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Summary

Background
In a hospital setting, there is a need for rapittcion of SARS-CoV-2 to guide isolation measuned a

targeted admission.

Aim

First, we evaluated the diagnostic performanceivef 8ARS-CoV-2 rapid nucleocapsid protein antigen

detection (RAD) assays (Biosynex, Biotical, Ori@#ne, Panbio, SD Biosensor). Secondly, we described
the performance and impact of the implementationttef SD Biosensor assay at our emergency

department.

M ethods

Sensitivity and specificity of the five RAD assaysre analyzed on 100 respiratory samples: 60 imal-t
reverse-transcriptase-polymerase chain reactioh-BRR) confirmed SARS-CoV-2 positive samples, 24
SARS-CoV-2 RNA negative samples and 16 samplesip®$dr other respiratory pathogens. We adapted
the manufacturer's protocol, to validate the amtigests on transport media used for rRT-PCR in our
routine practice.

The SD Biosensor RAD assay was implemented asringeenethod for rapid diagnosis and targeted

admission.

Findings

Sensitivity of the included RAD assays ranged fi@8r0% to 100% for samples with Ct <26, specificity
from 46.2% to 100%. During the implementation peyid195 RAD tests were performed. Due to the
rapid RAD result, 157 patients were transferre@ally to the COVID-19 cohort instead of the regular
ward (n=47) or the temporary COVID-19 ward (n=110).

Conclusion

The SD Biosensor, Biotical and Panbio SARS-CoV+#gan tests had an acceptable overall performance
and seem to be able to detect most of the contagiatients. In the context of high prevalence oRSA
CoV-2, RAD tests can be used as a rapid screenlgtb guide infection prevention measures and aid

targeted admission.



I ntroduction

Since the start of the coronavirus disease 2019V{D€19) pandemic in December 2019, the gold
standard for the diagnosis of COVID-19 is the di#tecof SARS-CoV-2 viral RNA in respiratory tract
samples by real-time reverse-transcriptase-polyseerehain reaction (rRT-PCR) [1,2]. Despite an
excellent sensitivity and specificity, rRT-PCR is@mplex analysis and has a long turnaround tinme (5
17 hours) [3]. Several new rapid antigen detec{lRAD) tests for the qualitative detection of SARS-
CoV-2 antigen on nasopharyngeal swab samples heee imtroduced. They are easy to perform and
results are available after 10-30 min. Specifigtgonsistently reported to be high. Sensitivitynpared

to rRT-PCR is highly variable (0-94%) and relatedhe viral load, with higher sensitivity reported
samples with higher viral load [4-7]. Overall, RAd3says are less sensitive than rRT-PCR. The World
Health Organization (WHO) recommends RAD tests éach a minimum performance o80%
sensitivity and>97% specificity compared to rRT-PCR [4].

In a hospital setting, taking the appropriate messto prevent transmission of SARS-CoV-2 is a key
priority to protect patients and healthcare workgt€W) [8]. Assuming that RAD assays have a high
specificity, patients with a positive RAD test daa diagnosed with COVID-19 and transferred diretly

a COVID-19 ward where appropriate infection prei@nprecautions are applied. Due to the highertlimi
of detection of RAD tests compared to rRT-PCR, Rad3ays cannot exclude COVID-19 disease but can
be used to aid infection prevention and controlcamtions, as they are expected to detect the most

contagious patients and HCW.

In our institution, the COVID-19 pandemic led teetintensification of standard infection prevention
precautions with strict application of hand andpiegory hygiene guidelines and social distancing.
Additionally, at any time, HCW use a surgical maphktients and visitors use comfort masks. Strict
isolation precautions are applied to patients witkpected or confirmed COVID-19 disease. For a loca

epidemiological view see Appendix Table I.

All patients admitted to our hospital are testeadSARS-CoV-2 using an in-house rRT-PCR [2]. Patent
with symptoms suspected for COVID-19 on admission admitted to the pre-cohort area (suspected
COVID-19 ward) in a single isolation room, while itiag for the rRT-PCR result. If their COVID-19 tes

is positive, they are transferred to the cohoradoenfirmed COVID-19) ward. If COVID-19 is exclutle

(based on rRT-PCR in combination with clinical metstion and radiology) they are transferred to a
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regular ward. Due to the broad clinical presentatid COVID-19 disease, many patients meet the
definition of a possible case at initial preseatatj9] and are admitted to the pre-cohort wardaylab
specialized care and investigations for their dehedical problem.

Patients who are not suspected for COVID-19 indecion admission are hospitalized at their specific
hospital ward, in a single or double room. Notwidingling the recommendation to wear a mask and to
keep the curtain closed between the beds awahmgRT-PCR result, this involves a risk of SARS-CoV

2 transmission in case of highly infectious pasefpre/asymptomatic or atypical). For the HCW,
COVID-19 should be excluded even in case of milthphints. Using the in-house rRT-PCR test, this
takes at least five hours.

Implementation of a RAD assay could help overcommes of the current issues, by allowing quick

identification of (highly) contagious patients/HCW.

The first aim of this study was to evaluate thelgital performance of five new commercially avéila

SARS-CoV-2 RAD assays, in comparison to rRT-PCRo8dly, we describe the performance and effect
of the implementation of a RAD assay as a firse Igcreening test for patients at our emergency
department who need to be hospitalized. We hypithehat the RAD test has potential as a fast
diagnostic tool for decision making concerning aiain measures and targeted admission for patients

admitted to the hospital in an emergency setting.



Material and methods

Sampleg/patients

Part one: validation

Sensitivity was analyzed prospectively from"2@ctober to T November 2020 at the OLV Hospital
Aalst, Belgium, on 60 SARS-CoV-2 positive nasophgseal swabs, confirmed by an in-house rRT-PCR
(N1 gene) [2] (stored at room temperature for aimam of 12 hours). Nasopharyngeal samples were
collected in various transport media routinely usedour lab (ESwab™ Amies, COPAN; Sigma
Transwab® liquid Amies, MWE; UTM®, COPAN; Sigma Yoult®, MWE; Viral stabilization tube,
VACUETTE®; Virus Sampling Tube, Lingen®).

The selection of SARS-CoV-2 positive samples wasetlaon their cycle threshold (Ct) value, regardless
of the time since exposure or symptom onset. Saipden confirmed COVID-19 patients were grouped
into four categories according to their Ct valug<ZD (n=16); 28Ct<26 (n=18); 28Ct<30 (n=18);
30<Ct<36 (n=8).

Specificity was evaluated using 40 samples, 24 pfemyngeal SARS-CoV-2 RNA negative swabs
(collected between October 27 and Novemb@r2@20) and a cross-reactivity panel consisting ®f 1
samples (nasopharyngeal swabs and aspirates)vpofiti one or multiple other respiratory pathogens
(obtained prior to the COVID-19 outbreak and stoedd-80°C). These samples contained human
metapneumovirus (n=3), human coronavirus HKU (n#8)man coronavirus OC43 (n=2), human
coronavirus NL63 (n=2), human coronavirus 229E {n#2fluenza virus A/B (n=6), bocavirus (n=1),
respiratory syncytial virus (n=4), rhinovirus (nF2&denovirus (n=3), enterovirus (n=1), herpes smpl

virus (n=1) and3reptococcus pneumoniae (N=7) (see Appendix Table II).

Part two: implementation

On the %' November 2020 the SD Biosensor RAD assay wasdnted at the emergency room as a
screening method for SARS-CoV-2 on nasopharyngeabs, for all patients with an indication for
hospital admission of whom there was no recenttipesSARS-CoV-2 rRT-PCR result available (<8
weeks). All RAD tests were followed by an in-houstT-PCR (from 07:00 to 22.00). Prevalence of
COVID-19 was calculated based on these rRT-PCRtseSgensitivity, specificity and positive prediati
value (PPV) of the RAD test were determined in carigon to the in-house method.

During the study period, variants of concern (VOBsyan to circulate in Belgium. From January,26
2021 on, variant analysis using targeted rRT-PCRs performed on all SARS-CoV-2 RNA positive



samples. In this way, we were able to identify 20¢/501Y.V1 (British), 20H/501Y.V2 (South African)
and 20J/501Y.V3 (Brazilian) variant. Since the ntiotss present in these variants don't target the
nucleocapsid protein, it is unlikely that the atiabl performance of the RAD test would be affectElis
initially was confirmed by retrospectively analygisome samples containing VOCs. We also determined

the sensitivity of the RAD test in VOC containirengles.

SARS-CoV-2 testing

Part 1: validation

After a detailed marketing research, considerindgopemance data, rapid and sustained availabilitg an
price, we selected five SARS-CoV-2 RAD tests foalaation: COVID-19 ag BSS (Biosynex), SARS-
CoV-2 Ag card (Biotical), Coronavirus AG Rapid testssette (Orient Gene), Panbio™ COVID-19 Ag
Rapid Test Device (Abbott) and SARS-CoV-2 Rapid igenh test (SD Biosensor), all based on the
detection of viral nucleocapsid protein SARS-Co\&tigen (Appendix Table Ill). The manufacturer’s
instructions recommend performing the tests digeoti the nasopharyngeal swabs included in the test
kits. We adapted the protocol, as we wanted talatdi the antigen tests on the transport media fased
rRT-PCR in routine practice, to avoid additionaingding (limiting discomfort, risk of complicatiorend
workload). To be able to compare all five RAD teststhe same sample, we adapted the sample and
buffer volumes. For all assays, we used a one enddation of sample-extraction buffer. Depending o
the test, results were manually read after 10-1futas. In the presence of a control line, any sigaes
interpreted as positive. Tests were read by twepeddent persons who were blinded for the rRT-PCR

results.

Part two: implementation

On the %' November 2020 the SARS-CoV-2 Rapid antigen teshfSD Biosensor was implemented in

our laboratory. The SD Biosensor RAD test was $etebased on the good sensitivity and specificity i

combination with the price and ease of use. The wes performed according to the manufacturer’s
instructions, with a sample volume of 350ul, bartshg from Amies transport medium instead of the
swabs included in the test kit. Every sample tebte®RAD was confirmed by our in-house rRT-PCR. In
case of discordant results, i.e. a RAD positiveAROR negative or RAD negative/rRT-PCR positive
result with Ct value <26, the RAD test cassette rea®spectively checked by a second reader. The RA
test and the rRT-PCR were repeated on the samelesathmo explanation was found from these

additional interventions, a new sample was reqddsteepeat both RAD and rRT-PCR.

Clinical data



To gain insight in the effect of implementationtioé RAD test, clinical data were obtained retrospely
from RAD positive patients from"™November 2020 to f4March 2021.

RAD positive patients were divided in two groupsdxh on their clinical presentation at the emergency
ward, in accordance with the case definition oe8sano, the national public health institute ofgieh

[9]: ‘COVID-19 suspected cases’ who would have baémitted to the precohort ward and ‘non-COVID-

19 suspected cases’, who would have been admittedetgular ward.

Ethical approval
This study was approved by the local Ethics ConamifDLV Hospital Aalst, study number 2020/123.

Statistical analysis

Sensitivity and specificity were calculated by measf Excel (version 16.0, Microsoft, Washington,
USA). Sensitivity was evaluated for all samplesyadl as for the four subgroups based on the Gtesl
Positive predictive value (PPV) was calculatechattbeginning and at the end of the study period,aan
projection was made to other prevalences.

The statistical analysis of the comparison betwibenCt values from RAD positive and RAD negative
samples was performed in MEDCALC® Statistical Seftav version 17.1 (MedCalc Software Ltd,
Ostend, Belgium). D’Agostino-Pearson test was @sedormality test. In case of a normal distributios
unpaired Student’s t-test was applied, otherwigseMiann-Whitney U test for independent samples. A p-
value <0.05 was considered statistically signiftcan



Results

Part one: validation

60 SARS-CoV-2 rRT-PCR positive and 40 SARS-CoV-ZHRCR negative samples were selected
(demographics, see Appendix Table IV). The first tsamples collected in the Virus Sampling Tube,
Lingen® gave invalid results (no control line) fiite SD Biosensor assay and were excluded for all
assays.

The specificity of the RAD assays ranged from 4612%00%. The overall sensitivity ranged from 67.2%
to 89.7%. More important, in the subgroup analysgsed on the Ct values, all five RAD assays showed
an excellent sensitivity for samples with Ct-valug0, with sensitivity dropping to <50% for samples
with Ct> 30. Detailed results are presented in Table I.

A statistically significant (P<0.001) difference svabserved in Ct values of the positive RAD test
compared to the negative RAD test (Figure 1), tegulin a sensitivity of 100% for all studied RAD
assays for samples with rRT-PCR CT values betw&eamnd 27.

Part two: implementation

From the § November to 14 March 2021 4195 SD Biosensor RAD tests were pewéor (demographics,
see Appendix Table 1V). The median rRT-PCR Ct valas 22.4 for the RAD positive samples and 33.9
for the RAD negative/rRT-PCR positive samples (6801) (Figure 1). 212/4195 (5.1%) RAD tests were
positive, compared to 369/4195 (8.8%) rRT-PCR tdstdhe observed time period, the SD Biosensor
RAD showed an overall sensitivity of 54.2% and acsficity of 99.7% compared to rRT-PCR. In the Ct
value range <20 and 20 - < 26, the test showedtséiess of 100% and 92.6%, respectively (see €dbl
and Appendix Figure 1). There were 12 false pasitesults. Review of the test cassette, in combimat
with repeat RAD testing, revealed incorrect readiighree out of 12 false positive results. Theerav
nine false positives which remained unexplained.

Of the 212 patients who tested positive using titegan test, as mentioned above, 200 were trugiposi
and 12 were false positive. 157/200 (78.5%) patiemho tested true positive were admitted to the
hospital. Of these, 47/157 (29.9%) patients had ptggms not typical of COVID-19. They were
transferred immediately to the cohort instead ef igular ward. One hundred and ten patients (70.1%
were suspected of having COVID-19 disease and twaneferred directly to the cohort instead of the-p
cohort ward (Figure 2).

Ten patients with a false positive result were atddito the hospital and transferred to a cohordwa
Only one of these ten patients had symptoms susphéot COVID-19. Eight patients were transferred to

the cohort ward in a single room. Two patients wkospitalized in a multiperson room. After the



negative rRT-PCR test was known, they were immebljidtansferred to a single room on a regular ward.
One of the patients who stayed in the multipersmmr was tested on day 4 and day 8 after his admissi
and remained SARS-CoV-2 negative. Unfortunatelg $lecond patient hospitalized in a multiperson
room tested positive on day 4 after his admissidm.was transferred to the cohort ward. Two of the
twelve patients with a false positive result weot admitted to the hospital. One of them had sigins
fever and dyspnoea. After investigation he washdisged to home from the emergency department. He
was readmitted after 48 hours and rRT-PCR was CGMDhegative. Cardial investigation showed he
suffered from infective endocarditis. The secondigph suffered from epigastric pain, caused by a

duodenal ulcer. This patient was not retested.

During the study period, 32 SD Biosensor RAD tegese performed on samples containing a VOC.
There were 25 samples with 201/501Y.V1, five sarmpldth 20H/501Y.V2 and two samples with
20J/501Y.V3. For 201/501Y.V1 containing sampleg 8D Biosensor RAD showed an overall sensitivity
of 76%, and a sensitivity of 100% and 87.5% for gla® in the Ct value range of <20 and 20 - < 26
respectively. Except for one sample with a Ct vafi27 containing 20H/501Y.V2, all 20H/501Y.V2 and
20J/501Y.V3 containing samples tested positivegidie RAD test.

At the beginning of the study period, the COVID{f@valence was 25%. At that time, the PPV for the
RAD was 98.4%. During the study period, the prevededeclined to 4%, resulting in a marked decrease
of the PPV to 88.3%. The impact of the prevalent€0OVID-19 on the PPV is shown in Appendix
Figure 2.



Discussion
In a hospital setting, with the ongoing spread GAMID-19 disease, rapid and easy to perform diagnost
tests are very important for fast diagnosis andripation of infection control measures in ordetlitoit

further nosocomial spread.

In this study the analytical performance of fivpicaRSARS-CoV-2 antigen tests was determined. Bsside
we describe the performance in routine practicghefSD Biosensor RAD and the added value of this

RAD test for guiding isolation decisions and optiipatient care in a hospital setting.

The SD Biosensor RAD was the only assay which mmetWHO performance criteria in the validation
study, but not in the implementation study (ovesalhsitivity 54.2%) [4]. In the subgroups with av@tue
<26, all assays during the validation period arel Sl Biosensor during the implementation period met
the WHO sensitivity criterion. As the Biotical aRdnbio assays also showed an excellent specifibity,
seem to be appropriate for the use in settingslaind ours. This is in line with recently publishe
literature on the SD Biosensor antigen test andRhebio antigen rapid test [7,10-15]. In general,
comparison of sensitivity between studies remaiifficdt as various Ct value categories are used.
Moreover, Ct values between different rRT-PCR platls can't be compared directly.

The specificity in our validation study was 100% fbe Biotical, Panbio and SD Biosensor assays. In
literature, specificities of the SD Biosensor ammhiflo assay vary between 92% and 100%, and 95% and
100% respectively [7,10-15]. However, there wasyambhe study which, like ours, included a cross-
reactivity panel [10]. Orient Gene and Biosynexvshd a specificity of 92.5% and 46.2% respectively.
These suboptimal to bad specificity results arey \different from the data provided in the package
inserts. This can probably be attributed to theafgeansport medium instead of the swab providethe
test kit. We observed that one transport medium matscompatible with the SD Biosensor assay.
Additionally, Biotical has declared a partial incpatibility of his test with Amies media for high Ct
samples. This highlights the importance for evabotatory to verify the performance of a RAD asaay

it will be used in practice.

In the implementation period, we observed a lovpercHicity of the SD Biosensor RAD in comparison
with the validation period (99.7% vs. 100%). Thiolpably can be explained by the bigger data set
included. Worth noticing, in three out of 12 sanspllee false positive results could not be confirragd
repeat RAD testing, emphasizing the risk of sampibeup and subjective interpretation of the tesuie
The use of a reader would help to standardize greé&ation of test results. Besides, 10 out of 12efa
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positive results were reported in the first 6 weekdhe implementation period. Thus, we believe tha
specificity, partially, improves with the learniegrve of the staff.

For all RAD tests (validation and implementationmtpthe rRT-PCR Ct values of RAD positive samples
were significantly lower than the Ct values of tRAD negative samples. This confirms the lower
sensitivity of RAD assays compared to rRT-PCRIiast exclusively concerns samples of patients with
relatively low viral loads (Ct values >26). The -affs mentioned in literature for infectivity aretween
>25 and >34 based on Ct values and between <10@89®.63 log1l0 RNA copies/mL based on viral
load, probably depending on the test charactesistid the type of samples used [7,16-20]. For mour i
house rRT-PCR, a Ct value of 26 correlates wittr@pmately 10 RNA copies/mL. This implies that the
SD Biosensor RAD assay, with a sensitivity of 95.8% samples with Ct values <26, can probably

differentiate between contagious and non-contagimdisiduals [17].

Early identification of SARS-CoV-2 infected patienit essential to isolate confirmed cases on cohort
wards to prevent nosocomial transmission of SARS-Zoto other patients or HCW [21]. We
implemented the SD Biosensor SARS-CoV-2 antigeh @ssa rapid screening test at the emergency
department of our hospital. As the Biotical and BtanRAD tests also had an acceptable analytical
performance, our decision was guided by ease ofuge and rapid and sustained availability.

During the implementation period of approximatedyif months, more than half of the rRT-PCR positive
patients presenting at the emergency departmetgdtgmositive with the RAD test. Due to the rapid
positive result of the antigen test, 47 ‘non-COVIBP- suspected cases were immediately transferred to
the COVID-19 area instead of a regular ward, lingjtthe risk of nosocomial transmission and outlseak
In our institution the results from the RAD test swavailable approximately 30 minutes after the
nasopharyngeal swab was send to the lab. Thankketaiser-friendly procedure, the test could be
performed 24/7. In contrast the rRT-PCR test resuéire available at best five hours after the sampls
send to the lab. For samples taken after 19:00ethdt was not known until 12:00 on the next dagce

no runs were performed at night. With reports cfoummial transmission of SARS-CoV-2 in patients tha
are hospitalized in the same room as early as day[22,23], the fast results of the RAD test hdid t
potential to reduce transmission in the hospitalrenment.

One hundred and ten ‘COVID-19 suspected’ cases a@mgtted immediately to the cohort area instead
of the precohort area, diminishing the pressur¢hersingle room hospital beds in the precohort areh
limiting extra transfers of infectious patients weeén precohort and cohort ward. All but eight of th
remaining 157 (RAD negative) rRT-PCR positive patseall had a Ct-value >26, corresponding to
limited to no contagiousness. Unfortunately, t€dMID-19 negative patients were admitted to the cbho
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area, due to a false positive RAD test, exposimgnttho the potential risk of nosocomial transmissn
COVID-19. One patient became infected. This hiditéghe importance of the confirmation of each RAD
test with rRT-PCR.

When evaluating the performance of an antigen ieist,crucial to perform the evaluation in the te

the test will be used. We calculated that in aasitun with a low COVID-19 prevalence in the target

population, for example 0.5%, the PPV for the RADréduced to less than 50%. In this context, the
disadvantages outweigh the benefits. We decidetbfw using the RAD test as a screening tool when th
prevalence of SARS-CoV-2 falls below 3% in the &tegl population. This is in accordance with the
recommendations of the WHO and earlier studiest}4,2

Meanwhile, the RAD test is also used in our ho$mta screening tool for hospital staff with mild
symptoms when they start their shift. A RAD testalsays followed by a rRT-PCR test, but with a
negative RAD, the person can go to work while wagitfor his/her rRT-PCR result. This implies an
enormous advantage in terms of work planning aseémteeism. We currently don’t use the RAD test as a
pre-operative screening method, as endotracheddtion is an aerosol-generating procedure, whigh h
been linked to an increased risk of transmissidh2@&]. We feel a negative RAD test on an upper
respiratory sample is insufficient in this contesd,we reserve a rapid molecular test for unplatungent

surgical procedures.

One of the strengths of this study is the headetdltcomparison of five RAD tests of which threeagss
aren't previously described in literature (BiosynBiotical, Orient Gene). Furthermore, to investigthe
specificity, we included a cross-reactivity panensisting of respiratory samples positive for other
respiratory viruses. With the exception of Mak let@one of the previous studies on the SD Biosenso
Panbio assay included such a panel [10]. All RABags and the rRT-PCR were performed in parallel on
the same samples, so between-sample variationt gie-analytical issues, such as the sample tiolfec
technique, are excluded. RAD assays were perfoimtte same time frame as rRT-PCR results without

cooling or freezing.

One of the main limitations of our study, is tha¢ wid not perform the RAD tests directly on the
nasopharyngeal swabs supplied in the kits as destiby the manufacturer’'s instructions. A second
limitation is that the subgroup analyses were peréa on small sample cohorts. Furthermore, Ct walue
obtained by our in-house rRT-PCR are used as aydxviral load and infectivity, in the absence of
viral culture. Clinical data used to study the effef the implementation of the RAD assay werei@e&d
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retrospectively, and only for the RAD positive patis. Unfortunately, we did not record the incidené

nosocomial SARS-CoV-2 infections before and atterimplementation of the RAD tests.

During the study period, VOCs were first identifiadd became present in Belgium. In the meantime,
VOCs are present in approximately 77.2% [27] of positive samples in Belgium. Since the mutations
included in these variants don't target the nudgsa protein, it is unlikely that the analytical
performance of the RAD test would be affected. (boited data show an equal performance of the RAD
test in VOC containing samples compared to all daspThe overall sensitivity of the RAD in
201/501Y.V1 containing samples was 76%. The seifisitimet the WHO sensitivity criterion in samples
with a Ct value <20 (100% for 201/501Y.V1; no sampfor 20H/501Y.V2; 100% for 20J/501Y.V3) and
20 - <26 (87.5% for 201/501Y.V1; 100% for 20H/5012; 100% for 20J/501Y.V3). Similar findings
have already been published for the British var{aft/501Y.Vv1) [28].

We can conclude that the Biotical, Panbio and Sts&isor SARS-CoV-2 antigen test had an acceptable
performance in this study. All RAD assays are lesssitive than the current gold standard, rRT-PCR.
However, from a clinical point of view, they seemlie able to detect most of the infectious patients
Exclusive use of an antigen test cannot replacePRR in a hospital setting, because a negative RAD
test result can't rule out the diagnosis of COVI®disease. In the context of high prevalence of SAR
CoV-2 in the community, RAD tests can be used & screening tool complementary to rRT-PCR, to

guide infection prevention measures and aid tadgadenission.
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Tablel: Sensitivity and specificity of theincluded RAD tests on validation and the SD Biosensor on implementation

Biosynex Biotical  Orient Gene  Panbio SD SD Biosensor
(Validation) Biosensor (implementation)
Sensitivity

Ct-value Median Ct Range M edian Ct Range

<20 17.7 14.6-19.2 14/14 14/14 14/14 13/13* 14/14 18.4 11.7-19.9 61/61
(100%) (100%)  (100%) (100%) (100%) (100%)

20 - <26 21.7 20.3-25.4 18/18 16/18 18/18 17/18 18/18 23.1 20.0-25.9  100/108
(100%) (88.9%) (100%) (94.4%) (100%) (92.6%)

26 - <30 28.5 26.2-29.9 16/18 8/18 13/18 13/18 13/18 28.2 26.1-29.9 35/64
(88.9%)  (44.4%) (72.2%) (72.2%) (72.2%) (54.7%)

30-<36 31.3 30.8-35.,5 4/8 1/8 3/8 2/8 3/8 33.2 30.0-35.9  4/84
(50.0%) (12.5%) (37.5%) (25.0%) (37.5%) (4.8%)

>36 37.6 36.1-42.0 0/52

(0.0%)

Overall 52/58 39/58 48/58 45/57 48/58 200/369

(89.7%) (67.2%) (82.8%) (78.9%) (82.8%) (54.2%)
Specificity

Negative 7123* 0/24 2/24 0/24 0/24

samples (69.6%) (100%)  (91.7%) (100%) (100%)

Cross- 14/16 0/16 1/16 0/16 0/16

reactivity (12.5%) (100%)  (93.8%) (100%) (100%)

samples

Overall 21/39 0/40 3/40 0/40 0/40 3814/3826
(46.2%) (100%)  (92.5%) (100%) (100%) (99.7%)

Abbreviations: Ct=cyclethreshold; No.=number

* One sample with insufficient volumeto perform thetest
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Figure 1. Real-time RT-PCR Ct valuesin positive versus negative test results per RAD assay: validation and implementation
The average Ct value was significantly lower inpalkitive RAD test compared to negative RAD tesults (p<0.001). In the Box-and-whisker plot, ttemtral
box represents the interquartile range with théraéline being the median. The whiskers repretfamtrange, excluding outlier values.
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Abbreviation: Pos= positive; Neg= negative, Ct= cycle treshold

19



Figure 2: Flowchart describing the impact of positive RAD test resultsfor guiding isolation decisions
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Figurelegends

Figure 1: Real-time RT-PCR Ct valuesin positive versus negative test results per RAD assay: validation and

implementation
The average Ct value was significantly lower in disitive RAD test compared to negative RAD tesults

(p<0.001). In the Box-and-whisker plot, the centrak represents the interquartile range with theraéline being
the median. The whiskers represent the range, dixgjwutlier values.
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21



