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1. Quantifying the contribution of pathways of nosocomial acquisition of COVID-19 in English hospitals. 

Author(s): Evans, Stephanie; Stimson, James; Pople, Diane; Bhattacharya, Alex; Hope, Russell; White, Peter J; 
Robotham, Julie V 

Source: International journal of epidemiology; Dec 2021 

Publication Date: Dec 2021 

Publication Type(s): Journal Article 

PubMedID: 34865043 

Abstract: 

BACKGROUND: Despite evidence of the nosocomial transmission of novel coronavirus Severe Acute Respiratory 
Syndrome Coronavirus 2 (SARS-CoV-2) in hospitals worldwide, the contributions of the pathways of transmission are 
poorly quantified. 

METHODS: We analysed national records of hospital admissions and discharges, linked to data on SARS-CoV-2 
testing, using an individual-based model that considers patient-to-patient, patient-to-healthcare worker (HCW), 
HCW-to-patient and HCW-to-HCW transmission. 

RESULTS: Between 1 March 2020 and 31 December 2020, SARS-CoV-2 infections that were classified as nosocomial 
were identified in 0.5% (0.34-0.74) of patients admitted to an acute National Health Service trust. We found that the 
most likely route of nosocomial transmission to patients was indirect transmission from other infected patients, e.g. 
through HCWs acting as vectors or contaminated fomites, followed by direct transmission between patients in the 
same bay. The risk of transmission to patients from HCWs over this time period is low, but can contribute 
significantly when the number of infected inpatients is low. Further, the risk of a HCW acquiring SARS-CoV-2 in 
hospital is approximately equal to that in the community, thereby doubling their overall risk of infection. The most 
likely route of transmission to HCWs is transmission from other infected HCWs. 

CONCLUSIONS: Current control strategies have successfully reduced the transmission of SARS-CoV-2 between 
patients and HCWs. In order to reduce the burden of nosocomial COVID-19 infections on health services, stricter 
measures should be enforced that would inhibit the spread of the virus between bays or wards in the hospital. There 
should also be a focus on inhibiting the spread of SARS-CoV-2 between HCWs. The findings have important 
implications for infection-control procedures in hospitals. 

Database: Medline 

 

2. Infection control in the home: a qualitative study exploring perceptions and experiences of adhering to 
protective behaviours in the home during the COVID-19 pandemic. 

Author(s): Morton, Katherine; Towler, Lauren; Groot, Julia; Miller, Sascha; Ainsworth, Ben; Denison-Day, James; Rice, 
Cathy; Bostock, Jennifer; Willcox, Merlin; Little, Paul; Yardley, Lucy 

Source: BMJ open; Dec 2021; vol. 11 (no. 12); p. e056161 

Publication Date: Dec 2021 

Publication Type(s): Journal Article Research Support, Non-u.s. Gov't 

PubMedID: 34853116 

Available  at BMJ Open -  from BMJ Journals  

Available  at BMJ Open -  from Europe PubMed Central - Open Access  

Available  at BMJ Open -  from HighWire - Free Full Text  

Available  at BMJ Open -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: 

OBJECTIVES: We sought to explore people's experiences and perceptions of implementing infection control 
behaviours in the home during the COVID-19 pandemic, guided by an online behavioural intervention. 

DESIGN: Inductive qualitative study. 

https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2021-056161
http://europepmc.org/search?query=(DOI:%2210.1136/bmjopen-2021-056161%22)
https://doi.org/10.1136/bmjopen-2021-056161
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2044-6055&volume=11&issue=12&spage=e056161&atitle=Infection+control+in+the+home%3A+a+qualitative+study+exploring+perceptions+and+experiences+of+adhering+to+protective+behaviours+in+the+home+during+the+COVID-19+pandemic
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SETTING: UK public during the COVID-19 pandemic. 

PARTICIPANTS: Thirteen people took part in telephone interviews, and 124 completed a qualitative open-text survey. 
All were recruited from the public. Most survey participants were aged over 60 years, while interview participants 
were more distributed in age. Most reported being at increased risk from COVID-19, and were white British. 

INTERVENTION: Online behavioural intervention to support infection control behaviours in the home during the 
COVID-19 pandemic. 

DATA COLLECTION: Telephone think-aloud interviews and qualitative survey data. 

DATA ANALYSIS: The think-aloud interview data and qualitative survey data were analysed independently using 
inductive thematic analysis. The findings were subsequently triangulated. 

RESULTS: Thematic analysis of the telephone interviews generated seven themes: perceived risk; belief in the 
effectiveness of protective behaviours; acceptability of distancing and isolation; having capacity to perform the 
behaviours; habit forming reduces effort; having the confidence to perform the behaviours; and social norms affect 
motivation to engage in the behaviours. The themes identified from the survey data mapped well onto the interview 
analysis. Isolating and social distancing at home were less acceptable than cleaning and handwashing, influenced by 
the need for intimacy with household members. This was especially true in the absence of symptoms and when 
perceived risk was low. People felt more empowered when they understood that even small changes, such as 
spending some time apart, were worthwhile to reduce exposure and lessen viral load. 

CONCLUSIONS: The current study provided valuable insight into the acceptability and feasibility of protective 
behaviours, and how public health guidance could be incorporated into a behaviour change intervention for the 
public during a pandemic. 

Database: Medline 

 

3. ARCADIA study protocol: a phase II, randomised, double-blind, placebo-controlled clinical trial to assess the 
safety and efficacy of AZD1656 in patients with diabetes hospitalised with suspected or confirmed COVID-19. 

Author(s): McCafferty, Kieran; Hollowood, Zoe; Allen, Michelle; Lockhart, Donna; Chorlton, Jamie; Martin, John 

Source: BMJ open; Dec 2021; vol. 11 (no. 12); p. e049650 

Publication Date: Dec 2021 

Publication Type(s): Journal Article Research Support, Non-u.s. Gov't 

PubMedID: 34853102 

Available  at BMJ Open -  from BMJ Journals  

Available  at BMJ Open -  from Europe PubMed Central - Open Access  

Available  at BMJ Open -  from HighWire - Free Full Text  

Available  at BMJ Open -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: 

INTRODUCTION: COVID-19, caused by SARS-CoV-2, remains a global pandemic that has affected more than 100 
million people worldwide with over 4.8 million deaths as of October 2021. Patients with diabetes have both an 
increased susceptibility to SARS-CoV-2 infection, enhanced disease severity and increased risk of mortality. The 
challenge presented in these patients is both to improve glycaemic control-which itself may confer a survival 
advantage-and to help maintain or restore immunological homeostasis. The specific glucokinase activator AZD1656 
may address both of these challenges via its glucose-lowering effect and its immunological mechanism of action. The 
aim of the Alleviation of cardioRespiratory complications in patients with COVID-19 And DIAbetes (ARCADIA) trial is 
to investigate this hypothesis and determine whether AZD1656 can improve clinical outcomes for these patients. 

METHODS AND ANALYSIS: ARCADIA is a double-blind, placebo-controlled, interventional study of AZD1656 in 150 
patients with either type 1 or type 2 diabetes who have been admitted to hospital with COVID-19. Eligible, 
consented patients will be randomised in a 1:1 manner to receive either active drug or matched placebo tablets 
while they are in hospital. All patients will receive the usual and current standard of care for patients with COVID-19 

https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2021-049650
http://europepmc.org/search?query=(DOI:%2210.1136/bmjopen-2021-049650%22)
https://doi.org/10.1136/bmjopen-2021-049650
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2044-6055&volume=11&issue=12&spage=e049650&atitle=ARCADIA+study+protocol%3A+a+phase+II%2C+randomised%2C+double-blind%2C+placebo-controlled+clinical+trial+to+assess+the+safety+and+efficacy+of+AZD1656+in+patients+with+diabetes+hospitalised+with+suspected+or+confirmed+COVID-19
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in that hospital. Clinical and laboratory data will be collected and assessed at baseline and throughout their 
participation in the study. Data will be captured in the case report form, which will be electronically archived at the 
end of the trial in the trial master file. The WHO 8-point Ordinal Scale for Clinical Improvement will be used to 
measure clinical outcome for the primary endpoint of the trial. 

ETHICS AND DISSEMINATION: Ethical approval has been obtained from the East Midlands-Leicester South Ethics 
Committee (REC 20/EM/0198) in the UK, from the National Bioethics Committee of Medicines and Medical Devices 
in Bucharest, Romania, and from the Ethics Committee IKEM a TN in Prague, Czech Republic. All study-related data 
will be used by the sponsor in accordance with local data protection law. In the UK, all patient identifiable data will 
be stored on a password-protected National Health Service N3 network with full audit trail. Anonymised data will be 
stored in an ISO27001 certificated data warehouse.TRIAL REGISTRATION NUMBEREudraCT 2020-002211-21, 
NCT04516759. 

Database: Medline 

 

4. Safety and immunogenicity of seven COVID-19 vaccines as a third dose (booster) following two doses of 
ChAdOx1 nCov-19 or BNT162b2 in the UK (COV-BOOST): a blinded, multicentre, randomised, controlled, phase 2 
trial. 

Author(s): Munro, Alasdair P S; Janani, Leila; Cornelius, Victoria; Aley, Parvinder K; Babbage, Gavin; Baxter, David; 
Bula, Marcin; Cathie, Katrina; Chatterjee, Krishna; Dodd, Kate; Enever, Yvanne; Gokani, Karishma; Goodman, Anna L; 
Green, Christopher A; Harndahl, Linda; Haughney, John; Hicks, Alexander; van der Klaauw, Agatha A; Kwok, 
Jonathan; Libri, Vincenzo; Llewelyn, Martin J; McGregor, Alastair C; Minassian, Angela M; Moore, Patrick; Mughal, 
Mehmood; Mujadidi, Yama F; Murira, Jennifer; Osanlou, Orod; Osanlou, Rostam; Owens, Daniel R; Pacurar, Mihaela; 
Palfreeman, Adrian; Pan, Daniel; Rampling, Tommy; Regan, Karen; Saich, Stephen; Salkeld, Jo; Saralaya, Dinesh; 
Sharma, Sunil; Sheridan, Ray; Sturdy, Ann; Thomson, Emma C; Todd, Shirley; Twelves, Chris; Read, Robert C; 
Charlton, Sue; Hallis, Bassam; Ramsay, Mary; Andrews, Nick; Nguyen-Van-Tam, Jonathan S; Snape, Matthew D; Liu, 
Xinxue; Faust, Saul N; COV-BOOST study group 

Source: Lancet (London, England); Dec 2021 

Publication Date: Dec 2021 

Publication Type(s): Journal Article 

PubMedID: 34863358 

Abstract: 

BACKGROUND: Few data exist on the comparative safety and immunogenicity of different COVID-19 vaccines given 
as a third (booster) dose. To generate data to optimise selection of booster vaccines, we investigated the 
reactogenicity and immunogenicity of seven different COVID-19 vaccines as a third dose after two doses of ChAdOx1 
nCov-19 (Oxford-AstraZeneca; hereafter referred to as ChAd) or BNT162b2 (Pfizer-BioNtech, hearafter referred to as 
BNT). 

METHODS: COV-BOOST is a multicentre, randomised, controlled, phase 2 trial of third dose booster vaccination 
against COVID-19. Participants were aged older than 30 years, and were at least 70 days post two doses of ChAd or 
at least 84 days post two doses of BNT primary COVID-19 immunisation course, with no history of laboratory-
confirmed SARS-CoV-2 infection. 18 sites were split into three groups (A, B, and C). Within each site group (A, B, or 
C), participants were randomly assigned to an experimental vaccine or control. Group A received NVX-CoV2373 
(Novavax; hereafter referred to as NVX), a half dose of NVX, ChAd, or quadrivalent meningococcal conjugate vaccine 
(MenACWY) control (1:1:1:1). Group B received BNT, VLA2001 (Valneva; hereafter referred to as VLA), a half dose of 
VLA, Ad26.COV2.S (Janssen; hereafter referred to as Ad26) or MenACWY (1:1:1:1:1). Group C received mRNA1273 
(Moderna; hereafter referred to as m1273), CVnCov (CureVac; hereafter referred to as CVn), a half dose of BNT, or 
MenACWY (1:1:1:1). Participants and all investigatory staff were blinded to treatment allocation. Coprimary 
outcomes were safety and reactogenicity and immunogenicity of anti-spike IgG measured by ELISA. The primary 
analysis for immunogenicity was on a modified intention-to-treat basis; safety and reactogenicity were assessed in 
the intention-to-treat population. Secondary outcomes included assessment of viral neutralisation and cellular 
responses. This trial is registered with ISRCTN, number 73765130. 
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FINDINGS: Between June 1 and June 30, 2021, 3498 people were screened. 2878 participants met eligibility criteria 
and received COVID-19 vaccine or control. The median ages of ChAd/ChAd-primed participants were 53 years (IQR 
44-61) in the younger age group and 76 years (73-78) in the older age group. In the BNT/BNT-primed participants, 
the median ages were 51 years (41-59) in the younger age group and 78 years (75-82) in the older age group. In the 
ChAd/ChAD-primed group, 676 (46·7%) participants were female and 1380 (95·4%) were White, and in the BNT/BNT-
primed group 770 (53·6%) participants were female and 1321 (91·9%) were White. Three vaccines showed overall 
increased reactogenicity: m1273 after ChAd/ChAd or BNT/BNT; and ChAd and Ad26 after BNT/BNT. For ChAd/ChAd-
primed individuals, spike IgG geometric mean ratios (GMRs) between study vaccines and controls ranged from 1·8 
(99% CI 1·5-2·3) in the half VLA group to 32·3 (24·8-42·0) in the m1273 group. GMRs for wild-type cellular responses 
compared with controls ranged from 1·1 (95% CI 0·7-1·6) for ChAd to 3·6 (2·4-5·5) for m1273. For BNT/BNT-primed 
individuals, spike IgG GMRs ranged from 1·3 (99% CI 1·0-1·5) in the half VLA group to 11·5 (9·4-14·1) in the m1273 
group. GMRs for wild-type cellular responses compared with controls ranged from 1·0 (95% CI 0·7-1·6) for half VLA 
to 4·7 (3·1-7·1) for m1273. The results were similar between those aged 30-69 years and those aged 70 years and 
older. Fatigue and pain were the most common solicited local and systemic adverse events, experienced more in 
people aged 30-69 years than those aged 70 years or older. Serious adverse events were uncommon, similar in 
active vaccine and control groups. In total, there were 24 serious adverse events: five in the control group (two in 
control group A, three in control group B, and zero in control group C), two in Ad26, five in VLA, one in VLA-half, one 
in BNT, two in BNT-half, two in ChAd, one in CVn, two in NVX, two in NVX-half, and one in m1273. 

INTERPRETATIONAll study vaccines boosted antibody and neutralising responses after ChAd/ChAd initial course and 
all except one after BNT/BNT, with no safety concerns. Substantial differences in humoral and cellular responses, 
and vaccine availability will influence policy choices for booster vaccination.FUNDINGUK Vaccine Taskforce and 
National Institute for Health Research. 

Database: Medline 

 

5. Precautionary breaks: Planned, limited duration circuit breaks to control the prevalence of SARS-CoV2 and the 
burden of COVID-19 disease. 

Author(s): Keeling, Matt J; Guyver-Fletcher, Glen; Dyson, Louise; Tildesley, Michael J; Hill, Edward M; Medley, 
Graham F 

Source: Epidemics; Dec 2021; vol. 37 ; p. 100526 

Publication Date: Dec 2021 

Publication Type(s): Journal Article 

PubMedID: 34875583 

Abstract: COVID-19 in the UK has been characterised by periods of exponential growth and decline, as different non-
pharmaceutical interventions (NPIs) are brought into play. During the early uncontrolled phase of the outbreak 
(March 2020) there was a period of prolonged exponential growth with epidemiological observations such as 
hospitalisation doubling every 3-4 days. The enforcement of strict lockdown measures led to a noticeable decline in 
all epidemic quantities that slowed during the summer as control measures were relaxed. From August 2020, 
infections, hospitalisations and deaths began rising once more and various NPIs were applied locally throughout the 
UK in response. Controlling any rise in infection is a compromise between public health and societal costs, with more 
stringent NPIs reducing cases but damaging the economy and restricting freedoms. Typically, NPI imposition is made 
in response to the epidemiological state, are of indefinite length and are often imposed at short notice, greatly 
increasing the negative impact. An alternative approach is to consider planned, limited duration periods of strict NPIs 
aiming to purposefully reduce prevalence before such emergency NPIs are required. These "precautionary breaks" 
may offer a means of keeping control of the epidemic, while their fixed duration and the forewarning may limit their 
societal impact. Here, using simple analysis and age-structured models matched to the UK SARS-CoV-2 epidemic, we 
investigate the action of precautionary breaks. In particular we consider their impact on the prevalence of SARS-CoV-
2 infection, as well as the total number of predicted hospitalisations and deaths caused by COVID-19 disease. We 
find that precautionary breaks provide the biggest gains when the growth rate is low, but offer a much needed brake 
on increasing infection when the growth rate is higher, potentially allowing other measures to regain control. 
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6. Colorectal cancer care in the COVID-19 era: outcomes from a 'mixed site' model. 

Author(s): Ghosh, S; Nevins, E J; Hicks, G J; Carney, K; Emmett, C; Mills, S J 

Source: Annals of the Royal College of Surgeons of England; Nov 2021 

Publication Date: Nov 2021 

Publication Type(s): Journal Article 

PubMedID: 34846184 

Available  at Annals of the Royal College of Surgeons of England -  from EBSCO (MEDLINE Complete)  

Abstract: 

INTRODUCTION: The COVID-19 pandemic has presented many challenges to colorectal cancer (CRC) care. Many 
organisations opted to perform CRC resections in 'cold' sites. Infrastructure in Northumbria Healthcare NHS 
Foundation Trust (NHCT) necessitated co-locating CRC care with 'hot' COVID streams but with additional 
precautions. This study aimed to evaluate that approach for a consecutive series of CRC cases, diagnosed before and 
during the COVID-19 pandemic. 

METHODS: A prospectively populated data set of CRC patients diagnosed between 1 April 2019 and 30 September 
2020 was used. Patients presenting before 1 April 2020 were considered 'pre-COVID' and those presenting 
subsequently as 'COVID era'. 

RESULTS: Some 344 cases were diagnosed in the 12 months 'pre-COVID' and 166 in the 6 months of the 'COVID era'. 
The median numbers of days from referral to diagnosis (21 vs 20, p=0.373) and operation (63 vs 61, p=0.208) were 
unchanged. The 'COVID era' saw an increase in the proportion of radiological diagnoses (39.5% vs 53.0%, p=0.004) 
with an associated decrease in endoscopic diagnoses (56.7% vs 45.8%, p=0.021). Rates of inoperable (1.5% vs 1.2%, 
p=0.821), obstructing (11.0% vs 16.2%, p=0.272) and perforated tumours (0.6% vs 1.5%, p=0.492) remained the 
same. One patient developed COVID-19 perioperatively. Rates of laparoscopic operation (59.5% vs 61.8%, p=0.751), 
anastomotic leak (6.4% vs 5.9%, p=0.891), re-operative surgery (10.4% vs 4.4%, p=0.138), primary stoma (40.5% vs 
32.4%, p=0.244) and 90-day mortality (0.6% vs 1.5%, p=0.492) did not change. 

CONCLUSIONS: With appropriate infection control measures, it may be safe to continue providing standard elective 
and urgent CRC care without access to a 'COVID clean' site. 

Database: Medline 

 

7. Are we allowed to visit now? Concerns and issues surrounding vaccination and infection risks in UK care homes 
during COVID-19. 

Author(s): Giebel, Clarissa; Hanna, Kerry; Cannon, Jacqueline; Marlow, Paul; Tetlow, Hilary; Mason, Stephen; 
Shenton, Justine; Rajagopal, Manoj; Gabbay, Mark 

Source: Age and ageing; Nov 2021 

Publication Date: Nov 2021 

Publication Type(s): Journal Article 

PubMedID: 34849537 

Abstract: 

BACKGROUND: vaccination uptake in the UK and increased care home testing are likely affecting care home 
visitation. With scant scientific evidence to date, the aim of this longitudinal qualitative study was to explore the 
impact of both (vaccination and testing) on the conduct and experiences of care home visits. 

METHODS: family carers of care home residents with dementia and care home staff from across the UK took part in 
baseline (October/November 2020) and follow-up interviews (March 2021). Public advisers were involved in all 
elements of the research. Data were analysed using thematic analysis. 

https://search.ebscohost.com/login.aspx?direct=true&scope=site&site=ehost-live&db=mdc&AN=34846184
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RESULTS: across 62 baseline and follow-up interviews with family carers (n = 26; 11) and care home staff (n = 16; 9), 
five core themes were developed: delayed and inconsistent offers of face-to-face visits; procedures and facilitation 
of visits; variable uptake of the COVID-19 vaccine; misinformation, education and free choice; frustration and anger 
among family carers. The variable uptake in staff, compared to family carers, was a key factor seemingly influencing 
visitation, with a lack of clear guidance leading care homes to implement infection control measures and visitation 
rights differently. 

CONCLUSIONS: we make five recommendations in this paper to enable improved care home visitation in the 
ongoing, and in future, pandemics. Visits need to be enabled and any changes to visiting rights must be used as a last 
resort, reviewed regularly in consultation with residents and carers and restored as soon as possible as a top priority, 
whilst more education needs to be provided surrounding vaccination for care home staff. 

Database: Medline 

 

8. Severe acute respiratory coronavirus virus 2 (SARS-CoV-2) nosocomial transmission dynamics, a retrospective 
cohort study of two healthcare-associated coronavirus disease 2019 (COVID-19) clusters in a district hospital in 
England during March and April 2020. 

Author(s): Leeman, David S; Ma, Thomas S-G; Pathiraja, Melanie M; Taylor, Jennifer A; Adnan, Tahira Z; Baltas, 
Ioannis; Ioannou, Adam; Iyengar, Srikanth R S; Mearkle, Rachel A; Stockdale, Thomas J; Van Den Abbeele, Koenraad; 
Balasegaram, Sooria 

Source: Infection control and hospital epidemiology; Nov 2021 ; p. 1-7 

Publication Date: Nov 2021 

Publication Type(s): Journal Article 

PubMedID: 34802481 

Abstract: 

OBJECTIVE: To understand the transmission dynamics of severe acute respiratory coronavirus virus 2 (SARS-CoV-2) in 
a hospital outbreak to inform infection control actions. 

DESIGN: Retrospective cohort study. 

SETTING: General medical and elderly inpatient wards in a hospital in England. 

METHODS: Coronavirus disease 2019 (COVID-19) patients were classified as community or healthcare associated by 
time from admission to onset or positivity using European Centre for Disease Prevention and Control definitions. 
COVID-19 symptoms were classified as asymptomatic, nonrespiratory, or respiratory. Infectiousness was calculated 
from 2 days prior to 14 days after symptom onset or positive test. Cases were defined as healthcare-associated 
COVID-19 when infection was acquired from the wards under investigation. COVID-19 exposures were calculated 
based on symptoms and bed proximity to an infectious patient. Risk ratios and adjusted odds ratios (aORs) were 
calculated from univariable and multivariable logistic regression. 

RESULTS: Of 153 patients, 65 were COVID-19 patients and 45 of these were healthcare-associated cases. Exposure to 
a COVID-19 patient with respiratory symptoms was associated with healthcare-associated infection irrespective of 
proximity (aOR, 3.81; 95% CI, 1.6.3-8.87). Nonrespiratory exposure was only significant within 2.5 m (aOR, 5.21; 95% 
CI, 1.15-23.48). A small increase in risk ratio was observed for exposure to a respiratory patient for >1 day compared 
to 1 day from 2.04 (95% CI, 0.99-4.22) to 2.36 (95% CI, 1.44-3.88). 

CONCLUSIONS: Respiratory exposure anywhere within a 4-bed bay was a risk, whereas nonrespiratory exposure 
required bed distance ≤2.5 m. Standard infection control measures required beds to be >2 m apart. Our findings 
suggest that this may be insufficient to stop SARS-CoV-2 transmission. We recommend improving cohorting and 
further studies into bed distance and transmission factors. 

Database: Medline 
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9. Vaccination against COVID-19 and society's return to normality in England: a modelling study of impacts of 
different types of naturally acquired and vaccine-induced immunity. 

Author(s): Song, Fujian; Bachmann, Max O 

Source: BMJ open; Nov 2021; vol. 11 (no. 11); p. e053507 

Publication Date: Nov 2021 

Publication Type(s): Journal Article 

PubMedID: 34785556 

Available  at BMJ open -  from BMJ Journals  

Available  at BMJ open -  from Europe PubMed Central - Open Access  

Available  at BMJ open -  from HighWire - Free Full Text  

Available  at BMJ open -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: 

OBJECTIVES: To project impacts of mass vaccination against COVID-19, and investigate possible impacts of different 
types of naturally acquired and vaccine-induced immunity on future dynamics of SARS-CoV-2 transmission from 
2021 to 2024 in England. 

DESIGN: Deterministic, compartmental, discrete-time Susceptible-Exposed-Infectious-Recovered (SEIR) modelling. 

PARTICIPANTS: Population in England. 

INTERVENTIONS: Mass vaccination programmes. 

OUTCOME MEASURES: Daily and cumulative number of deaths from COVID-19. 

RESULTS: If vaccine efficacy remains high (85%), the vaccine-induced sterilising immunity lasts ≥182 days, and the 
reinfectivity is greatly reduced (by ≥60%), annual mass vaccination programmes can prevent further COVID-19 
outbreaks in England. Under optimistic scenarios, with annual revaccination programmes, the cumulative number of 
COVID-19 deaths is estimated to be from 130 000 to 150 000 by the end of 2024. However, the total number of 
COVID-19 deaths may be up to 431 000 by the end of 2024, under scenarios with compromised vaccine efficacy 
(62.5%), short duration of natural and vaccine immunity (365/182 days) and small reduction in reinfectivity (30%). 
Under the assumed scenarios, more frequent revaccinations are associated with smaller total numbers and lower 
peaks of daily deaths from COVID-19. 

CONCLUSIONS: Under optimistic scenarios, mass immunisation using efficacious vaccines may enable society safely 
to return to normality. However, under plausible scenarios with low vaccine efficacy and short durability of 
immunity, COVID-19 could continue to cause recurrent waves of severe morbidity and mortality despite frequent 
vaccinations. It is crucial to monitor the vaccination effects in the real world, and to better understand 
characteristics of naturally acquired and vaccine-induced immunity against SARS-CoV-2. 

Database: Medline 

 

10. Within-host evolution of SARS-CoV-2 in an immunosuppressed COVID-19 patient as a source of immune 
escape variants. 

Author(s): Weigang, Sebastian; Fuchs, Jonas; Zimmer, Gert; Schnepf, Daniel; Kern, Lisa; Beer, Julius; Luxenburger, 
Hendrik; Ankerhold, Jakob; Falcone, Valeria; Kemming, Janine; Hofmann, Maike; Thimme, Robert; Neumann-
Haefelin, Christoph; Ulferts, Svenja; Grosse, Robert; Hornuss, Daniel; Tanriver, Yakup; Rieg, Siegbert; Wagner, Dirk; 
Huzly, Daniela; Schwemmle, Martin; Panning, Marcus; Kochs, Georg 

Source: Nature communications; Nov 2021; vol. 12 (no. 1); p. 6405 

Publication Date: Nov 2021 

Publication Type(s): Case Reports Journal Article Research Support, Non-u.s. Gov't 

PubMedID: 34737266 

Available  at Nature communications -  from Europe PubMed Central - Open Access  

https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2021-053507
http://europepmc.org/search?query=(DOI:%2210.1136/bmjopen-2021-053507%22)
https://doi.org/10.1136/bmjopen-2021-053507
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2044-6055&volume=11&issue=11&spage=e053507&atitle=Vaccination+against+COVID-19+and+societys+return+to+normality+in+England%3A+a+modelling+study+of+impacts+of+different+types+of+naturally+acquired+and+vaccine-induced+immunity
http://europepmc.org/search?query=(DOI:%2210.1038/s41467-021-26602-3%22)


    12 
 

Available  at Nature communications -  from Nature (Open Access)  

Available  at Nature communications -  from ProQuest (MEDLINE with Full Text) - NHS Version  

Available  at Nature communications -  from EBSCO (MEDLINE Complete)  

Available  at Nature communications -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: The origin of SARS-CoV-2 variants of concern remains unclear. Here, we test whether intra-host virus 
evolution during persistent infections could be a contributing factor by characterizing the long-term SARS-CoV-2 
infection dynamics in an immunosuppressed kidney transplant recipient. Applying RT-qPCR and next-generation 
sequencing (NGS) of sequential respiratory specimens, we identify several mutations in the viral genome late in 
infection. We demonstrate that a late viral isolate exhibiting genome mutations similar to those found in variants of 
concern first identified in UK, South Africa, and Brazil, can escape neutralization by COVID-19 antisera. Moreover, 
infection of susceptible mice with this patient's escape variant elicits protective immunity against re-infection with 
either the parental virus and the escape variant, as well as high neutralization titers against the alpha and beta SARS-
CoV-2 variants, B.1.1.7 and B.1.351, demonstrating a considerable immune control against such variants of concern. 
Upon lowering immunosuppressive treatment, the patient generated spike-specific neutralizing antibodies and 
resolved the infection. Our results suggest that immunocompromised patients could be a source for the emergence 
of potentially harmful SARS-CoV-2 variants. 

Database: Medline 

 

11. The effect of eye protection on SARS-CoV-2 transmission: a systematic review. 

Author(s): Byambasuren, Oyungerel; Beller, Elaine; Clark, Justin; Collignon, Peter; Glasziou, Paul 

Source: Antimicrobial resistance and infection control; Nov 2021; vol. 10 (no. 1); p. 156 

Publication Date: Nov 2021 

Publication Type(s): Journal Article Systematic Review 

PubMedID: 34736533 

Available  at Antimicrobial resistance and infection control -  from BioMed Central  

Available  at Antimicrobial resistance and infection control -  from Europe PubMed Central - Open Access  

Available  at Antimicrobial resistance and infection control -  from ProQuest (Health Research Premium) - NHS 
Version  

Abstract: 

BACKGROUND: The effect of eye protection to prevent SARS-CoV-2 infection in the real-world remains uncertain. We 
aimed to synthesize all available research on the potential impact of eye protection on transmission of SARS-CoV-2. 

METHODS: We searched PROSPERO, PubMed, Embase, The Cochrane Library for clinical trials and comparative 
observational studies in CENTRAL, and Europe PMC for pre-prints. We included studies that reported sufficient data 
to estimate the effect of any form of eye protection including face shields and variants, goggles, and glasses, on 
subsequent confirmed infection with SARS-CoV-2. 

RESULTS: We screened 898 articles and included 6 reports of 5 observational studies from 4 countries (USA, India, 
Columbia, and United Kingdom) that tested face shields, goggles, and wraparound eyewear on 7567 healthcare 
workers. The three before-and-after and one retrospective cohort studies showed statistically significant and 
substantial reductions in SARS-CoV-2 infections favouring eye protection with odds ratios ranging from 0.04 to 0.6, 
corresponding to relative risk reductions of 96% to 40%. These reductions were not explained by changes in the 
community rates. However, the one case-control study reported odds ratio favouring no eye protection (OR 1.7, 95% 
CI 0.99, 3.0). The high heterogeneity between studies precluded any meaningful meta-analysis. None of the studies 
adjusted for potential confounders such as other protective behaviours, thus increasing the risk of bias, and 
decreasing the certainty of evidence to very low. 

http://www.nature.com/articles/doi:10.1038/s41467-021-26602-3
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2041-1723&volume=12&issue=1&spage=6405&atitle=Within-host+evolution+of+SARS-CoV-2+in+an+immunosuppressed+COVID-19+patient+as+a+source+of+immune+escape+variants
https://search.ebscohost.com/login.aspx?direct=true&scope=site&site=ehost-live&db=mdc&AN=34737266
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2041-1723&volume=12&issue=1&spage=6405&atitle=Within-host+evolution+of+SARS-CoV-2+in+an+immunosuppressed+COVID-19+patient+as+a+source+of+immune+escape+variants
https://doi.org/10.1186/s13756-021-01025-3
http://europepmc.org/search?query=(DOI:%2210.1186/s13756-021-01025-3%22)
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2047-2994&volume=10&issue=1&spage=156&atitle=The+effect+of+eye+protection+on+SARS-CoV-2+transmission%3A+a+systematic+review
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CONCLUSIONS: Current studies suggest that eye protection may play a role in prevention of SARS-CoV-2 infection in 
healthcare workers. However, robust comparative trials are needed to clearly determine effectiveness of eye 
protections and wearability issues in both healthcare and general populations. 

Database: Medline 

 

12. Genomic diversity of SARS-CoV-2 in Oxford during United Kingdom's first national lockdown. 

Author(s): Munis, Altar M; Andersson, Monique; Mobbs, Alexander; Hyde, Stephen C; Gill, Deborah R 

Source: Scientific reports; Nov 2021; vol. 11 (no. 1); p. 21484 

Publication Date: Nov 2021 

Publication Type(s): Journal Article Research Support, Non-u.s. Gov't 

PubMedID: 34728747 

Available  at Scientific reports -  from Europe PubMed Central - Open Access  

Available  at Scientific reports -  from Nature (Open Access)  

Available  at Scientific reports -  from ProQuest (MEDLINE with Full Text) - NHS Version  

Available  at Scientific reports -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: Epidemiological efforts to model the spread of SARS-CoV-2, the virus that causes COVID-19, are crucial to 
understanding and containing current and future outbreaks and to inform public health responses. Mutations that 
occur in viral genomes can alter virulence during outbreaks by increasing infection rates and helping the virus evade 
the host immune system. To understand the changes in viral genomic diversity and molecular epidemiology in 
Oxford during the first wave of infections in the United Kingdom, we analyzed 563 clinical SARS-CoV-2 samples via 
whole-genome sequencing using Nanopore MinION sequencing. Large-scale surveillance efforts during viral 
epidemics are likely to be confounded by the number of independent introductions of the viral strains into a region. 
To avoid such issues and better understand the selection-based changes occurring in the SARS-CoV-2 genome, we 
utilized local isolates collected during the UK's first national lockdown whereby personal interactions, international 
and national travel were considerably restricted and controlled. We were able to track the short-term evolution of 
the virus, detect the emergence of several mutations of concern or interest, and capture the viral diversity of the 
region. Overall, these results demonstrate genomic pathogen surveillance efforts have considerable utility in 
controlling the local spread of the virus. 

Database: Medline 

 

13. COVID-19 Cross-Infection Rate After Surgical Procedures: Incidence and Outcome. 

Author(s): Mettias, Bassem; Mair, Manish; Conboy, Peter 

Source: The Laryngoscope; Nov 2021; vol. 131 (no. 11); p. E2749 

Publication Date: Nov 2021 

Publication Type(s): Comparative Study Journal Article Observational Study 

PubMedID: 34037248 

Available  at The Laryngoscope -  from Wiley Online Library  

Available  at The Laryngoscope -  from Unpaywall  

Abstract: 

OBJECTIVES/HYPOTHESIS: Severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) is transmitted by droplet as 
well as airborne infection. Surgical patients are vulnerable to the infection during their hospital admission. Some 
surgical procedures are classified as aerosol generating (AGP). 

http://europepmc.org/search?query=(DOI:%2210.1038/s41598-021-01022-x%22)
http://www.nature.com/articles/doi:10.1038/s41598-021-01022-x
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2045-2322&volume=11&issue=1&spage=21484&atitle=Genomic+diversity+of+SARS-CoV-2+in+Oxford+during+United+Kingdoms+first+national+lockdown
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=2045-2322&volume=11&issue=1&spage=21484&atitle=Genomic+diversity+of+SARS-CoV-2+in+Oxford+during+United+Kingdoms+first+national+lockdown
https://go.openathens.net/redirector/nhs?url=https%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2Ffull%2F10.1002%2Flary.29667
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1002/lary.29667
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STUDY DESIGN: Retrospective observational study of four specialties associates with known AGP's during the 4 
months of the first wave of UK COVID-19 epidermic to identify post-surgical cross-infection with SARSCoV-2 within 
14 days of a procedure. 

METHODS: Retrospective observational study in a tertiary healthcare center of four specialties associates with 
known AGP's during the 4 months of the first wave of UK COVID-19 epidermic to identify post-surgical cross-
infection with SARSCoV-2 within 14 days of a procedure. 

RESULTS: There were 3,410 procedures reported during this period. The overall cross-infection rate from tested 
patients was 1.3% (4 patients), that is, 0.11% of all operations over 4 months. Ear, nose, and throat carried slightly 
higher rate of infection (0.4%) than gastroenterology (0.08%). The mortality rate was 0.3% (one gastroenterology 
patient from 304 positive cases) compared to 0% if surgery performed after recovery from SARSCoV-2 and 37.5% 
when surgery was conducted during the incubation period of the disease. Routine preoperative rapid screening tests 
and self-isolation are crucial to avoid the risk of cross-infection. Patients with underlying malignancy or receiving 
chemotherapy were more prone to pulmonary complications and mortality. 

CONCLUSION: The risk of SARS-COV-2 cross-infection after surgical procedure is very low. Preoperative screening 
and self-isolation together with personal protective measures should be in place to minimize the cross-
infection.LEVEL OF EVIDENCE4 Laryngoscope, 131:E2749-E2754, 2021. 
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14. Discovery and validation of a three-gene signature to distinguish COVID-19 and other viral infections in 
emergency infectious disease presentations: a case-control and observational cohort study. 
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Source: The Lancet. Microbe; Nov 2021; vol. 2 (no. 11); p. e594 

Publication Date: Nov 2021 

Publication Type(s): Journal Article 

PubMedID: 34423323 

Abstract: 

Background: Emergency admissions for infection often lack initial diagnostic certainty. COVID-19 has highlighted a 
need for novel diagnostic approaches to indicate likelihood of viral infection in a pandemic setting. We aimed to 
derive and validate a blood transcriptional signature to detect viral infections, including COVID-19, among adults 
with suspected infection who presented to the emergency department. 

Methods: Individuals (aged ≥18 years) presenting with suspected infection to an emergency department at a major 
teaching hospital in the UK were prospectively recruited as part of the Bioresource in Adult Infectious Diseases 
(BioAID) discovery cohort. Whole-blood RNA sequencing was done on samples from participants with subsequently 
confirmed viral, bacterial, or no infection diagnoses. Differentially expressed host genes that met additional filtering 
criteria were subjected to feature selection to derive the most parsimonious discriminating signature. We validated 
the signature via RT-qPCR in a prospective validation cohort of participants who presented to an emergency 
department with undifferentiated fever, and a second case-control validation cohort of emergency department 
participants with PCR-positive COVID-19 or bacterial infection. We assessed signature performance by calculating 
the area under receiver operating characteristic curves (AUROCs), sensitivities, and specificities. 

Findings: A three-gene transcript signature, comprising HERC6, IGF1R, and NAGK, was derived from the discovery 
cohort of 56 participants with bacterial infections and 27 with viral infections. In the validation cohort of 200 
participants, the signature differentiated bacterial from viral infections with an AUROC of 0·976 (95% CI 0·919-
1·000), sensitivity of 97·3% (85·8-99·9), and specificity of 100% (63·1-100). The AUROC for C-reactive protein (CRP) 
was 0·833 (0·694-0·944) and for leukocyte count was 0·938 (0·840-0·986). The signature achieved higher net benefit 
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in decision curve analysis than either CRP or leukocyte count for discriminating viral infections from all other 
infections. In the second validation analysis, which included SARS-CoV-2-positive participants, the signature 
discriminated 35 bacterial infections from 34 SARS-CoV-2-positive COVID-19 infections with AUROC of 0·953 (0·893-
0·992), sensitivity 88·6%, and specificity of 94·1%.InterpretationThis novel three-gene signature discriminates viral 
infections, including COVID-19, from other emergency infection presentations in adults, outperforming both 
leukocyte count and CRP, thus potentially providing substantial clinical utility in managing acute presentations with 
infection.FundingNational Institute for Health Research, Medical Research Council, Wellcome Trust, and EU-FP7. 
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Abstract: 

BACKGROUND: On Dec 8, 2020, deployment of the first SARS-CoV-2 vaccination authorised for UK use (BNT162b2 
mRNA vaccine) began, followed by an adenoviral vector vaccine ChAdOx1 nCoV-19 on Jan 4, 2021. Care home 
residents and staff, frontline health-care workers, and adults aged 80 years and older were vaccinated first. 
However, few data exist regarding the effectiveness of these vaccines in older people with many comorbidities. In 
this post-implementation evaluation of two COVID-19 vaccines, we aimed to determine the effectiveness of one 
dose in reducing COVID-19-related admissions to hospital in people of advanced age. 

METHODS: This prospective test-negative case-control study included adults aged at least 80 years who were 
admitted to hospital in two NHS trusts in Bristol, UK with signs and symptoms of respiratory disease. Patients who 
developed symptoms before receiving their vaccine or those who received their vaccine after admission to hospital 
were excluded, as were those with symptoms that started more than 10 days before hospital admission. We did 
logistic regression analysis, controlling for time (week), sex, index of multiple deprivations, and care residency status, 
and sensitivity analyses matched for time and sex using a conditional logistic model adjusting for index of multiple 
deprivations and care residency status. This study is registered with ISRCTN, number 39557. 

FINDINGS: Between Dec 18, 2020, and Feb 26, 2021, 466 adults were eligible (144 test-positive and 322 test-
negative). 18 (13%) of 135 people with SARS-CoV-2 infection and 90 (34%) of 269 controls received one dose of 
BNT162b2. The adjusted vaccine effectiveness was 71·4% (95% CI 46·5-90·6). Nine (25%) of 36 people with COVID-19 
infection and 53 (59%) of 90 controls received one dose of ChAdOx1 nCoV-19. The adjusted vaccine effectiveness 
was 80·4% (95% CI 36·4-94·5). When BNT162b2 effectiveness analysis was restricted to the period covered by 
ChAdOx1 nCoV-19, the estimate was 79·3% (95% CI 47·0-92·5). 

INTERPRETATION: One dose of either BNT162b2 or ChAdOx1 nCoV-19 resulted in substantial risk reductions of 
COVID-19-related hospitalisation in people aged at least 80 years. 

FUNDING: Pfizer. 
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Author(s): Bhanu, Cini; Gopal, Dipesh P; Walters, Kate; Chaudhry, Umar A R 

http://www.thelancet.com/article/S1473309921003303/pdf


    16 
 

Source: PLoS medicine; Nov 2021; vol. 18 (no. 11); p. e1003826 

Publication Date: Nov 2021 

Publication Type(s): Journal Article Systematic Review Research Support, Non-u.s. Gov't 

PubMedID: 34735440 

Available  at PLoS medicine -  from Europe PubMed Central - Open Access  

Available  at PLoS medicine -  from Public Library of Science (PLoS)  

Available  at PLoS medicine -  from EBSCO (MEDLINE Complete)  

Available  at PLoS medicine -  from ProQuest (MEDLINE with Full Text) - NHS Version  

Available  at PLoS medicine -  from ProQuest (Health Research Premium) - NHS Version  

Abstract: 

BACKGROUND: Older adults from minority ethnic backgrounds are at increased risk of contracting COVID-19 and 
developing severe infection and have increased risk of mortality. Whilst an age-based vaccination approach 
prioritising older groups is being implemented worldwide, vaccine hesitancy is high amongst minority ethnic groups. 

METHODS AND FINDINGS: We conducted a systematic review and convergent synthesis to systematically examine 
perceptions of vaccinations amongst older adults from minority ethnic backgrounds. We included studies that 
reported on perceptions, beliefs, and attitudes towards vaccinations in older adults aged ≥65 years from a minority 
ethnic background. We excluded studies of vaccinations in investigation or development, studies focused on specific 
medical conditions, studies where ethnic background or age group was unidentifiable, systematic reviews, editorials, 
and conference abstracts. We searched MEDLINE, Embase, Virtual Health Library, Web of Science, Cochrane Library, 
medRxiv, and PROSPERO databases from inception to 15 July 2021. Risk of bias for studies was assessed using the 
Mixed Methods Appraisal Tool. The quality of evidence of collective outcomes was estimated using the Grading of 
Recommendations Assessment, Development and Evaluation-Confidence in the Evidence from Reviews of 
Qualitative research (GRADE-CERQual) framework. A total of 28 eligible studies conducted between 1997 and 2020 
were included in the final analysis (17 quantitative surveys, 8 focus group or interview studies, 2 mixed methods 
studies, and 1 case-control study). The majority were US studies in English or Spanish, except for 6 studies set in 
Hong Kong, 2 studies in Japan, 1 study in Brazil, and 1 multi-centre study (including China, Indonesia, Turkey, South 
Korea, Greece, UK, Brazil, and Nigeria). In total, 28,262 individuals with an estimated mean age of 69.8 years were 
included, 63.2% of whom were female. We summarised the common concepts and themes across studies and 
populations using a convergent synthesis analysis. Thirteen themes categorised as barriers or facilitators were 
identified and grouped into structural factors-healthcare provider and system related, patient related, and policy 
and operational-and were analysed by minority ethnic group. The main limitation of the study was the 
predominance of studies from the US and East Asia. 

CONCLUSIONS: In this systematic review, we found that factors influencing vaccination uptake involve healthcare 
provider and system, patient-related, and governance-level factors that are specific to the older ethnic minority 
community being served. The evidence included in this review is supported by high or moderate certainty and can be 
translated to practice and policy. A tailored, multi-level approach combining increased education, access, and 
culturally competent discussions with trusted healthcare professionals to address health beliefs can maximise the 
potential impact of widespread vaccination policies. 
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Abstract: 

OBJECTIVE: To offer a quantitative risk-benefit analysis of two doses of SARS-CoV-2 vaccination among adolescents 
in England. 

SETTING: England. 

DESIGN: Following the risk-benefit analysis methodology carried out by the US Centers for Disease Control, we 
calculated historical rates of hospital admission, Intensive Care Unit admission and death for ascertained SARS-CoV-2 
cases in children aged 12-17 in England. We then used these rates alongside a range of estimates for incidence of 
long COVID, vaccine efficacy and vaccine-induced myocarditis, to estimate hospital and Intensive Care Unit 
admissions, deaths and cases of long COVID over a period of 16 weeks under assumptions of high and low case 
incidence. 

PARTICIPANTS: All 12-17 year olds with a record of confirmed SARS-CoV-2 infection in England between 1 July 2020 
and 31 March 2021 using national linked electronic health records, accessed through the British Heart Foundation 
Data Science Centre. 

MAIN OUTCOME MEASURES: Hospitalisations, Intensive Care Unit admissions, deaths and cases of long COVID 
averted by vaccinating all 12-17 year olds in England over a 16-week period under different estimates of future case 
incidence. 

RESULTS: At high future case incidence of 1000/100,000 population/week over 16 weeks, vaccination could avert 
4430 hospital admissions and 36 deaths over 16 weeks. At the low incidence of 50/100,000/week, vaccination could 
avert 70 hospital admissions and two deaths over 16 weeks. The benefit of vaccination in terms of hospitalisations in 
adolescents outweighs risks unless case rates are sustainably very low (below 30/100,000 teenagers/week). Benefit 
of vaccination exists at any case rate for the outcomes of death and long COVID, since neither have been associated 
with vaccination to date. 

CONCLUSIONS: Given the current (as at 15 September 2021) high case rates (680/100,000 population/week in 10-19 
year olds) in England, our findings support vaccination of adolescents against SARS-CoV2. 
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Abstract: 

BACKGROUND: Respiratory infection is the 4th most common reason for absence from work in Finland. There is 
limited knowledge of how social distancing affects the spread of respiratory infections during respiratory epidemics. 
We assessed the effect of nationwide infection control strategies against coronavirus disease in 2020 on various 
respiratory infections (International Statistical Classification of Diseases and Related Health Problems code J06) in 
occupational outpatient clinics. 

METHODS: We used occupational healthcare data of respiratory infection J06 diagnoses from 2017 to 2020 obtained 
from the largest health service provider in Finland. The data was divided into three 252 day-long pieces and was 
weekday-matched and smoothed by 7-day-moving average. The difference in the J06 diagnosis rate between the 

https://doi.org/10.1177/01410768211052589
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follow-up years was measured using Pearson correlation. Possible confounding by sex, age, and region was 
investigated in a stratified analysis. Confounding by respiratory syncytial virus was analysed using nationwide data of 
confirmed cases obtained from the national registry. 

RESULTS: In the second quarter of 2020, the trend in the daily number of J06 diagnoses was significantly different 
from the follow-up years 2019 and 2018. The number of J06 diagnoses peaked between March and April 2020 with 
roughly 2-fold higher count compared to normal. The timing of these peaks matched with the government issued 
infection control strategies and lockdowns. Based on stratified analysis, the increase in the number of J06 diagnoses 
was not confounded by region, age, or sex. Moreover, the rapid increase in the number of J06 diagnoses was not 
governed by the respiratory syncytial virus. 

CONCLUSION: Nationwide infection control strategies were effective to slow down the spread of common 
respiratory infectious diseases in the occupational population. 
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Abstract: The continuous mutation of SARS-CoV-2 opens the possibility of the appearance of new variants of the 
virus with important differences in its spreading characteristics, mortality rates, etc. On 14 December 2020, the 
United Kingdom reported a potentially more contagious coronavirus variant, present in that country, which is 
referred to as VOC 202012/01. On 18 December 2020, the South African government also announced the emergence 
of a new variant in a scenario similar to that of the UK, which is referred to as variant 501.V2. Another important 
milestone regarding this pandemic was the beginning, in December 2020, of vaccination campaigns in several 
countries. There are several vaccines, with different characteristics, developed by various laboratories and research 
centers. A natural question arises: what could be the impact of these variants and vaccines on the spread of COVID-
19? Many models have been proposed to simulate the spread of COVID-19 but, to the best of our knowledge, none 
of them incorporates the effects of potential SARS-CoV-2 variants together with the vaccines in the spread of COVID-
19. We develop here a θ  -  i j  -SVEIHQRD mathematical model able to simulate the possible impact of this type of 
variants and of the vaccines, together with the main mechanisms influencing the disease spread. The model may be 
of interest for policy makers, as a tool to evaluate different possible future scenarios. We apply the model to the 
particular case of Italy (as an example of study case), showing different outcomes. We observe that the vaccines may 
reduce the infections, but they might not be enough for avoiding a new wave, with the current expected vaccination 
rates in that country, if the control measures are relaxed. Furthermore, a more contagious variant could increase 
significantly the cases, becoming the most common way of infection. We show how, even with the pandemic cases 
slowing down (with an effective reproduction number less than 1) and the disease seeming to be under control, the 
effective reproduction number of just the new variant may be greater than 1 and, eventually, the number of 
infections would increase towards a new disease wave. Therefore, a rigorous follow-up of the evolution of the 
number of infections with any potentially more dangerous new variant is of paramount importance at any stage of 
the pandemic. 
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Abstract: 

OBJECTIVES: The Scientific Pandemic Insights group on Behaviours (SPI-B) as part of England's Scientific Advisory 
Group on Emergencies (SAGE), were commissioned by the UK Cabinet Office to identify strategies to embed 
infection control behaviours to minimize Covid-19 transmission in the long term. 

METHODS: With minimal direct evidence available, three sources of information were used to develop a set of 
proposals: (1) a scoping review of literature on sustaining behaviour change, (2) a review of key principles used in 
risk and safety management, and (3) prior reports and reviews on behaviour change from SPI-B. The information was 
collated and refined through discussion with SPI-B and SAGE colleagues to finalize the proposals. 

RESULTS: Embedding infection control behaviours in the long-term will require changes to the financial, social, and 
physical infrastructure so that people in all sections of society have the capability, opportunity, and motivation 
needed to underpin those behaviours. This will involve building Covid-safe educational programmes, regulating to 
ensure minimum standards of safety in public spaces and workspaces, using communications and social marketing to 
develop a Covid-safe culture and identity, and providing resources so that all sections of society can build Covid-safe 
behaviours into their daily lives. 

CONCLUSIONS: Embedding 'Covid-safe' behaviours into people's everyday routines will require a co-ordinated 
programme to shape the financial, physical, and social infrastructure in the United Kingdom. Education, regulation, 
communications, and social marketing, and provision of resources will be required to ensure that all sections of 
society have the capability, opportunity, and motivation to enact the behaviours long term. 
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Abstract: 

OBJECTIVE: To review the evidence on the effectiveness of public health measures in reducing the incidence of 
covid-19, SARS-CoV-2 transmission, and covid-19 mortality. 

DESIGN: Systematic review and meta-analysis. 

DATA SOURCES: Medline, Embase, CINAHL, Biosis, Joanna Briggs, Global Health, and World Health Organization 
COVID-19 database (preprints). 

ELIGIBILITY CRITERIA FOR STUDY SELECTION: Observational and interventional studies that assessed the 
effectiveness of public health measures in reducing the incidence of covid-19, SARS-CoV-2 transmission, and covid-
19 mortality. 
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MAIN OUTCOME MEASURES: The main outcome measure was incidence of covid-19. Secondary outcomes included 
SARS-CoV-2 transmission and covid-19 mortality. 

DATA SYNTHESIS: DerSimonian Laird random effects meta-analysis was performed to investigate the effect of mask 
wearing, handwashing, and physical distancing measures on incidence of covid-19. Pooled effect estimates with 
corresponding 95% confidence intervals were computed, and heterogeneity among studies was assessed using 
Cochran's Q test and the I2 metrics, with two tailed P values. 

RESULTS: 72 studies met the inclusion criteria, of which 35 evaluated individual public health measures and 37 
assessed multiple public health measures as a "package of interventions." Eight of 35 studies were included in the 
meta-analysis, which indicated a reduction in incidence of covid-19 associated with handwashing (relative risk 0.47, 
95% confidence interval 0.19 to 1.12, I2=12%), mask wearing (0.47, 0.29 to 0.75, I2=84%), and physical distancing 
(0.75, 0.59 to 0.95, I2=87%). Owing to heterogeneity of the studies, meta-analysis was not possible for the outcomes 
of quarantine and isolation, universal lockdowns, and closures of borders, schools, and workplaces. The effects of 
these interventions were synthesised descriptively. 

CONCLUSIONS: This systematic review and meta-analysis suggests that several personal protective and social 
measures, including handwashing, mask wearing, and physical distancing are associated with reductions in the 
incidence covid-19. Public health efforts to implement public health measures should consider community health 
and sociocultural needs, and future research is needed to better understand the effectiveness of public health 
measures in the context of covid-19 vaccination. 

SYSTEMATIC REVIEW REGISTRATION: PROSPERO CRD42020178692. 
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Abstract: 

Background: With the increasing number of people infected with and recovered from coronavirus disease 2019 
(COVID-19), the extent of major health consequences of COVID-19 is unclear, including risks of severe secondary 
infections. 

Methods: Based on 445,845 UK Biobank participants registered in England, we conducted a matched cohort study 
where 5151 individuals with a positive test result or hospitalized with a diagnosis of COVID-19 were included in the 
exposed group. We then randomly selected up to 10 matched individuals without COVID-19 diagnosis for each 
exposed individual (n = 51,402). The life-threatening secondary infections were defined as diagnoses of severe 
secondary infections with high mortality rates (i.e., sepsis, endocarditis, and central nervous system infections) from 
the UK Biobank inpatient hospital data, or deaths from these infections from mortality data. The follow-up period 
was limited to 3 months after the initial COVID-19 diagnosis. Using a similar study design, we additionally 
constructed a matched cohort where exposed individuals were diagnosed with seasonal influenza from either 
inpatient hospital or primary care data between 2010 and 2019 (6169 exposed and 61,555 unexposed individuals). 
After controlling for multiple confounders, Cox models were used to estimate hazard ratios (HRs) of life-threatening 
secondary infections after COVID-19 or seasonal influenza. 
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Results: In the matched cohort for COVID-19, 50.22% of participants were male, and the median age at the index 
date was 66 years. During a median follow-up of 12.71 weeks, the incidence rate of life-threatening secondary 
infections was 2.23 (123/55.15) and 0.25 (151/600.55) per 1000 person-weeks for all patients with COVID-19 and 
their matched individuals, respectively, which corresponded to a fully adjusted HR of 8.19 (95% confidence interval 
[CI] 6.33-10.59). The corresponding HR of life-threatening secondary infections among all patients with seasonal 
influenza diagnosis was 4.50, 95% CI 3.34-6.08 (p for difference < 0.01). Also, elevated HRs were observed among 
hospitalized individuals for life-threatening secondary infections following hospital discharge, both in the COVID-19 
(HR = 6.28 [95% CI 4.05-9.75]) and seasonal influenza (6.01 [95% CI 3.53-10.26], p for difference = 0.902) cohorts. 

Conclusion: COVID-19 patients have increased subsequent risks of life-threatening secondary infections, to an equal 
extent or beyond risk elevations observed for patients with seasonal influenza. 
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Abstract: 

Background: The SARS-CoV-2 Delta variant (B.1.617.2), first detected in India, has rapidly become the dominant 
variant in England. Early reports suggest this variant has an increased growth rate suggesting increased 
transmissibility. This study indirectly assessed differences in transmissibility between the emergent Delta variant 
compared to the previously dominant Alpha variant (B.1.1.7). 

Methods: A matched case-control study was conducted to estimate the odds of household transmission (≥ 2 cases 
within 14 days) for Delta variant index cases compared with Alpha cases. Cases were derived from national 
surveillance data (March to June 2021). One-to-two matching was undertaken on geographical location of residence, 
time period of testing and property type, and a multivariable conditional logistic regression model was used for 
analysis. 

Findings: In total 5,976 genomically sequenced index cases in household clusters were matched to 11,952 sporadic 
index cases (single case within a household). 43.3% (n=2,586) of cases in household clusters were confirmed Delta 
variant compared to 40.4% (n= 4,824) of sporadic cases. The odds ratio of household transmission was 1.70 among 
Delta variant cases (95% CI 1.48-1.95, p <0.001) compared to Alpha cases after adjusting for age, sex, ethnicity, index 
of multiple deprivation (IMD), number of household contacts and vaccination status of index case. 
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Interpretation: We found evidence of increased household transmission of SARS-CoV-2 Delta variant, potentially 
explaining its success at displacing Alpha variant as the dominant strain in England. With the Delta variant now 
having been detected in many countries worldwide, the understanding of the transmissibility of this variant is 
important for informing infection prevention and control policies internationally. 
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Abstract: 

OBJECTIVE: Non-pharmaceutical interventions (NPIs), including wearing face covering/masks, social distancing and 
working from home, have been introduced to control SARS-CoV-2 infections. We provide individual-level empirical 
evidence of whether adherence reduces infections. 

SETTING AND PARTICIPANTS: The COVID-19 Infection Study (CIS) was used from 10 May 2020 to 2 February 2021 
with 409 009 COVID-19 nose and throat swab tests nested in 72 866 households for 100 138 individuals in the labour 
force aged 18-64. 

ANALYSIS: ORs for a positive COVID-19 test were calculated using multilevel logistic regression models, stratified by 
sex and time, by an index of autonomy to abide by NPIs, adjusted for various socioeconomic and behavioural 
covariates. 

RESULTS: Inability to comply with NPIs predicted higher infections when individuals reported not wearing a face 
covering outside. The main effect for inability to comply was OR 0.79 (95% CI 0.67 to 0.92), for wearing face 
covering/masks was OR 0.29 (95% CI 0.15 to 0.56) and the interaction term being OR 1.25 (95% CI 1.07 to 1.46). The 
youngest age groups had a significantly higher risk of infection (OR 1.52, 95% CI 1.28 to 1.82) as did women in larger 
households (OR 1.04, 95% CI 1.02 to 1.06). Effects varied over time with autonomy to follow NPIs only significant in 
the pre-second lockdown May-November 2020 period. Wearing a face covering outside was a significant predictor of 
a lower chance of infection before mid-December 2020 when a stricter second lockdown was implemented (OR 0.44, 
95% CI 0.27 to 0.73). 

CONCLUSION: The protective effect of wearing a face covering/mask was the strongest for those who were the most 
unable to comply with NPIs. Higher infection rates were in younger groups and women in large households. Wearing 
a face covering or mask outside the home consistently and significantly predicted lower infection before the 2020 
Christmas period and among women. 
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Abstract: 

BACKGROUND: SARS-CoV-2 outbreaks in nursing homes (NHs) have been devastating and have led to the creation of 
coronavirus disease 2019 (COVID-19) units within NHs to care for affected patients. Frequency and persistence of 
SARS-CoV-2 environmental contamination in these units have not been studied. 

METHODS: A prospective cohort study was conducted between October 2020 and January 2021 in four Michigan 
NHs. Swabs from high-touch surfaces in COVID-19-infected patient rooms were obtained at enrollment and follow-
up. Demographic and clinical data were collected from clinical records. Primary outcome of interest was the 
probability of SARS-CoV-2 RNA detection from specific environmental surfaces in COVID-19 patient rooms. We used 
multivariable logistic regression to assess patient risk factors for SARS-CoV-2 contamination. Pairwise Phi coefficients 
were calculated to measure correlation of site-specific environmental detection upon enrollment and during follow-
up. 

RESULTS: One hundred and four patients with COVID-19 were enrolled (61.5% >80 years; 67.3% female; 89.4% non-
Hispanic White; 51% short stay) and followed up for 241 visits. The study population had significant disabilities in 
activities of daily living (ADL; 81.7% dependent in four or more ADLs) and comorbidities, including dementia (55.8%), 
diabetes (40.4%), and heart failure (32.7%). Over the 3-month study period, 2087 swab specimens were collected 
(1896 COVID-19 patient rooms, 191 common areas). SARS-CoV-2 positivity was 28.4% (538/1896 swabs) on patient 
room surfaces and 3.7% (7/191 swabs) on common area surfaces. Nearly 90% (93/104) of patients had SARS-CoV-2 
contamination in their room at least once. Environmental contamination upon enrollment correlated with 
contamination of the same site during follow-up. Functional independence increased the odds of proximate 
contamination. 

CONCLUSIONS: Environmental detection of viral RNA from surfaces in the rooms of COVID-19 patients is nearly 
universal and persistent; more investigation is needed to determine the implications of this for infectiousness. 
Patients with greater independence are more likely than fully dependent patients to contaminate their immediate 
environment. 
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Abstract: 

BACKGROUND: School-based COVID-19 contacts in England have been asked to self-isolate at home, missing key 
educational opportunities. We trialled daily testing of contacts as an alternative to assess whether this resulted in 
similar control of transmission, while allowing more school attendance. 

METHODS: We did an open-label, cluster-randomised, controlled trial in secondary schools and further education 
colleges in England. Schools were randomly assigned (1:1) to self-isolation of school-based COVID-19 contacts for 10 
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days (control) or to voluntary daily lateral flow device (LFD) testing for 7 days with LFD-negative contacts remaining 
at school (intervention). Randomisation was stratified according to school type and size, presence of a sixth form, 
presence of residential students, and proportion of students eligible for free school meals. Group assignment was 
not masked during procedures or analysis. Coprimary outcomes in all students and staff were COVID-19-related 
school absence and symptomatic PCR-confirmed COVID-19, adjusted for community case rates, to estimate within-
school transmission (non-inferiority margin <50% relative increase). Analyses were done on an intention-to-treat 
basis using quasi-Poisson regression, also estimating complier average causal effects (CACE). This trial is registered 
with the ISRCTN registry, ISRCTN18100261. 

FINDINGS: Between March 18 and May 4, 2021, 204 schools were taken through the consent process, during which 
three decided not to participate further. 201 schools were randomly assigned (control group n=99, intervention 
group n=102) in the 10-week study (April 19-May 10, 2021), which continued until the pre-appointed stop date (June 
27, 2021). 76 control group schools and 86 intervention group schools actively participated; additional national data 
allowed most non-participating schools to be included in analysis of coprimary outcomes. 2432 (42·4%) of 5763 
intervention group contacts participated in daily contact testing. There were 657 symptomatic PCR-confirmed 
infections during 7 782 537 days-at-risk (59·1 per 100 000 per week) in the control group and 740 during 8 379 749 
days-at-risk (61·8 per 100 000 per week) in the intervention group (intention-to-treat adjusted incidence rate ratio 
[aIRR] 0·96 [95% CI 0·75-1·22]; p=0·72; CACE aIRR 0·86 [0·55-1·34]). Among students and staff, there were 59 422 
(1·62%) COVID-19-related absences during 3 659 017 person-school-days in the control group and 51 541 (1·34%) 
during 3 845 208 person-school-days in the intervention group (intention-to-treat aIRR 0·80 [95% CI 0·54-1·19]; 
p=0·27; CACE aIRR 0·61 [0·30-1·23]). 

INTERPRETATION: Daily contact testing of school-based contacts was non-inferior to self-isolation for control of 
COVID-19 transmission, with similar rates of symptomatic infections among students and staff with both 
approaches. Infection rates in school-based contacts were low, with very few school contacts testing positive. Daily 
contact testing should be considered for implementation as a safe alternative to home isolation following school-
based exposures. 

FUNDING: UK Government Department of Health and Social Care. 
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Abstract: 

Background: We hypothesised that host-response biomarkers of viral infections might contribute to early 
identification of individuals infected with SARS-CoV-2, which is critical to breaking the chains of transmission. We 
aimed to evaluate the diagnostic accuracy of existing candidate whole-blood transcriptomic signatures for viral 
infection to predict positivity of nasopharyngeal SARS-CoV-2 PCR testing. 

Methods: We did a nested case-control diagnostic accuracy study among a prospective cohort of health-care 
workers (aged ≥18 years) at St Bartholomew's Hospital (London, UK) undergoing weekly blood and nasopharyngeal 
swab sampling for whole-blood RNA sequencing and SARS-CoV-2 PCR testing, when fit to attend work. We identified 
candidate blood transcriptomic signatures for viral infection through a systematic literature search. We searched 
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MEDLINE for articles published between database inception and Oct 12, 2020, using comprehensive MeSH and 
keyword terms for "viral infection", "transcriptome", "biomarker", and "blood". We reconstructed signature scores 
in blood RNA sequencing data and evaluated their diagnostic accuracy for contemporaneous SARS-CoV-2 infection, 
compared with the gold standard of SARS-CoV-2 PCR testing, by quantifying the area under the receiver operating 
characteristic curve (AUROC), sensitivities, and specificities at a standardised Z score of at least 2 based on the 
distribution of signature scores in test-negative controls. We used pairwise DeLong tests compared with the most 
discriminating signature to identify the subset of best performing biomarkers. We evaluated associations between 
signature expression, viral load (using PCR cycle thresholds), and symptom status visually and using Spearman rank 
correlation. The primary outcome was the AUROC for discriminating between samples from participants who tested 
negative throughout the study (test-negative controls) and samples from participants with PCR-confirmed SARS-CoV-
2 infection (test-positive participants) during their first week of PCR positivity. 

Findings: We identified 20 candidate blood transcriptomic signatures of viral infection from 18 studies and evaluated 
their accuracy among 169 blood RNA samples from 96 participants over 24 weeks. Participants were recruited 
between March 23 and March 31, 2020. 114 samples were from 41 participants with SARS-CoV-2 infection, and 55 
samples were from 55 test-negative controls. The median age of participants was 36 years (IQR 27-47) and 69 (72%) 
of 96 were women. Signatures had little overlap of component genes, but were mostly correlated as components of 
type I interferon responses. A single blood transcript for IFI27 provided the highest accuracy for discriminating 
between test-negative controls and test-positive individuals at the time of their first positive SARS-CoV-2 PCR result, 
with AUROC of 0·95 (95% CI 0·91-0·99), sensitivity 0·84 (0·70-0·93), and specificity 0·95 (0·85-0·98) at a predefined 
threshold (Z score >2). The transcript performed equally well in individuals with and without symptoms. Three other 
candidate signatures (including two to 48 transcripts) had statistically equivalent discrimination to IFI27 (AUROCs 
0·91-0·95). 

Interpretation: Our findings support further urgent evaluation and development of blood IFI27 transcripts as a 
biomarker for early phase SARS-CoV-2 infection for screening individuals at high risk of infection, such as contacts of 
index cases, to facilitate early case isolation and early use of antiviral treatments as they emerge. 

Funding: Barts Charity, Wellcome Trust, and National Institute of Health Research. 
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Abstract: 

BACKGROUND: Nosocomial spread of Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) has been 
widely reported, but the transmission pathways among patients and healthcare workers (HCWs) are unclear. 
Identifying the risk factors and drivers for these nosocomial transmissions is critical for infection prevention and 
control interventions. The main aim of our study was to quantify the relative importance of different transmission 
pathways of SARS-CoV-2 in the hospital setting. 

http://europepmc.org/search?query=(DOI:%2210.1371/journal.pmed.1003816%22)
https://doi.org/10.1371/journal.pmed.1003816
https://search.ebscohost.com/login.aspx?direct=true&scope=site&site=ehost-live&db=mdc&AN=34637439
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1549-1277&volume=18&issue=10&spage=e1003816&atitle=Transmission+of+community-+and+hospital-acquired+SARS-CoV-2+in+hospital+settings+in+the+UK%3A+A+cohort+study
https://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=48229&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1549-1277&volume=18&issue=10&spage=e1003816&atitle=Transmission+of+community-+and+hospital-acquired+SARS-CoV-2+in+hospital+settings+in+the+UK%3A+A+cohort+study


    26 
 

METHODS AND FINDINGS: This is an observational cohort study using data from 4 teaching hospitals in Oxfordshire, 
United Kingdom, from January to October 2020. Associations between infectious SARS-CoV-2 individuals and 
infection risk were quantified using logistic, generalised additive and linear mixed models. Cases were classified as 
community- or hospital-acquired using likely incubation periods of 3 to 7 days. Of 66,184 patients who were 
hospitalised during the study period, 920 had a positive SARS-CoV-2 PCR test within the same period (1.4%). The 
mean age was 67.9 (±20.7) years, 49.2% were females, and 68.5% were from the white ethnic group. Out of these, 
571 patients had their first positive PCR tests while hospitalised (62.1%), and 97 of these occurred at least 7 days 
after admission (10.5%). Among the 5,596 HCWs, 615 (11.0%) tested positive during the study period using PCR or 
serological tests. The mean age was 39.5 (±11.1) years, 78.9% were females, and 49.8% were nurses. For susceptible 
patients, 1 day in the same ward with another patient with hospital-acquired SARS-CoV-2 was associated with an 
additional 7.5 infections per 1,000 susceptible patients (95% credible interval (CrI) 5.5 to 9.5/1,000 susceptible 
patients/day) per day. Exposure to an infectious patient with community-acquired Coronavirus Disease 2019 (COVID-
19) or to an infectious HCW was associated with substantially lower infection risks (2.0/1,000 susceptible 
patients/day, 95% CrI 1.6 to 2.2). As for HCW infections, exposure to an infectious patient with hospital-acquired 
SARS-CoV-2 or to an infectious HCW were both associated with an additional 0.8 infection per 1,000 susceptible 
HCWs per day (95% CrI 0.3 to 1.6 and 0.6 to 1.0, respectively). Exposure to an infectious patient with community-
acquired SARS-CoV-2 was associated with less than half this risk (0.2/1,000 susceptible HCWs/day, 95% CrI 0.2 to 
0.2). These assumptions were tested in sensitivity analysis, which showed broadly similar results. The main 
limitations were that the symptom onset dates and HCW absence days were not available. 

CONCLUSIONS: In this study, we observed that exposure to patients with hospital-acquired SARS-CoV-2 is associated 
with a substantial infection risk to both HCWs and other hospitalised patients. Infection control measures to limit 
nosocomial transmission must be optimised to protect both staff and patients from SARS-CoV-2 infection. 
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Abstract: 

OBJECTIVES: The current COVID-19 pandemic highlighted the need for a review of guidelines on infection control and 
prevention to ensure safe delivery of dental care. However, it is not clear to what extent the rapidly published 
European guidelines reflect the current evidence and thus provide homogeneous recommendations. 

MATERIAL & METHODS: Guidelines from all European Union countries, Scotland, Switzerland and United Kingdom 
were retrieved. Information on triage, mouth rinse, personal protective equipment (PPE) for aerosol free/ generating 
procedures (non-AGP/AGP) and treatment of potentially infectious patients were summarized and compared with 
recommendations from international organizations (WHO, ECDC, CDC). 

RESULTS: All included countries (30/30) published COVID-19 guidelines in 2020. All countries recommended triage 
and to postpone non-urgent treatment of potentially infectious patients. Hydrogen peroxide (1%-1.5%) was the 
most frequently recommended antiseptic mouth rinse to reduce viral load (24/30). PPE for non-AGP treatments 
included mainly surgical masks (21/30) or FFP2/FFP3/N95 masks (16/30), whereas FFP2/FFP3 masks (25/30) and face 
shields (24/30) were recommended for AGP by the vast majority of guidelines. For high-risk/COVID positive patients, 
most countries recommended maximum protection and treatment in specialized dental clinics (22/30). 

CONCLUSION: There was general agreement among recommendations for triage, mouth rinse, and PPE during AGP 
and treatment of potentially infectious patients. In contrast, recommendations on PPE for non-AGP treatment varied 
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considerably among the European countries possibly due to limited scientific evidence regarding transmission risk 
during non-AGP treatments. 
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Abstract: The World Health Organization (WHO) announced that severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) may spread through aerosols, so-called airborne transmission, especially in a poorly ventilated indoor 
environment. Ventilation protects the occupants against airborne transmission. Various studies have been 
performed on the importance of sufficient ventilation for diluting the concentration of virus and lowering any 
subsequent dose inhaled by the occupants. However, the ventilation situation can be problematic in public buildings 
and other shared spaces, such as shops, offices, schools, and restaurants. If ventilation is provided by opening 
windows, the outdoor airflow rate depends strongly on the specific local conditions (opening sizes, relative positions, 
climatic and weather conditions). This study uses field measurements to analyze the natural ventilation performance 
in a school building according to the window opening rates, positions, and weather conditions. The ventilation rates 
were calculated by the tracer gas decay method, and the infection risk was assessed using the Wells-Riley equation. 
Under cross-ventilation conditions, the average ventilation rates were measured at 6.51 h-1 for 15% window 
opening, and 11.20 h-1 for 30% window opening. For single-sided ventilation, the ventilation rates were reduced to 
about 30% of the values from the cross-ventilation cases. The infection probability is less than 1% in all cases when a 
mask is worn and more than 15% of the windows are open with cross-ventilation. With single-sided ventilation, if the 
exposure time is less than 1 h, the infection probability can be kept less than 1% with a mask. However, the infection 
probability exceeds 1% in all cases where exposure time is greater than 2 h, regardless of whether or not a mask is 
worn. Also, when the air conditioner was operated with a window opening ratio of 15%, power consumption 
increased by 10.2%. 
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Abstract: 

BACKGROUND: Early clinical data from studies of the NVX-CoV2373 vaccine (Novavax), a recombinant nanoparticle 
vaccine against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that contains the full-length spike 
glycoprotein of the prototype strain plus Matrix-M adjuvant, showed that the vaccine was safe and associated with a 
robust immune response in healthy adult participants. Additional data were needed regarding the efficacy, 
immunogenicity, and safety of this vaccine in a larger population. 

METHODS: In this phase 3, randomized, observer-blinded, placebo-controlled trial conducted at 33 sites in the 
United Kingdom, we assigned adults between the ages of 18 and 84 years in a 1:1 ratio to receive two intramuscular 
5-μg doses of NVX-CoV2373 or placebo administered 21 days apart. The primary efficacy end point was virologically 
confirmed mild, moderate, or severe SARS-CoV-2 infection with an onset at least 7 days after the second injection in 
participants who were serologically negative at baseline. 

RESULTS: A total of 15,187 participants underwent randomization, and 14,039 were included in the per-protocol 
efficacy population. Of the participants, 27.9% were 65 years of age or older, and 44.6% had coexisting illnesses. 
Infections were reported in 10 participants in the vaccine group and in 96 in the placebo group, with a symptom 
onset of at least 7 days after the second injection, for a vaccine efficacy of 89.7% (95% confidence interval [CI], 80.2 
to 94.6). No hospitalizations or deaths were reported among the 10 cases in the vaccine group. Five cases of severe 
infection were reported, all of which were in the placebo group. A post hoc analysis showed an efficacy of 86.3% 
(95% CI, 71.3 to 93.5) against the B.1.1.7 (or alpha) variant and 96.4% (95% CI, 73.8 to 99.5) against non-B.1.1.7 
variants. Reactogenicity was generally mild and transient. The incidence of serious adverse events was low and 
similar in the two groups. 

CONCLUSIONS: A two-dose regimen of the NVX-CoV2373 vaccine administered to adult participants conferred 89.7% 
protection against SARS-CoV-2 infection and showed high efficacy against the B.1.1.7 variant. (Funded by Novavax; 
EudraCT number, 2020-004123-16.). 
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Abstract: 

BACKGROUND: COVID-19 vaccines show excellent efficacy in clinical trials and effectiveness in real-world data, but 
some people still become infected with SARS-CoV-2 after vaccination. This study aimed to identify risk factors for 
post-vaccination SARS-CoV-2 infection and describe the characteristics of post-vaccination illness. 

METHODS: This prospective, community-based, nested, case-control study used self-reported data (eg, on 
demographics, geographical location, health risk factors, and COVID-19 test results, symptoms, and vaccinations) 
from UK-based, adult (≥18 years) users of the COVID Symptom Study mobile phone app. For the risk factor analysis, 
cases had received a first or second dose of a COVID-19 vaccine between Dec 8, 2020, and July 4, 2021; had either a 
positive COVID-19 test at least 14 days after their first vaccination (but before their second; cases 1) or a positive test 
at least 7 days after their second vaccination (cases 2); and had no positive test before vaccination. Two control 
groups were selected (who also had not tested positive for SARS-CoV-2 before vaccination): users reporting a 
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negative test at least 14 days after their first vaccination but before their second (controls 1) and users reporting a 
negative test at least 7 days after their second vaccination (controls 2). Controls 1 and controls 2 were matched (1:1) 
with cases 1 and cases 2, respectively, by the date of the post-vaccination test, health-care worker status, and sex. In 
the disease profile analysis, we sub-selected participants from cases 1 and cases 2 who had used the app for at least 
14 consecutive days after testing positive for SARS-CoV-2 (cases 3 and cases 4, respectively). Controls 3 and controls 
4 were unvaccinated participants reporting a positive SARS-CoV-2 test who had used the app for at least 14 
consecutive days after the test, and were matched (1:1) with cases 3 and 4, respectively, by the date of the positive 
test, health-care worker status, sex, body-mass index (BMI), and age. We used univariate logistic regression models 
(adjusted for age, BMI, and sex) to analyse the associations between risk factors and post-vaccination infection, and 
the associations of individual symptoms, overall disease duration, and disease severity with vaccination status. 

FINDINGS: Between Dec 8, 2020, and July 4, 2021, 1 240 009 COVID Symptom Study app users reported a first 
vaccine dose, of whom 6030 (0·5%) subsequently tested positive for SARS-CoV-2 (cases 1), and 971 504 reported a 
second dose, of whom 2370 (0·2%) subsequently tested positive for SARS-CoV-2 (cases 2). In the risk factor analysis, 
frailty was associated with post-vaccination infection in older adults (≥60 years) after their first vaccine dose (odds 
ratio [OR] 1·93, 95% CI 1·50-2·48; p<0·0001), and individuals living in highly deprived areas had increased odds of 
post-vaccination infection following their first vaccine dose (OR 1·11, 95% CI 1·01-1·23; p=0·039). Individuals without 
obesity (BMI <30 kg/m2) had lower odds of infection following their first vaccine dose (OR 0·84, 95% CI 0·75-0·94; 
p=0·0030). For the disease profile analysis, 3825 users from cases 1 were included in cases 3 and 906 users from 
cases 2 were included in cases 4. Vaccination (compared with no vaccination) was associated with reduced odds of 
hospitalisation or having more than five symptoms in the first week of illness following the first or second dose, and 
long-duration (≥28 days) symptoms following the second dose. Almost all symptoms were reported less frequently in 
infected vaccinated individuals than in infected unvaccinated individuals, and vaccinated participants were more 
likely to be completely asymptomatic, especially if they were 60 years or older. 

INTERPRETATION: To minimise SARS-CoV-2 infection, at-risk populations must be targeted in efforts to boost vaccine 
effectiveness and infection control measures. Our findings might support caution around relaxing physical distancing 
and other personal protective measures in the post-vaccination era, particularly around frail older adults and 
individuals living in more deprived areas, even if these individuals are vaccinated, and might have implications for 
strategies such as booster vaccinations. 

FUNDING: ZOE, the UK Government Department of Health and Social Care, the Wellcome Trust, the UK Engineering 
and Physical Sciences Research Council, UK Research and Innovation London Medical Imaging and Artificial 
Intelligence Centre for Value Based Healthcare, the UK National Institute for Health Research, the UK Medical 
Research Council, the British Heart Foundation, and the Alzheimer's Society. 
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Abstract: Hospital-onset COVID-19 infections (HOCIs) are associated with excess morbidity and mortality in patients 
and healthcare workers. The aim of this review was to explore and describe the current literature in HOCI 
surveillance. Medline, EMBASE, the Cochrane Database of Systematic Reviews, the Cochrane Register of Controlled 
Trials, and MedRxiv were searched up to 30 November 2020 using broad search criteria. Articles of HOCI surveillance 
systems were included. Data describing HOCI definitions, HOCI incidence, types of HOCI identification surveillance 
systems, and level of system implementation were extracted. A total of 292 citations were identified. Nine studies on 
HOCI surveillance were included. Six studies reported on the proportion of HOCI among hospitalized COVID-19 
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patients, which ranged from 0 to 15.2%. Six studies provided HOCI case definitions. Standardized national definitions 
provided by the UK and US governments were identified. Four studies included healthcare workers in the 
surveillance. One study articulated a multimodal strategy of infection prevention and control practices including 
HOCI surveillance. All identified HOCI surveillance systems were implemented at institutional level, with eight studies 
focusing on all hospital inpatients and one study focusing on patients in the emergency department. Multiple types 
of surveillance were identified. Four studies reported automated surveillance, of which one included real-time 
analysis, and one included genomic data. Overall, the study quality was limited by the observational nature with 
short follow-up periods. In conclusion, HOCI case definitions and surveillance methods were developed 
pragmatically. Whilst standardized case definitions and surveillance systems are ideal for integration with existing 
routine surveillance activities and adoption in different settings, we acknowledged the difficulties in establishing 
such standards in the short-term. 
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Abstract: While it is well established that societal restrictions have been effective in reducing COVID-19 emergency 
demand, evidence also suggests an impact upon emergency demand not directly related to COVID-19 infection. 
Hospital planning may benefit from a greater understanding of this association and the ability to reliably forecast 
future levels of non-COVID-19 demand. Activity data for Accident and Emergency (A&E) attendances and emergency 
admissions were sourced for all hospitals within the Bristol, North Somerset and South Gloucestershire healthcare 
system. These were regressed upon publicly available mobility data obtained from Google's Community Mobility 
Reports for the local area. Seasonal trends were controlled for using time series decomposition. The models were 
used to predict non-COVID-19 emergency demand under the UK Government's plan to sequentially lift all 
restrictions by 21 June 2021, in addition to three alternative hypothetical relaxation strategies. Rates of public 
mobility within the local area were shown to account for 77% and 65% of the variance in non-COVID-19 related A&E 
attendances and emergency admissions respectively. Modelling supports an increase in emergency demand in line 
with the level and timing of societal restrictions, with significant increases to be expected upon the ending of all legal 
limits. This study finds that non-COVID-19 emergency demand associates with the level of societal restrictions, with 
rates of public mobility representing a key determinant. Through predictive modelling, healthcare systems can 
improve their demand forecasting in effectively managing hospital capacity. 
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Abstract: 

Background: SARS-CoV-2 outbreaks are difficult to recognise and control due to its high infectivity and the wide 
range of clinical manifestations of the infection. An outbreak at Watford general hospital provided an opportunity to 
recognise the complexity involved in a COVID-19 outbreak investigation. 

Methods: An outbreak control team (OCT) was convened. The terms outbreak, a case and a significant exposure 
were defined as per Public Health England (PHE) Guidance and in the context of the local outbreak. Root cause 
analyses (RCAs) were carried out on cases to identify possible causes, possible route of transmission and any learning 
points. All contact patients and staff were screened with RT PCR and genomic sequencing was performed on a set of 
positive specimens.In addition to active contact tracing, screening and cohorting of patients and staff, standard and 
transmission-based precautions were reinforced to control the outbreak. 

Findings: Fifteen patients and four staff members were identified in this outbreak investigation. With contact tracing, 
screening and through strict infection control measures the outbreak was brought under control. 

Conclusion: We could successfully contain the spread of this outbreak following PHE outbreak control guidelines and 
our local guidelines. We recognised several challenges in investigating a COVID-19 outbreak in a hospital setting. 
Problems arising from variable sensitivity of the tests, difficulty in differentiating COVID-19 related symptoms from 
underlying diseases, problems related to establishing the route of transmission, issues with contact tracing are 
discussed. Additionally, the importance and limitations of genomic studies in COVID-19 are discussed. 
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Abstract: COVID-19 infection rates in haemodialysis (HD) facilities are extremely high and are attributed to the high 
burden of comorbidities of HD patients coupled with inability to self-isolate needing thrice weekly attendance for HD 
treatment. Healthcare workers (HCW) in HD facilities are at risk of occupational exposure to COVID-19. Infection 
prevention control (IPC) measures were introduced during the pandemic aiming at reducing transmission and 
occupational exposure risk of COVID-19. Here we describe the results of our baseline and follow up occupational 
exposure audit in a renal centre in the North West of England following the implementation of a multifaceted IPC 
bundle. 
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Abstract: 

BACKGROUND: Care homes are vulnerable to widespread transmission of severe acute respiratory coronavirus virus 
2 (SARS-CoV-2) with poor outcomes for staff and residents. Infection control interventions in care homes need to not 
only be effective in containing the spread of coronavirus disease 2019 (COVID-19) but also feasible to implement in 
this special setting which is both a healthcare institution and a home. 

METHODS: We developed an agent-based model that simulates the transmission dynamics of COVID-19 via contacts 
between individuals, including residents, staff members, and visitors in a care home setting. We explored a 
representative care home in Scotland in our base case and explore other care home setups in an uncertainty 
analysis. We evaluated the effectiveness of a range of intervention strategies in controlling the spread of COVID-19. 

RESULTS: In the presence of the reference interventions that have been implemented in many care homes, including 
testing of new admissions, isolation of symptomatic residents, and restricted public visiting, routine testing of staff 
appears to be the most effective and practical approach. Routine testing of residents is no more effective as a 
reference strategy while routine testing of both staff and residents only shows a negligible additive effect. Modeling 
results are very sensitive to transmission probability per contact, but the qualitative finding is robust to varying 
parameter values in our uncertainty analysis. 

CONCLUSIONS: Our model predictions suggest that routine testing should target staff in care homes in conjunction 
with adherence to strict hand hygiene and using personal protective equipment to reduce risk of transmission per 
contact. 
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Abstract: 

Background: Since its emergence in Autumn 2020, the SARS-CoV-2 Variant of Concern (VOC) B.1.1.7 (WHO label 
Alpha) rapidly became the dominant lineage across much of Europe. Simultaneously, several other VOCs were 
identified globally. Unlike B.1.1.7, some of these VOCs possess mutations thought to confer partial immune escape. 
Understanding when and how these additional VOCs pose a threat in settings where B.1.1.7 is currently dominant is 
vital. 

Methods: We examine trends in the prevalence of non-B.1.1.7 lineages in London and other English regions using 
passive-case detection PCR data, cross-sectional community infection surveys, genomic surveillance, and wastewater 
monitoring. The study period spans from 31st January 2021 to 15th May 2021.FindingsAcross data sources, the 
percentage of non-B.1.1.7 variants has been increasing since late March 2021. This increase was initially driven by a 
variety of lineages with immune escape. From mid-April, B.1.617.2 (WHO label Delta) spread rapidly, becoming the 
dominant variant in England by late May. 

Interpretation: The outcome of competition between variants depends on a wide range of factors such as intrinsic 
transmissibility, evasion of prior immunity, demographic specificities and interactions with non-pharmaceutical 
interventions. The presence and rise of non-B.1.1.7 variants in March likely was driven by importations and some 
community transmission. There was competition between non-B.1.17 variants which resulted in B.1.617.2 becoming 
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dominant in April and May with considerable community transmission. Our results underscore that early detection 
of new variants requires a diverse array of data sources in community surveillance. Continued real-time information 
on the highly dynamic composition and trajectory of different SARS-CoV-2 lineages is essential to future control 
efforts. 

Funding: National Institute for Health Research, Medicines and Healthcare products Regulatory Agency, DeepMind, 
EPSRC, EA Funds programme, Open Philanthropy, Academy of Medical Sciences Bill,Melinda Gates Foundation, 
Imperial College Healthcare NHS Trust, The Novo Nordisk Foundation, MRC Centre for Global Infectious Disease 
Analysis, Community Jameel, Cancer Research UK, Imperial College COVID-19 Research Fund, Medical Research 
Council, Wellcome Sanger Institute. 
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Abstract: 

BACKGROUND: Use of heterologous prime-boost COVID-19 vaccine schedules could facilitate mass COVID-19 
immunisation. However, we have previously reported that heterologous schedules incorporating an adenoviral 
vectored vaccine (ChAdOx1 nCoV-19, AstraZeneca; hereafter referred to as ChAd) and an mRNA vaccine (BNT162b2, 
Pfizer-BioNTech; hereafter referred to as BNT) at a 4-week interval are more reactogenic than homologous 
schedules. Here, we report the safety and immunogenicity of heterologous schedules with the ChAd and BNT 
vaccines. 

METHODS: Com-COV is a participant-blinded, randomised, non-inferiority trial evaluating vaccine safety, 
reactogenicity, and immunogenicity. Adults aged 50 years and older with no or well controlled comorbidities and no 
previous SARS-CoV-2 infection by laboratory confirmation were eligible and were recruited at eight sites across the 
UK. The majority of eligible participants were enrolled into the general cohort (28-day or 84-day prime-boost 
intervals), who were randomly assigned (1:1:1:1:1:1:1:1) to receive ChAd/ChAd, ChAd/BNT, BNT/BNT, or BNT/ChAd, 
administered at either 28-day or 84-day prime-boost intervals. A small subset of eligible participants (n=100) were 
enrolled into an immunology cohort, who had additional blood tests to evaluate immune responses; these 
participants were randomly assigned (1:1:1:1) to the four schedules (28-day interval only). Participants were masked 
to the vaccine received but not to the prime-boost interval. The primary endpoint was the geometric mean ratio 
(GMR) of serum SARS-CoV-2 anti-spike IgG concentration (measured by ELISA) at 28 days after boost, when 
comparing ChAd/BNT with ChAd/ChAd, and BNT/ChAd with BNT/BNT. The heterologous schedules were considered 
non-inferior to the approved homologous schedules if the lower limit of the one-sided 97·5% CI of the GMR of these 
comparisons was greater than 0·63. The primary analysis was done in the per-protocol population, who were 
seronegative at baseline. Safety analyses were done among participants receiving at least one dose of a study 
vaccine. The trial is registered with ISRCTN, 69254139. 
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FINDINGS: Between Feb 11 and Feb 26, 2021, 830 participants were enrolled and randomised, including 463 
participants with a 28-day prime-boost interval, for whom results are reported here. The mean age of participants 
was 57·8 years (SD 4·7), with 212 (46%) female participants and 117 (25%) from ethnic minorities. At day 28 post 
boost, the geometric mean concentration of SARS-CoV-2 anti-spike IgG in ChAd/BNT recipients (12 906 ELU/mL) was 
non-inferior to that in ChAd/ChAd recipients (1392 ELU/mL), with a GMR of 9·2 (one-sided 97·5% CI 7·5 to ∞). In 
participants primed with BNT, we did not show non-inferiority of the heterologous schedule (BNT/ChAd, 7133 
ELU/mL) against the homologous schedule (BNT/BNT, 14 080 ELU/mL), with a GMR of 0·51 (one-sided 97·5% CI 0·43 
to ∞). Four serious adverse events occurred across all groups, none of which were considered to be related to 
immunisation. 

INTERPRETATION: Despite the BNT/ChAd regimen not meeting non-inferiority criteria, the SARS-CoV-2 anti-spike IgG 
concentrations of both heterologous schedules were higher than that of a licensed vaccine schedule (ChAd/ChAd) 
with proven efficacy against COVID-19 disease and hospitalisation. Along with the higher immunogenicity of 
ChAd/BNT compared with ChAD/ChAd, these data support flexibility in the use of heterologous prime-boost 
vaccination using ChAd and BNT COVID-19 vaccines.FUNDINGUK Vaccine Task Force and National Institute for Health 
Research. 
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Abstract: SARS-CoV-2 is notable both for its rapid spread, and for the heterogeneity of its patterns of transmission, 
with multiple published incidences of superspreading behaviour. Here, we applied a novel network reconstruction 
algorithm to infer patterns of viral transmission occurring between patients and health care workers (HCWs) in the 
largest clusters of COVID-19 infection identified during the first wave of the epidemic at Cambridge University 
Hospitals NHS Foundation Trust, UK. Based upon dates of individuals reporting symptoms, recorded individual 
locations, and viral genome sequence data, we show an uneven pattern of transmission between individuals, with 
patients being much more likely to be infected by other patients than by HCWs. Further, the data were consistent 
with a pattern of superspreading, whereby 21% of individuals caused 80% of transmission events. Our study provides 
a detailed retrospective analysis of nosocomial SARS-CoV-2 transmission, and sheds light on the need for intensive 
and pervasive infection control procedures. 
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Abstract: The survival of newer variants of SARS-CoV-2 on a representative surface has been compared to the 
established UK circulating isolate to determine whether enhanced environmental stability could play a part in their 
increased transmissibility. Stainless steel coupons were inoculated with liquid cultures of the three variants, with 
coupons recovered over seven days and processed for recoverable viable virus using plaque assay. After drying, 
there was no significant difference in inactivation rates between variants, indicating that there is no increased 
environmental persistence from the new variants. 
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Abstract: In early 2020, the COVID-19 pandemic swept through the UK and had a major impact on healthcare 
services. The Birmingham hand centre, one of the largest hand trauma units in the country, underwent a dramatic 
service reconfiguration to enable robust and safe provision of care that would withstand the peak of the pandemic. 
Streamlining our service significantly reduced patient footfall and hospital admission while preventing intra-hospital 
viral transmission. Many of the changes implemented have been kept as permanent adjustments to our practice as 
this new model of care yields higher patient satisfaction and efficacy to withstand the pressures of further peaks in 
the pandemic. 
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Aim: During the COVID-19 pandemic, there has been worldwide cancellation of elective surgeries to protect patients 
from nosocomial viral transmission and peri-operative complications. With the unfolding situation, there is a definite 
need for an exit strategy to reinstate elective services. Therefore, more literature evidence supporting exit plans for 
elective surgical services is imperative to adopt a safe working principle. This study aims to provide evidence for safe 
elective surgical practice during the pandemic.  

Methodology: This single centre, prospective, observational study included adult patients who were admitted and 
underwent elective surgical procedures in the trust's COVID-free environment at the Birmingham Treatment Centre 
between May 19 and July 14, 2020. Data were collected on demographic parameters, peri-operative variables, 
surgical specialities, COVID-19 reverse transcription polymerase chain reaction (RT-PCR) testing results, post-
operative complications and mortality. The study also highlighted the protocols it followed for the elective services 
during the pandemic.  

Results: A total of 303 patients were included with mean age of 49.9 years (SD 16.5) comprising of 59% (178) female 
and 41% (125) male. They were classified according to the American Society of Anaesthesiologist Grade, different 
surgical specialities and types of anaesthesia used. Ninety-six percent (96%) of patients were discharged on the same 
day. Hundred percent (100%) compliance with pre-operative COVID-19 RT-PCR testing was maintained. There was 
no 30-day mortality or major respiratory complications.  

Conclusion: Careful patient selection, simultaneous involvement of the pre-assessment and anaesthetic team, strict 
adherence to peri-operative protocols and delivering vigilant post-operative care for COVID-19 infection can help 
provide safe elective surgical services if the community transmission is under reasonable control. However, it is 
particularly important to maintain COVID-free safe environment for such procedures. 
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Abstract: 

BACKGROUND AND OBJECTIVES: Patients receiving in-center hemodialysis treatment face unique challenges during 
the coronavirus disease 2019 (COVID-19) pandemic, specifically the need to attend for treatment that prevents self-
isolation. Dialysis unit attributes and isolation strategies that might reduce dialysis center COVID-19 infection rates 
have not been previously examined. 

DESIGN, SETTING, PARTICIPANTS, & MEASUREMENTS: We explored the role of variables, including community 
disease burden, dialysis unit attributes (size and layout), and infection control strategies, on rates of COVID-19 
among patients receiving in-center hemodialysis in London, United Kingdom, between March 2, 2020 and May 31, 
2020. The two outcomes were defined as (1) a positive test for infection or admission with suspected COVID-19 and 
(2) admission to the hospital with suspected infection. Associations were examined using a discrete time multilevel 
time-to-event analysis. 

RESULTS: Data on 5755 patients dialyzing in 51 units were analyzed; 990 (17%) tested positive and 465 (8%) were 
admitted with suspected COVID-19 between March 2 and May 31, 2020. Outcomes were associated with age, 
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diabetes, local community COVID-19 rates, and dialysis unit size. A greater number of available side rooms and the 
introduction of mask policies for asymptomatic patients were inversely associated with outcomes. No association 
was seen with sex, ethnicity, or deprivation indices, nor with any of the different isolation strategies. 

CONCLUSIONS: Rates of COVID-19 in the in-center hemodialysis population relate to individual factors, underlying 
community transmission, unit size, and layout. 
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Abstract: 

Objectives: The primary objective is to evaluate the efficacy of camostat to prevent respiratory deterioration in 
patients with Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection. Secondary objectives 
include assessment of the ability of camostat to reduce the requirement for Coronavirus disease 2019 (COVID-19) 
related hospital admission and to reduce the requirement for supplementary oxygen and ventilation as treatment 
for SARS-CoV-2 infection, to evaluate overall mortality related to COVID-19 and to evaluate the efficacy of camostat 
by effect on clinical improvement. Research objectives include to assess change in COVID-19 symptom severity, to 
evaluate the ability of camostat to reduce viral load throughout duration of illness as well as translational research 
on host and viral genomics, serum antibody production, COVID-19 diagnostics, and validation of laboratory testing 
methods and biomarkers. 

Trial Design: SPIKE-1 is a randomised, multicentre, prospective, open label, community-based clinical trial. Eligible 
patients will be randomised 1:1 to the camostat treatment arm and control arm (best supportive care). The trial is 
designed to include a pilot phase recruiting up to 50 patients in each arm. An initial review at the end of the pilot 
phase will allow assessment of available data and inform the requirement for any protocol adaptations to include 
refinement of eligibility criteria to enrich the patient population and sample size calculations. Up to 289 additional 
patients will be randomised in the continuation phase of the trial. A formal interim analysis will be performed once 
50% of the maximum sample size has been recruited  

PARTICIPANTS: The trial will recruit adults (≥ 18 years) who score moderate to very high risk according to COVID-age 
risk calculation, with typical symptoms of COVID-19 infection as per Public Health England guidance or equivalent 
organisations in the UK, Health Protection Scotland, Public Health Wales, Public Health Agency (Northern Ireland) 
and with evidence of current COVID-19 infection from a validated assay. The trial is being conducted in the UK and 
patients are recruited through primary care and hospital settings. 

Intervention and Comparator: Eligible patients with be randomised to receive either camostat tablets, 200 mg four 
times daily (qds) for 14 days (treatment arm) or best supportive care (control arm). 

Main Outcomes: Primary outcome measure: the rate of hospital admissions requiring supplemental oxygen. 
Secondary outcome measures include: the rate of COVID-19 related hospital admission in patients with SARS-CoV-2 
infection; the number of supplementary oxygen-free days and ventilator-free days measured at 28 days from 
randomisation; the rate of mortality related to COVID-19 one year from randomisation; the time to worst point on 
the nine-point category ordinal scale (recommended by the World Health Organization: Coronavirus disease (COVID-
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2019)) or deterioration of two points or more, within 28 days from randomisation. Research outcomes include the 
assessment of change in COVID-19 symptom severity on days 1-14 as measured by (1) time to apyrexia (maintained 
for 48 hrs) by daily self-assessment of temperature, time to improvement (by two points) in peripheral oxygenation 
saturation defined by daily self-assessment of fingertip peripheral oxygenation saturation levels, (3) assessment of 
COVID-19 symptoms using the Flu-iiQ questionnaire (determined by app recording and/or daily video call (or phone) 
consultation and (4) assessment of functional score (where possible) at screening, day 7 and 14. The ability of 
camostat to reduce viral load throughout duration of illness will be assessed by (1) change in respiratory 
(oropharyngeal/nasopharyngeal swab RT-PCR) log10 viral load from baseline to Days 7 and 14, (2) change in 
respiratory (saliva RT-PCR) log10 viral load from baseline to Days 1-14 and (3) change in upper respiratory viral 
shedding at Day 1 -14 measured as time to clearance of nasal SARS-CoV-2, defined as 2 consecutive negative swabs 
by qPCR. Additional translational research outcomes include assessment of host and viral genomics, serum antibody 
production and COVID-19 diagnostics at baseline and on Days 7 and 14. 

Randomisation: Eligible patients will be randomised using an interactive web response system (IWRS) in a 1:1 ratio to 
one of two arms: (1) treatment arm or (2) control arm. 

Blinding (masking): The trial is open-label. 

Numbers To Be Randomised (sample Size): The trial is designed to include a pilot and a continuation phase. Up to 
100 patients (randomised 1:1 treatment and control arm) will be recruited in the pilot phase and a maximum of 289 
patients (randomised 1:1 treatment and control) will be recruited as part of the continuation phase. The total 
number of patients recruited will not exceed 389. 

Trial Status: Protocol version number v3 25 September 2020. Trial opened to recruitment on 04 August 2020. The 
authors anticipate recruitment to be completed by October 2021. 

Trial Registration: EudraCT 2020-002110-41; 18 June 2020 ClinicalTrials.gov NCT04455815 ; 02 July 2020  

FULL PROTOCOL: The full protocol is attached as an additional file, accessible from the Trials website (Additional file 
1). Unpublished PK data provided under confidentiality agreement to the trial Sponsor has been removed from the 
background section of the protocol to allow for publication of the trial protocol. In the interest in expediting 
dissemination of this material, the familiar formatting has been eliminated; this Letter serves as a summary of the 
key elements of the full protocol. 
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Abstract: Nosocomial transmission of SARS-CoV-2 is a key concern, and evaluating the effect of testing and infection 
prevention and control strategies is essential for guiding policy in this area. Using a within-hospital SEIR transition 
model of SARS-CoV-2 in a typical English hospital, we estimate that between 9 March 2020 and 17 July 2020 
approximately 20% of infections in inpatients, and 73% of infections in healthcare workers (HCWs) were due to 
nosocomial transmission. Model results suggest that placing suspected COVID-19 patients in single rooms or bays 
has the potential to reduce hospital-acquired infections in patients by up to 35%. Periodic testing of HCWs has a 
smaller effect on the number of hospital-acquired COVID-19 cases in patients, but reduces infection in HCWs by as 
much as 37% and results in only a small proportion of staff absences (approx. 0.3% per day). This is considerably less 
than the 20-25% of staff that have been reported to be absent from work owing to suspected COVID-19 and self-
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isolation. Model-based evaluations of interventions, informed by data collected so far, can help to inform policy as 
the pandemic progresses and help prevent transmission in the vulnerable hospital population. This article is part of 
the theme issue 'Modelling that shaped the early COVID-19 pandemic response in the UK'. 
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Abstract: By mid-May 2020, cases of COVID-19 in the UK had been declining for over a month; a multi-phase 
emergence from lockdown was planned, including a scheduled partial reopening of schools on 1 June 2020. Although 
evidence suggests that children generally display mild symptoms, the size of the school-age population means the 
total impact of reopening schools is unclear. Here, we present work from mid-May 2020 that focused on the 
imminent opening of schools and consider what these results imply for future policy. We compared eight strategies 
for reopening primary and secondary schools in England. Modifying a transmission model fitted to UK SARS-CoV-2 
data, we assessed how reopening schools affects contact patterns, anticipated secondary infections and the relative 
change in the reproduction number, R. We determined the associated public health impact and its sensitivity to 
changes in social distancing within the wider community. We predicted that reopening schools with half-sized 
classes or focused on younger children was unlikely to push R above one. Older children generally have more social 
contacts, so reopening secondary schools results in more cases than reopening primary schools, while reopening 
both could have pushed R above one in some regions. Reductions in community social distancing were found to 
outweigh and exacerbate any impacts of reopening. In particular, opening schools when the reproduction number R 
is already above one generates the largest increase in cases. Our work indicates that while any school reopening will 
result in increased mixing and infection amongst children and the wider population, reopening schools alone in June 
2020 was unlikely to push R above one. Ultimately, reopening decisions are a difficult trade-off between 
epidemiological consequences and the emotional, educational and developmental needs of children. Into the future, 
there are difficult questions about what controls can be instigated such that schools can remain open if cases 
increase. This article is part of the theme issue 'Modelling that shaped the early COVID-19 pandemic response in the 
UK'. 
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Available  at Science translational medicine -  from Unpaywall  

Abstract: We fitted a model of SARS-CoV-2 transmission in care homes and the community to regional surveillance 
data for England. Compared with other approaches, our model provides a synthesis of multiple surveillance data 
streams into a single coherent modeling framework, allowing transmission and severity to be disentangled from 
features of the surveillance system. Of the control measures implemented, only national lockdown brought the 
reproduction number (Rt eff) below 1 consistently; if introduced 1 week earlier, it could have reduced deaths in the 
first wave from an estimated 48,600 to 25,600 [95% credible interval (CrI): 15,900 to 38,400]. The infection fatality 
ratio decreased from 1.00% (95% CrI: 0.85 to 1.21%) to 0.79% (95% CrI: 0.63 to 0.99%), suggesting improved clinical 
care. The infection fatality ratio was higher in the elderly residing in care homes (23.3%, 95% CrI: 14.7 to 35.2%) than 
those residing in the community (7.9%, 95% CrI: 5.9 to 10.3%). On 2 December 2020, England was still far from herd 
immunity, with regional cumulative infection incidence between 7.6% (95% CrI: 5.4 to 10.2%) and 22.3% (95% CrI: 
19.4 to 25.4%) of the population. Therefore, any vaccination campaign will need to achieve high coverage and a high 
degree of protection in vaccinated individuals to allow nonpharmaceutical interventions to be lifted without a 
resurgence of transmission. 
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Abstract: 

BACKGROUND: Intra-hospital transmission of coronavirus disease 2019 (COVID-19) is a major concern. Psychiatric in-
patient units pose unique challenges for the prevention of transmission. 'COVID-triage' wards with strict infection 
control procedures have been implemented to prevent the spread of infection, but little is known about the extent 
to which psychiatric in-patients adhere to these procedures. 

AIMS: To examine patient adherence with infection control measures on a novel 'COVID-triage' psychiatric in-patient 
ward in London, England. 

METHOD: This was an observational study of adherence with infection control measures. The proportion of patients 
who were adherent with infection control measures was calculated. The association of adherence with demographic 
and clinical factors was examined. 

RESULTS: The majority of patients (n = 138/176, 78.4%) were not adherent with infection control measures. 
However, adherence did improve when patients who were non-adherent were given direct instructions by staff 
during clinical contact. Patients with diagnoses of psychotic disorders, personality disorders and substance use 
disorders were less likely to be adherent than those without these diagnoses. 

CONCLUSIONS: Psychiatric in-patients show poor adherence with infection control measures. Proactive engagement 
by staff is key to improving patients' adherence. Urgent efforts are needed to identify and implement other effective 
methods of improving adherence in acute settings. 
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Abstract: 

OBJECTIVE: To develop evidence of work-related and personal predictors of COVID-19 transmission. 

SETTING AND RESPONDENTS: Data are drawn from a population survey of individuals in the USA and UK conducted 
in June 2020. 

BACKGROUND METHODS: Regression models are estimated for 1467 individuals in which reported evidence of 
infection depends on work-related factors as well as a variety of personal controls. 

RESULTS: The following themes emerge from the analysis. First, a range of work-related factors are significant 
sources of variation in COVID-19 infection as indicated by self-reports of medical diagnosis or symptoms. This 
includes evidence about workplace types, consultation about safety and union membership. The partial effect of 
transport-related employment in regression models makes the chance of infection over three times more likely 
while in univariate analyses, transport-related work increases the risk of infection by over 40 times in the USA. 
Second, there is evidence that some home-related factors are significant predictors of infection, most notably the 
sharing of accommodation or a kitchen. Third, there is some evidence that behavioural factors and personal traits 
(including risk preference, extraversion and height) are also important. 

CONCLUSIONS: The paper concludes that predictors of transmission relate to work, transport, home and personal 
factors. Transport-related work settings are by far the greatest source of risk and so should be a focus of prevention 
policies. In addition, surveys of the sort developed in this paper are an important source of information on 
transmission pathways within the community. 
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BACKGROUND: To date, no immunological data on COVID-19 heterologous vaccination schedules in humans have 
been reported. We assessed the immunogenicity and reactogenicity of BNT162b2 (Comirnaty, BioNTech, Mainz, 
Germany) administered as second dose in participants primed with ChAdOx1-S (Vaxzevria, AstraZeneca, Oxford, UK). 

METHODS: We did a phase 2, open-label, randomised, controlled trial on adults aged 18-60 years, vaccinated with a 
single dose of ChAdOx1-S 8-12 weeks before screening, and no history of SARS-CoV-2 infection. Participants were 
randomly assigned (2:1) to receive either BNT162b2 (0·3 mL) via a single intramuscular injection (intervention group) 
or continue observation (control group). The primary outcome was 14-day immunogenicity, measured by 
immunoassays for SARS-CoV-2 trimeric spike protein and receptor binding domain (RBD). Antibody functionality was 
assessed using a pseudovirus neutralisation assay, and cellular immune response using an interferon-γ 
immunoassay. The safety outcome was 7-day reactogenicity, measured as solicited local and systemic adverse 
events. The primary analysis included all participants who received at least one dose of BNT162b2 and who had at 
least one efficacy evaluation after baseline. The safety analysis included all participants who received BNT162b2. 
This study is registered with EudraCT (2021-001978-37) and ClinicalTrials.gov (NCT04860739), and is ongoing. 

FINDINGS: Between April 24 and 30, 2021, 676 individuals were enrolled and randomly assigned to either the 
intervention group (n=450) or control group (n=226) at five university hospitals in Spain (mean age 44 years [SD 9]; 
382 [57%] women and 294 [43%] men). 663 (98%) participants (n=441 intervention, n=222 control) completed the 
study up to day 14. In the intervention group, geometric mean titres of RBD antibodies increased from 71·46 
BAU/mL (95% CI 59·84-85·33) at baseline to 7756·68 BAU/mL (7371·53-8161·96) at day 14 (p<0·0001). IgG against 
trimeric spike protein increased from 98·40 BAU/mL (95% CI 85·69-112·99) to 3684·87 BAU/mL (3429·87-3958·83). 
The interventional: control ratio was 77·69 (95% CI 59·57-101·32) for RBD protein and 36·41 (29·31-45·23) for 
trimeric spike protein IgG. Reactions were mild (n=1210 [68%]) or moderate (n=530 [30%]), with injection site pain 
(n=395 [88%]), induration (n=159 [35%]), headache (n=199 [44%]), and myalgia (n=194 [43%]) the most commonly 
reported adverse events. No serious adverse events were reported. 

INTERPRETATION: BNT162b2 given as a second dose in individuals prime vaccinated with ChAdOx1-S induced a 
robust immune response, with an acceptable and manageable reactogenicity profile. 

FUNDING: Instituto de Salud Carlos III. 

TRANSLATIONS: For the French and Spanish translations of the abstract see Supplementary Materials section. 
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Abstract: The ability of the new coronavirus SARS-CoV-2 to spread and contaminate is one of the determinants of 
the COVID-19 pandemic status. SARS-CoV-2 has been detected in saliva consistently, with similar sensitivity to that 
observed in nasopharyngeal swabs. We conducted ultrasound-guided postmortem biopsies in COVID-19 fatal cases. 
Samples of salivary glands (SGs; parotid, submandibular, and minor) were obtained. We analyzed samples using RT-
qPCR, immunohistochemistry, electron microscopy, and histopathological analysis to identify SARS-CoV-2 and 
elucidate qualitative and quantitative viral profiles in salivary glands. The study included 13 female and 11 male 
patients, with a mean age of 53.12 years (range 8-83 years). RT-qPCR for SARS-CoV-2 was positive in 30 SG samples 
from 18 patients (60% of total SG samples and 75% of all cases). Ultrastructural analyses showed spherical 70-
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100 nm viral particles, consistent in size and shape with the Coronaviridae family, in the ductal lining cell cytoplasm, 
acinar cells, and ductal lumen of SGs. There was also degeneration of organelles in infected cells and the presence of 
a cluster of nucleocapsids, which suggests viral replication in SG cells. Qualitative histopathological analysis showed 
morphologic alterations in the duct lining epithelium characterized by cytoplasmic and nuclear vacuolization, as well 
as nuclear pleomorphism. Acinar cells showed degenerative changes of the zymogen granules and enlarged nuclei. 
Ductal epithelium and serous acinar cells showed intense expression of ACE2 and TMPRSS receptors. An anti-SARS-
CoV-2 antibody was positive in 8 (53%) of the 15 tested cases in duct lining epithelial cells and acinar cells of major 
SGs. Only two minor salivary glands were positive for SARS-CoV-2 by immunohistochemistry. Salivary glands are a 
reservoir for SARS-CoV-2 and provide a pathophysiological background for studies that indicate the use of saliva as a 
diagnostic method for COVID-19 and highlight this biological fluid's role in spreading the disease. © 2021 The 
Pathological Society of Great Britain and Ireland. Published by John Wiley & Sons, Ltd. 
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Abstract: The COVID-19 pandemic has been a disruptive event for cancer patients, especially those with 
haematological malignancies (HM). They may experience a more severe clinical course due to impaired immune 
responses. This multi-center retrospective UK audit identified cancer patients who had SARS-CoV-2 infection 
between 1 March and 10 June 2020 and collected data pertaining to cancer history, COVID-19 presentation and 
outcomes. In total, 179 patients were identified with a median age of 72 (IQR 61, 81) and follow-up of 44 days (IQR 
42, 45). Forty-one percent were female and the overall mortality was 37%. Twenty-nine percent had HM and of 
these, those treated with chemotherapy in the preceding 28 days to COVID-19 diagnosis had worse outcome 
compared with solid malignancy (SM): 62% versus 19% died [HR 8.33 (95% CI, 2.56-25), p < 0.001]. Definite or 
probable nosocomial SARS-CoV-2 transmission accounted for 16% of cases and was associated with increased risk of 
death (HR 2.47, 95% CI 1.43-4.29, p = 0.001). Patients with haematological malignancies and those who acquire 
nosocomial transmission are at increased risk of death. Therefore, there is an urgent need to reassess shielding 
advice, reinforce stringent infection control, and ensure regular patient and staff testing to prevent nosocomial 
transmission. 
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Abstract: 

BACKGROUND: There is limited evidence on perioperative outcomes of surgical patients during the COVID-19 
pandemic to inform continued operating into the winter period. 

METHODS: We retrospectively analysed the rate of 30-day COVID-19 transmission and mortality of all surgical 
patients in the three hospitals in our trust in the East of England during the first lockdown in March 2020. All patients 
who underwent a swab were swabbed on or 24 hours prior to admission. 

RESULTS: There were 4,254 patients and an overall 30-day mortality of 0.99%. The excess surgical mortality in our 
region was 0.29%. There were 39 patients who were COVID-19 positive within 30 days of admission, 12 of whom 
died. All 12 were emergency admissions with a length of stay longer than 24 hours. There were three deaths among 
those who underwent day case surgery, one of whom was COVID-19 negative, and the other two were not swabbed 
but not suspected to have COVID-19. There were two COVID-19 positive elective cases and none in day case elective 
or emergency surgery. There were no COVID-19 positive deaths in elective or day case surgery. 

CONCLUSIONS: There was a low rate of COVID-19 transmission and mortality in elective and day case operations. 
Our data have allowed us to guide patients in the consent process and provided the evidence base to restart elective 
and day case operating with precautions and regular review. A number of regions will be similarly affected and 
should perform a review of their data for the winter period and beyond. 
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Abstract: 

Background: Rapid identification and investigation of healthcare-associated infections (HCAIs) is important for 
suppression of SARS-CoV-2, but the infection source for hospital onset COVID-19 infections (HOCIs) cannot always be 
readily identified based only on epidemiological data. Viral sequencing data provides additional information 
regarding potential transmission clusters, but the low mutation rate of SARS-CoV-2 can make interpretation using 
standard phylogenetic methods difficult. 

Methods: We developed a novel statistical method and sequence reporting tool (SRT) that combines epidemiological 
and sequence data in order to provide a rapid assessment of the probability of HCAI among HOCI cases (defined as 
first positive test >48 hr following admission) and to identify infections that could plausibly constitute outbreak 
events. The method is designed for prospective use, but was validated using retrospective datasets from hospitals in 
Glasgow and Sheffield collected February-May 2020. 

Results: We analysed data from 326 HOCIs. Among HOCIs with time from admission ≥8 days, the SRT algorithm 
identified close sequence matches from the same ward for 160/244 (65.6%) and in the remainder 68/84 (81.0%) had 
at least one similar sequence elsewhere in the hospital, resulting in high estimated probabilities of within-ward and 
within-hospital transmission. For HOCIs with time from admission 3-7 days, the SRT probability of healthcare 
acquisition was >0.5 in 33/82 (40.2%). 
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Conclusions: The methodology developed can provide rapid feedback on HOCIs that could be useful for infection 
prevention and control teams, and warrants further prospective evaluation. The integration of epidemiological and 
sequence data is important given the low mutation rate of SARS-CoV-2 and its variable incubation period. 

Funding: COG-UK HOCI funded by COG-UK consortium, supported by funding from UK Research and Innovation, 
National Institute of Health Research and Wellcome Sanger Institute. 
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Abstract: The COVID-19 pandemic has generated many concerns about cross-contamination risks, particularly in 
hospital settings and Intensive Care Units (ICU). Virus-laden aerosols produced by infected patients can propagate 
throughout ventilated rooms and put medical personnel entering them at risk. Experimental results found with a 
schlieren optical method have shown that the air flows generated by a cough and normal breathing were modified 
by the oxygenation technique used, especially when using High Flow Nasal Canulae, increasing the shedding of 
potentially infectious airborne particles. This study also uses a 3D Computational Fluid Dynamics model based on a 
Lattice Boltzmann Method to simulate the air flows as well as the movement of numerous airborne particles 
produced by a patient's cough within an ICU room under negative pressure. The effects of different mitigation 
scenarii on the amount of aerosols potentially containing SARS-CoV-2 that are extracted through the ventilation 
system are investigated. Numerical results indicate that adequate bed orientation and additional air treatment unit 
positioning can increase by 40% the number of particles extracted and decrease by 25% the amount of particles 
deposited on surfaces 45s after shedding. This approach could help lay the grounds for a more comprehensive way 
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to tackle contamination risks in hospitals, as the model can be seen as a proof of concept and be adapted to any 
room configuration. 
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