing crisis subsided from Feb 22

» Policy change; decline of first Omicron wave; ?burnout rebound from end of year break

SMART Release & Return study proceeded in Feb 22
* Ready to run in Jan 21 but approvals took 6 weeks

» Policy questions remained over value of dual lateral flow device testing and culturability from serial
positive lateral flow subjects beyond day 7



Number of positive test results registered for Cheshire & Merseyside residents
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Number of positive test results registered for Cheshire & Merseyside residents
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7 day moving average percentage of population
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7-day moving average number of positive tests

CHESHIRE & MERSEYSIDE COVID-19 LATERAL FLOW TESTING NUMBERS AND POSITIVITY
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SMART Release & Return Study

* New concern in Jan 22 over potential Omicron tropism reducing
detection from nose-only c.f. nose and throat swabbing

» Effects on detection and usability from combining different
manufacturers’ lateral flow kits unknown

* Transmission risk from ‘long shedders’ (serial positive lateral flow
test subjects beyond day ~5) unknown

» Study protocol approved by TIEB in Jan 22

» Recruitment after further approval starts in Feb 22


https://www.dropbox.com/s/hna8rusxf64d2h5/SMART_Release_Return.pdf?dl=0

Recruitment

* Liverpool University Hospitals NHS Foundation Trust agreed
in Dec 21 to recruit staff from two hubs set up for swabbing
for PCR testing of contacts and possible cases

« Recruitment began fully at the end of Feb 22, after decline of
first Omicron wave

 Policy changes successively removed requirements for staff
testing: around half of cases participated in Mar-Apr 22



LIVING OUR VALUES

@@

NHS|

Liverpool University Hospitals
NHS Foundation Trust

COVID-SMART
NHS Staff Testing

Participant information
IRAS Project ID: 311842

Journey for participant who becomes positive or enters as a case

+ Consent to study

.

* Pick up 20+2 Multi-pack )

r ’ -
Day O Days 6 Days 7-9
| SstfiftiT: mber becomes * 2 (random order) LFTs + 2 (random order) LFTs
. E l Il ht both negative both negative
we;'f HEEReRE e * Proceed to work + Proceed to work

¢ . \_ J
4 4 T 4 ¢ N

Days 1-4 Day 5 Day 10

* Q-RT-PCR at home * Q-RT-PCR at home + 2 (random order) LFTs

+ 2 (random order) LFTs + 2 (random order) LFTs both negative

any results both negative + Proceed to work
+ Stay at home * Stay at home + (RT-Q-PCR & Culture if
still positive)
+ Exit questionnaire
. . J

The test kits in your pack will look like the ones below and will be labelled
Test A or Test B on the box. The daily instruction sheet in your pack will
tell you which order to take two tests on each day — some days that will

be Test A first and other days it will be Test B first:

Not for Resale

ORIENT GENE’s

Rapid Covid-19 (Antigen) Self-Tqs

Supplied by NHS Test and Trace
i refully

[NHS |

Test and Trace

COVID-19 Self-Test
(Rapid Antigen Test)




Day 0
Staff member becomes positive
Feels well enough to work
Consent to study
Pick up 20+2 Multi-pack

-

Days 1-4
Q-RT-PCR at home
2 (random order) LFTs any results
Stay at home

Day 10
2 (random order) LFTs both negative
Proceed to work
(RT-Q-PCR & culture if still positive)

Exit questionnaire

~

Day 5
Q-RT-PCR at home
2 (random order) LFTs both negative
Stay at home

Days 7-9
2 (random order) LFTs both negative

Proceed to work

Day 6
2 (random order) LFTs both negative

Proceed to work

Typical recruit was a
symptomatic case or
asymptomatic contact who had
become aware of status from
universal access home testing

Participation with daily dual
testing protocol was only
practical among cases



SARS-CoV-2 RAT C/T relative intensity by day
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Data yield and cleaning

Individuals consented

n=1604 Low uptake and compliance
No linkable testing records or multiple with Compared with previous
> consents for the same individuals ) :
! n=185 (11.5%) community based studies

Unique Individuals with linked data
n=1419 (88.5%) Concurrent with low NHS staff

No Pillar 1 or Pillar 2 data morale and multiple changes to

n=243 (15.1%) testing policies nationally

Individuals linked to any Pillar 1/Pillar 2 data
n=1176 (73.3%)

Concurrent with reduced easy
access to lateral flow test kits

Pillar 1 data only
n=563 (35.1%)

from community sources

Individuals linked to any Pillar 2 data
n=613 (38.2%)

Did not follow the protocol Sufficient data collected for
> (no days with dual LFTs) )
N=387 (24.1%) internally controlled
Individuals who followed the protocol comparisons of dual swabbmg
for at least one day with dual LFTs and device results

n=226 (14.1%)




Number of Consented Individuals
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Sponsor permission to proceed 4 Feb 22

Two swab hubs started recruiting 7 Feb 22

Storm damage took one hub out on 19 Feb 22

Lower returns of dual LFT results in Apr 22
with falling numbers and national policies
moving away from testing


https://www.dropbox.com/s/dmgfb5xd5vfwcz2/UoL001685%20Permission%20to%20Proceed%2004_02_22%5B96%5D.pdf?dl=0

Discordance in LFD results overall

Data captured from Pillar 2 test dataflows:

Total number of days with exactly two lateral flow device (LFD) results (one Orient Gene and one Innova) = 1488

Orient Gene involves a nose only swab, whereas Innova is a nose plus throat swab

Number of unique individuals with at least one day with exactly 2 LFD tests (one Orient Gene and one Innova) = 226
Total disagreements between Orient Gene and Innova LFD results = (49+79) = 128 (8.6%)

Difference between Orient Gene and Innova discordance = 2% (0.05% to 3.5%): Orient Gene more likely to be positive

Innova

Negative Positive Equivocal TOTAL
“ Negative 602 (39.4%) 49 (3.2%) 3 (0.2%) 654
Gl Positive 79 (5.2%) 752 (49.2%) 1(0.1%) 832
§ Equivocal 2 (0.1%) 0 (0.0%) 0 (0.0%) 2
Ml TOTAL 683 801 4 1488 (100%)




Discordance in LFD order

Discordance of Orient Gene and Innova LFD test results when Orient Gene test is recorded first

3.9% (1.8 to 6.0) more

Negative Positive Equivocal TOTAL likelv Orient G th
Negative 309 (40.1%) 18 (2.3%) 1(0.1%) 328 |In:o¥,a :’(l)elr)le pzzﬁiveai:
Positive 48 (6.2%) 393 (51.0%) 0 (0%) 441 the other is negative

Equivocal 2 (0.3%) 0 (0%) 0 (0%) 2 and Orient Gene swab
TOTAL 359 411 1 771 (100%) was take first

Orient Gene

Discordance of Orient Gene and Innova LFD test results when Innova test is recorded first

Innova

Negative Positive Equivocal TOTAL L ]
_ No significant difference
2 Negative 293 (40.9%) 31 (4.3%) 2 (0.3%) 326 between LFD type
Wl Positive 31 (4.3%) 359 (50.1%) 1 (0.1%) 391 proportions discordant
c .
,g TOTAL 394 390 3 717 (100%) when Innova taken first




Discordance by day since presenting

Overall test disagreements (positive/negative only) by period since presenting for testing

Orient Gene (Innova) | Days 1-3 Days 4-6
Results

(2.1%) 5.3%) 43 (8.9%) Chi2 trend = 23.3 P < 0.0001
15 (2 9%) 15 (3 2%) 19 (3.9%) 49 Chiztrend = 1.1 P=0.25
499 (95.0%) 432 (91.5%) 423 (87.2%) 1354

525 472 485 1482

Overall test disagreements (positive/negative only) by day since first recorded positive test

Orient Gene (Innova) | Days 0-3 Days 4-6
Results

Positive (Negative 16 (3.5%) 26 (6.9%) 37 (11 7%) Chi? trend = 16.9 P = <.0001
Negative (Positive 20 ( .3%) 14 (3.7%) 5 (4.7%) 49 Chi2trend = 0.03 P =0.85

424 (92.2%) 336 (89.4%) 265 (83.6%) 1025
460 376 317 1153

Orient Gene positive + Innova negative tended to occur more with longer time from presenting for testing

Innova positive + Orient Gene negative showed no significant time trend in occurrence



Cultures among week-long shedders

* A sample of 41 participants had swabs taken for culture
* 31 came from those still testing LF T positive at day 5-7

* 10 came from those testing LFT negative at day 5-7
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Number of Participants

Viral culture

- A o
N B O

o N B~ OO o0 O

Negative

UTM added
to cell
culture.

Incubated for
3 days.

SARS-Cov-2 culture result compared to LFT

14
12
5
1] ]

Indeterminate

Negative

Positive

Negative

Indeterminate

Positive

Checked for
Cytopathic
effect (CPE).

Sent for RNA

extraction.

CPE
Positive

Positive

CPE

Supernatant

negative/indeter added to fresh incubated for Sent for RNA
minate cells. 4 days. extraction.

CPE is not always present in
viral cultures, especially with
the omicron variant. Absence of
classical CPE signs does not
necessarily mean no virus is
present.

Cultures were therefore
considered positive if either
some evidence of SARS-CoV-2
was identified by sequencing,
and CPE was present, or if
SARS-CoV-2 sequence was
unequivocally identified and
CPE was present



Culture RNA sequencing

Sequencing and CPE Results

indeterminate indeterminate indeterminate indeterminate

10

~

»

Number of patients

o

Negative Indeterminate Positive - Not Typed Positive - Omicron

* The indeterminate results are due to insufficient RNA when sequencing
« Omicron is the variant detected most which is to be expected given its prevalence at the time of sampling



S Gene target failure from swab sample

45
40
@ 35
&30
©
225
c 20 mS Gene PCR
IS product
% 15 Present
<10
mS Gene PCR
3 product
0 Missing

Total

 PCR was carried out on original swab aliquots

» Every sample came back positive for SARS-CoV-2

* S gene drop out shows the presence of at least 2 variants with the sampled population:
* S gene target negatives likely omicron BA.1
* S gene target positives likely omicron BA.2



Lessons learnt in culture sub-study

* Collection of additional material (another swab) would have allowed more work
to be carried out in parallel while still having material to return to for any re-runs

* More detailed laboratory work such as diagnostic PCR tests and sequencing on
swab samples, would allow us greater confidence that any isolates were SARS-
CoV-2 and not another virus

* Overall excellent collaboration and communication between many different
departments, including Liverpool NHS Trust and University of Liverpool

* Rapid pace of set up — Swab collection kits were quickly made and dispersed to
participants for sample collection



Exit survey of participants on Day 10

* Total: 311 responses (10th February — 20th July 2022)

* Three quarters female
« Wide variety of roles within an NHS acute hospital trust

1.58% 7.07%

i 18.48%
I 14.13%
8.15%
27.17%
73.68%
25.00%
@ Non-binary [@@Man @ Woman ([ Other Prefer not to say @ 0Doctor @ Nurse @ AHP [ Clinical Support Staff Non-clinical Staff (incl. Admin & Clerical)

@ other @ NWAS



When asked to report on the ease of the
swabbing process, nearly 90% participants
stated that it was easy.

8:88%

49.56%

41.15%

@ Vveryeasy ([ Easy ([ Neither easy nor difficult (i} Difficult Very difficult

How easy was the swabbing process?

Over 57% of participants stated that the two-testing
process represented no barrier to their daily routine,
with 38% reporting it as some form of barrier:

3.949%
0.99%

12.32%

25,6206 57.14%

@ Notatall (@ slight barrier [ Somewhat of a barrier ([} Moderate barrier Extreme barrier

How much of a batrrier is having to take a throat as
well as a nose swab for your daily rapid test?



Asked to consider how testing requirements could fit
into their daily routine, 29% of participants stated that
they were definitely and 54% that they can probably
fit two tests in within an hour of leaving for work.

2.949%
14.22%
28.92%

35.29%
18.63%

@ Definitely [ Very probably [} Probably () Probably not Definitely not

Could you fit taking two rapid tests into your daily
routine within an hour of leaving for work?

Considering the potential requirement of carrying out
two daily tests, 67% stated that they would do so
and 16% noted no preference, against the remaining
18% reporting that they would not do so.

16.15%

18.23%

65.63%

@vYes @No @ No Preference

If you were asked to continue to do two tests daily
instead of one, would you?



When asked about their confidence rating for each
mode of testing, participants reported a higher level of
confidence for the double testing (8.51) against the
single test (7.79), although not at a significant margin:

i data i data

This is further reflected in the distribution of confidence
scores (1 — No Confidence to 10 — Full Confidence) with

more of the difference driven by higher confidence levels:

Q9 Which mode of testing are you most confident about?
1 - No Confidence 10 - Full Confidence

1.2 3 4 5 6 7 8 9 10

Single Test () i

Double Test () i

30
15
9 10 10
I — I - | I | I I
2 3 4 5 7

M Single Test I Double Test




Conclusions

* Policymaker concern over nose only swabbing potentially missing a substantial
proportion of Omicron cases was not supported, at least in the UK Feb-Apr 22
among NHS workers

* Orient-gene was more sensitive than the Innova device in terms of swab order in
discordant results, and in later days of serial positive tests

* Almost two thirds of LFT positives at day 5-7 were culture +ve or intermediate
 Randomised order of testing and TIEB feedback on protocol was useful

* Longest delay to insight was due to approvals, for conventional research in an
unconventional urgent public health context



Further report and questions

This work will be reported in a manuscript that is in preparation.

Data and laboratory results are undergoing final checks.

If you have any questions, please do not hesitate to contact:

buchan@liverpool.ac.uk



mailto:buchan@liverpool.ac.uk
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