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SARS-CoV-2 — do we still care about it?

Weekly hospital Covid admissions per 100,000 population since September ] . . ]
2023, UKHSA data to 22 September 2024 Weekly hospital Covid admissions per 100,000 population over the whole
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Respiratory viruses and transmission

Occupation Ventilation
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Seeing lots of new people
Age
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Pan et al. EClinicalMedicine 2024



Rapid tests for infectiousness

A rapid test must be.. Implications:

- Clinical assessment

- Rapid de-escalation

- Workplace (healthcare/care
homes/schools)

- Used in indoor assessment models

- Scalable - Human challenge studies

- Recruitment into studies with more
complex methods of measuring
exhaled breath

- Infectiousness as an outcome in
observational studies/clinical trials

- Accurate in assessment of host infectiousness

- Cheap, easy to perform, acceptable

Pan et al, The Lancet Microbe 2021



Rapid tests for infectiousness
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For SARS-CoV-2, serial interval<incubation period

Xu et al, 2023 (Omicron BA.5)
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Viral load on swab does not peak pre-symptoms

Infaction

P Symptom onset Symptom duration

Viral load

Time since symptom onset (days)



Hypothesis

Are we actually sampling from the best compartment for infectiousness?

Source case Emissions from Contact
source case

Nasopharyngeal swab: Hypothesis:
samples virus from 1. More abundant respiratory emissions relate to

within the host more frequent transmission
2. Sampling for infectiousness should reflect this

©
o



Facemask sampling captures exhaled virus

Facemask sampling (FMS)

107 - 2 0.15 .
106 - Y=0.39x+0.94
105 p=0.022

FMS genome copies per strip

i | | | | | | | 1
-ve +ve 10" 102 10° 10* 105 10° 107

Exposed sampling strips processed — positive for
both RNA and viral culture

NPS Genome copies 100].,L|_1
FMS RNA poor association with concomitant
URTS VL

" . . Williams C, Pan D et al Journal of Infection 2021
Positive for shorter periods, stable signal



Facemask sampling relates to household transmission

We have shown that FMS related to household Geometric mean FMS profiles
.. related to transmission
transmission better than URTS 106-
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Pre-boost antibody titres negatively associated
Ot h el d d Vd nta ges Of F M S with exhaled VL on FMS following breakthrough

....but shouting does!

Relationship between pre-boost SARS-CoV-2 anti-spike
antibody levels to viral load from exhaled breath in
subsequent breakthrough infection
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FMS relates to transmission even now

Even with more strict definitions of transmission (household emission + sequencing)
The same pattern emerges
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Negative results in mpox

Negative results for pathogens not spread by the airborne route (for example, mpox)

TRANSMISSION
OF MPOX
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Strong evidence from real world

FOMITE

Strong evidence from real world
studies. Viable virus isolated from
household surfaces for > 15 days.
Bedding and clothing higher risk than
metal and plastic.

characterised by developi

genital rashes. High viral loads
and culturable virus isolated from
semen samples.

CLOSE CONTACT

> 9 and
real world studies. Leslons are infectious

e until they scab and fall off and new layer
of skin formed.

RESPIRATORY

from and
real world studies. Macaques and prairie
dogs have been infected with aerosolised e

virus. of £ :

virus DNA in the upper respiratory tract of
DOMESTIC PETS

humans has been present for at least three
Rodents and primates carry monkeypox

weeks .
virus in Africa. Documented case of likely
humin to dog transmission into a real
canine disease - -suggesting the reverse
is also possible,

VERTICAL TRANSMISSION + BLOOD BORNE
Case report level data suggests that

maternal infection could result in adverse
foetal outcomes.
Case report level evidence of blood borne @

transmission via needlestick injury,
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Positive results in measles

First ever empirical evidence for exhaled measles in the literature
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Guerra et al Lancet infectious diseases 2018



Screening

FMS also needs to be accepted by those who use it —

What proportion of SARS-CoV-2 transmission is
asymptomatic?

April 2023 — 202 samples from 188 participants; 5%
prevalence of flu/SARS-CoV-2. All ‘asymptomatic’

October 2022 — mock examinations — 36 participants and 6
patients (highly vulnerable); 1 participant was positive for

SARS-CoV-2

Most HCWs are amenable but would like URTS to confirm
diagnosis

HCWs don’t like wearing facemasks but will do it if it
protects patients

Longitudinal sampling of 50 participants in 2024 underway

Comfort

Effort

Communication Ethics

Mask is comfortable l
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Enylobrumo‘![

Happy 1o wear In front of research staff
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Mask was hot to wear 4‘
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Colleagues will know | have Covid 1

Concerns about mask transferring germs to skin
Difficult to talk to people

Difficult to understand people wearing a mask -

People cannot understand me

Virus is captured in facemask

Covid Is spread by a virus people breathe out 4

| understand how facemask works

Mask will mean | do not need further tests

Mask sampling will detect if | have the virus 4

Mask could detect if 1 am Infectious 1
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0
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Pan et al. Future Healthcare Journal 2024



Summary

Not all sampling sites are equal

SECRETORY & CIRCULATING IgA

SALIVARY GLAND

Saliva

Secretory IghA - 118
-

Exhaled IgA? < Ll-lfl-1-]
o T

Salivary plasma
1.7 cell
Serum t""
Igh |
? "'Sj“n? LUNG

FMS is positive for SARS-CoV-2 RNA in early disease and Y u "“-»mmlraw mucostl _
H . . . lasma 1 ? P asma cells
asymptomatics, and may relate to transmission in ¥ cells Lymph Y
]

household contacts better than swabs

FMS is acceptable within healthcare settings (don’t
want to, but will do it if necessary to protect patients)

Findings from FMS is consistent with work done on
other pathogens (mpox/measles/TB) and relation to
transmission; work on SARS-CoV-2 replicable by other

independent groups

Potential for FMS to be used within future vaccine

studies
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L 4

Secretory Igh - 118
Sputum

Local
antigenic
stimulus

Pan et al Journal of Infection 2023

Pan et al Clinical Microbiology and Infection 2022

Zhou et al The Lancet Microbe 2023

Gallichotte et al American Journal of Infection Control 2022
Williams et al The Lancet Infectious Diseases 2020
Williams et al Clinical Infectious Diseases 2023

Turner-Warwick. Thorax 1975



Thank you! Contact: dp440@leicester.ac.uk
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Prof Mike Barer Prof Tristan Clark

Caroline Williams

Eve Fletcher Hong Kong School of Public Health
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Department of Population Health
Sciences (University of Leicester)
Prof Laura Gray

Probation review panel
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Tim Lucas

Hollingsworth Research Group Li Ka Shing

Centre for Health Information and

Discovery, Oxford Big Data Institute _ )
(University of Oxford) N I H R MNational Institute for
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