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Letter to the Editor 

Implementation study of SARS-CoV-2 antigen lateral flow 

tests in men’s professional (Premiership) rugby union 

sports squads in England during the COVID-19 pandemic 
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ear Editor, 

Since the 16th March 2021, following the initial suspension all 

ugby Union and Premiership Rugby in response to the COVID-19 

andemic, UK elite sports have been led by guidance issued by the 

epartment for Digital, Culture, Media and Sport, for a phased re- 

urn to competition 

1 , 2 . The minimum operating standards set out 

y English men’s Professional Rugby stipulated that each team or 

raining group must ensure all relevant persons have a COVID-19 

T-qPCR test weekly and as close to a game as operationally pos- 

ible ( < 72 h) 2 , 3 . With reports of turnaround times of up to 72 h 

4 

mpeding the correct triage and isolation measures, it also became 

pparent, that the frequency of testing did not allow for the op- 

imum risk management of both the training environment and 

he match environment. There was an urgent need to review the 

esting programme in Professional Rugby to agree the most cost- 

ffective and accurate testing modality. We read with interest the 

eal-world evaluation of antigen-based rapid diagnostic tests (Ag- 

DTs) for COVID-19 and the high uptake for mass testing amongst 

ealthcare workers 5 . To provide oversight, advice, and guidance on 

he scope of testing for SARS-CoV-2 by Ag-RDT, Premiership Rugby 

nd Rugby Football Union approved this rapid collaborative service 

valuation. 

In this study we evaluated the NowCheck COVID-19 Ag Test, 

ionote Inc and the Mologic COVID-19 Ag Test, Mologic Ltd, re- 

erred to as Bionote and Mologic, respectively. Over a 6-week study 

eriod three men’s professional Premiership Rugby Union sports 

quads in England, performed side by side SARS-CoV-2 testing by 

T-qPCR and Ag-RDT. Data from matched RT-qPCR-to-Ag-RDT col- 

ected swabs was available for 2097 samples. 

With written consent, 265 player and support staff of three 

en’s professional (premiership) rugby union sports squads were 

ecruited through the “Evaluation of antigen RDT and PCR for diag- 

ostic screening of SARS-CoV-2 Incidence in Sports Squads” study 

pproved by the Liverpool School of Tropical Medicine Research 

thics Committee (Study reference: 20–099). Twice weekly com- 

ined throat and nose swab samples were collected by healthcare 

rofessionals and sent for SARS-CoV-2 RT-qPCR testing by Ran- 

ox Laboratories, Ireland. Twice weekly antigen testing with Ag- 

DT was performed using the Bionote, during the first four-weeks 

f the study, on nasopharyngeal swabs. Followed by the Mologic, 

or the final two-weeks, using combined throat and nasal swabs. 

wabs for the Ag-RDTs were collected and performed immediately 

ither by the HCP or self-sampled by participants according to 

anufacturer’s instruction. Results were captured after 15 min by 

hief Medical Officers for each club. Sampling for RT-qPCR tests 
ttps://doi.org/10.1016/j.jinf.2021.12.037 
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nd Ag-RDT occurred on the same day; Mondays and 24–48 h be- 

ore fixtures each week. On testing days where self-sampling was 

equired, this was performed under the instruction of observing 

edical staff. Participants with positive SARS-CoV-2 Ag-RDT results 

ere immediately excluded from squad activities and instructed to 

solate by the Team Doctor at each club in line with PHE guidance 

nd the outcome of the PCR result used as confirmatory diagnostic 

esting. 

Eight positive cases were detected by SARS-CoV-2 RT-qPCR dur- 

ng the first 14 days of the Bionote evaluation, with three of the 

ine samples provided detected by Ag-RDT ( Table 1 ). The six un- 

etected samples had RT-qPCR cycle threshold (Ct) values in the 

ange of 19.81–34.23. One HCP swab ( n = 2), collected for Case 5, 

as negative for Bionote Ag-RDT in the first round (R1) of test- 

ng. This case was detected three days later by Ag-RDT with a self- 

wab in the second round (R2) of testing that week (Ct value of 

9 for target 1). Five self-sampled swabs ( n = 7) were undetected 

y Ag-RDT, with Ct values ranging from 19.81 to 34.23. No pos- 

tive cases were detected by RT-qPCR or Ag-RDT during the Mo- 

ogic evaluation as prevalence dropped due to national lockdown 

easures. The overall sensitivity of the Bionote Ag-RDT was found 

o be 33.33% [95% CI 7.49–70.07%] ( Table 2 ). For HCP-sampled 

nd self-sampled swabs, the sensitivity was 50.00% [95% CI 1.26–

8.74%] and 28.57% [95% CI 3.67–70.96%], respectively ( Table 2 ). 

he specificity for both the Bionote and Mologic Ag-RDTs was 100% 

 Table 2 ). 

Responses from an “End of evaluation” questionnaire were re- 

eived from a total of 52 participants. All participants responded 

hat they would be happy to continue Ag-RDT testing, with 94% 

greeing that they would be confident to run the test at home be- 

ore attending training. Many participants agreed or were impar- 

ial to the comfort, ease of use and interpretation of the Bionote 

nd Mologic Ag-RDTs. Whilst many medical staff administering the 

g-RDT testing program found the Ag-RDT swab easier or about 

he same as the RT-qPCR swab to administer, with 7.3% finding it 

arder to administer. The Ag-RDT was also found to be less time 

onsuming for 73.5% of administrators compared to the RT-qPCR 

esting program. 

Whilst overall events were too low to comment on the accuracy 

f Ag-RDTs, the sensitivity was much lower with a wider CI than 

xpected. Additional clinical evaluation studies of symptomatic 

articipants had a sensitivity and specificity for the Bionote Ag- 

DT ranging from 84.5% to 89.2% and 94.4%, to 97.3%, respec- 

ively 6 , 7 . Despite lower sensitivity to SARS-CoV-2 RT-qPCR, clin- 

cal evaluations have demonstrated that most individuals with a 

igh-viral load (Ct values ≤25.0 or > 10 6 genomic virus copies/ml) 

ave been accurately detected by Ag-RDTs 8–10 . Results support this 

rend with five of the six SARS-CoV-2 confirmed cases undetected 

y Ag-RDT having Ct values > 25.0. In this study, HCP collected Ag- 

DT swabs ( n = 2) detected one case, Case 8 (Ct values of 25.02
eserved. 
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Table 1 

SARS-CoV-2 RT-qPCR confirmed cases detected in three men’s professional (premiership) rugby union sports squads during the Bionote 

Ag-RDT evaluation. 

Squad Case a Date Sampled(Testing round) b RT-qPCR Target 1 (Ct) RT-qPCR Target 2(Ct) Ag-RDT(Sampler) 

Club 1 1 11/01/2021 (R1) 13.92 15.64 Positive (self-swab) 

2 11/01/2021 (R1) 19.81 21.18 Negative (self-swab) 

3 11/01/2021 (R1) 32.94 34.23ss Negative (self-swab) 

4 18/01/2021 (R1) 25.83 26.54 Negative (self-swab) 

Club 2 5 d 11/01/2021 (R1) 32 33 Negative (professional) 

21/01/2021 (R2) 29.33 – Positive (self-swab) 

6 21/01/2021 (R2) 29.11 31.49 Negative (self-swab) 

Club 3 c 7 e 11/01/2021 (R1) 32.07 27.73 Negative (self-swab) 

8 11/01/2021 (R1) 25.02 25.81 Positive (professional) 

a All cases were detected during the Bionote evaluation period. 
b R1: Round 1 of testing week, R2: Round 2 of testing week. 
c Self-sampling for all participants during first 2-weeks of evaluation. 
d Previous PCR result, excluded from PCR for 90 days, second Ag-RDT sampling (R2) upon return after 10 days of isolation. 
e Only self-swab sampling of this squad. 

Table 2 

Sensitivity and specificity of the Bionote and Mologic Ag-RDTs in total samples and sampler sub-groups three men’s professional (premier- 

ship) rugby union sports squads. 

Bionote Mologic 

Sample Group RT-qPCR positive (n) Sensitivity 

(%) 95% CI Specificity 

(%) RT-qPCR positive (n) Sensitivity 

(%) 95% CI Specificity 

(%) 

All Samples 9 33.33 7.49 −70.07 100 0 N/A 100 

HCP-swab 2 50.00 1.26–98.74 100 – N/A 100 

Self-swab 7 28.57 3.67 – 70.96 100 –

CI, confidence interval; Ct, cycle threshold of RT-qPCR. 
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nd 25.81 for target 1 and target 2, respectively) within this cut- 

ff (Ct < 25) and missed one case, Case 5 (R1 Ct values of 32 and

3 for target 1 and target 2, respectively) outside of this described 

ut-off. Whilst five self-sampled swabs ( n = 6) were undetected by 

ionote Ag-RDT, all but one case had Ct values > 25.0. The excep- 

ion being Cases 2 (Ct values of 19.81 and 21.18 for target 1 and

arget 2, respectively). 

Despite the high acceptability of Ag-RDTs in this the study the 

erformance needs ongoing real-world evaluation to support rapid 

ransition to self-swabbing. A portfolio of new testing regimes for 

lite English Professional and European competitions has since 

een introduced after this evaluation, based on prevalence and 

ross-border travel requirements, and following consultation with 

rganising bodies and Public Health England. This has included 

hree or twice weekly Ag-RDT testing, daily Ag-RDT testing and 

 combined Ag-RDT and RT-qPCR weekly testing programme. The 

ost of testing for SARS-COV-2 for professional squads is already 

hallenging, c. £60-£80 per test + transportation costs. While low 

ost RDTs become more widely available, their ability to mitigate 

he transmission of SARS-CoV-2 is not independent, further evalu- 

tion is required to identify the most cost-effective option. The op- 

imal testing strategies for professional (men’s) rugby squads may 

ot be feasible for all amateur sports. Clear best practice guidance 

nd standards concerning social distancing, hand washing, masks 

nd isolation remain paramount to curtail the spread of SARS-CoV- 

. The uptake in vaccination of adults across the UK offers much 

eeded optimism, however, with at the time of writing 41% of the 

K fully vaccinated with boosters and the increasing circulation of 

ariants of concern, testing remains an important pillar for the re- 

urn to sport as we once knew it. 
e2 
Although this service evaluation was able to determine the fea- 

ibility and acceptability of Ag-RDT in a professional contact team 

ports environment COVID-19 events were too few to measure the 

ccuracy of either Ag-RDT. Having the ability to test frequently, 

asily, and rapidly during a training and match week should reduce 

isk of transmission and outbreaks within and between squads. Ag- 

DT options will be able to reduce the high cost associated with 

urrent screening programmes and will likely make asymptomatic 

OVID-19 surveillance testing possible and sustainable for a num- 

er of sports. Continued larger implementation studies are needed 

o identify sensitive and specific Ag-RDTs and agree the optimal 

mplementation in specific elite sport settings. This study is an ex- 

mple of service evaluation towards the phased return to sports in 

he UK. 
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