S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Journal of Infection 82 (2021) e11-e12

journal homepage: www.elsevier.com/locate/jinf

Contents lists available at ScienceDirect

Journal of Infection

Letter to the Editor

Point-of-care evaluation of a rapid antigen test n
(CLINITEST® Rapid COVID-19 Antigen Test) for diagnosis i
of SARS-CoV-2 infection in symptomatic and

asymptomatic individuals

Dear Sir,

Several studies evaluating the performance of Rapid antigen
assays (RAD) for the diagnosis of SARS-VCoV-2 infection have
been recently published in this Journal.'-> Decentralized testing
for SARS-CoV-2 infection is one of the cornerstones of controlling
the COVID-19 pandemic.* RAD based on lateral flow immunochro-
matography (LFIC) technology offer advantages over molecular
assays for the purpose, as they are low-cost, easy-to-use and
instrument-free devices. An increasing number of RAD LFIC assays
are being marketed nowadays. Manufacturer-independent, real-
world evaluation of these assays is crucial given the consider-
able heterogeneity reported in their clinical and analytical perfor-
mances.” Here, we report for the first time on the point-of-care
(POC) performance of the CLINITEST® Rapid COVID-19 Antigen
Test (Siemens, Healthineers, Erlangen, Germany) to detect SARS-
CoV-2 infection in presumptive COVID-19 cases or asymptomatic
close contacts of COVID-19 patients. The CLINITEST® RAD is a
LFIC device licensed for detection of SARS-CoV-2 nucleocapsid pro-
tein in nasopharyngeal (NP) or nasal swabs to diagnose COVID-19
within the first week after symptoms onset.

A total of 270 subjects were enrolled in this prospective study
from November 26 2020, to January 21 2021,. Participants were ei-
ther outpatients with suspected COVID-19 (n=178; median age,
41 years; range, 11-83 years; females, 112 —62.9%-), reporting at
5 or days or less (median 3 days; range 1-5 days) after onset
of symptoms (one or more of the following: fever, dry cough,
rhinorrhea, chest pain, dyspnea, myalgia, fatigue, anosmia, ageu-
sia, odynophagia, diarrhea, conjunctivitis, and cephalea), or asymp-
tomatic close contacts of COVID-19 patients (n=92; median age,
44 years; range, 11-87 years; females, 54 —58.7%-), as defined by
the Spanish Ministry of Health.5 Of the latter subset, 78 and 14
subjects were household or non-household contacts, respectively.
These were sampled at a median of 4 days (range, 0-7 days) in
the former group and a median of 5 days (range, 2-7 days) in the
latter.

NP for RAD and RT-PCR testing were collected at POC by expe-
rienced nurses. For each patient, one swab was taken from the left
nostril for RAD testing, and the other, obtained from the right nos-
tril, was placed in 3 ml of Universal Transport Medium (UTM, Bec-
ton Dickinson, Sparks, MD, USA) and used for RT-PCR testing. RAD
testing was carried out at POC immediately after sampling follow-
ing the manufacturer’s recommendations. RT-PCRs were conducted
within 24 h. of specimen collection at the Microbiology Service
of Hospital Clinico Universitario (Valencia, Spain) with the Tag-
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Path COVID-19 Combo Kit (ThermoFisher Scientific, Massachusetts,
USA).

Among symptomatic patients, 73 tested positive by RT-PCR and
RAD, 18 by RT-PCR only, and the remaining patients tested negative
by both assays, thus indicating good agreement between RT-PCR
and RAD results (Kappa index, 0,80; 95% CI, 0.71-0.88).

Household contacts (n=78; median age, 42 years; range, 14—
81 years; females, 45 —57.7% -) were tested at a median of 4 days
(range, 0-7) after diagnosis of the index case. Non-household con-
tacts (n=14; median age, 52 years; range, 11-87 years; range, 11—
87 years; females, 9 —64.3%-) were sampled at a median of 5 days
(range, 2-7) after self-reported exposure. Of the 15 subjects return-
ing RT-PCR positive/RAD positive results, 10 tested positive only by
RT-PCR, and the remaining 67 tested negative by both assays. The
concordance between results returned by both assays was moder-
ate in this population group (Kappa index, 0.68; 95% CI, 0.50-0.87).
Interestingly, of the 15 asymptomatic participants testing positive
by RT-PCR, five became symptomatic later on, all of whom had a
positive RAD result.

As expected,” SARS-CoV-2 RNA load was significantly higher
(P<0.0001) in RT-PCR positive/RAD positive specimens than in RT-
PCR positive/RAD negative samples from both symptomatic and
asymptomatic participants (Supplementary Table 1).

Of note, time to sampling from symptoms onset or after expo-
sure to the index case was similar across RAD-positive and RAD-
negative participants (not shown).

Therefore, the sensitivity of the RAD assay was notably higher
in symptomatic than in asymptomatic subjects (Table 1), whereas
specificity was similar (100%). Negative and positive predictive val-
ues, adjusted to the median prevalence of positive cases within
the study period in our Health Department (22%) were 94.7%
(95% CI, 87.6-97.9%) and 100% (95% CI, 82.1-100%), respectively
for symptomatic patients and 89.9% (95% CI, 81.7-94.6%) and
100% (95% CI, 77.5-100%), respectively for asymptomatic close
contacts.

According to our data, the CLINITEST® Rapid COVID-19 Antigen
Test meets the criteria recommended in WHO interim guidance for
RAD diagnosis of SARS-CoV-2 infection (at least 80% sensitivity and
97% specificity),” but as with other commercially-available RAD as-
says,*8:9 this only applies in symptomatic patients with suspected
COVID-19 who are tested shortly after symptoms onset (up to 5
days in the current study). In contrast, the POC performance of this
and other RAD assays,*? is clearly suboptimal in asymptomatic
close-contact individuals, either household or non-household. Two
non-mutually exclusive factors may account for this observation:
(i) SARS-CoV-2 RNA shedding in the upper respiratory tract (URT)
could follow different kinetics in symptomatic and asymptomatic
subjects, implying that the sampling time in the latter may have
been inappropriate (too early or too late) to capture all infection
cases; (ii) SARS-CoV-2 infected individuals not subsequently devel-
oping COVID-19 display lower overall viral loads in URT than those
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Table 1
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Performance of the CLINITEST® Rapid COVID-19 Antigen Test at point of care for detection of SARS-

CoV-2 infection.

Population group

RAD performance

Sensitivity (95% CI)  Specificity (95% CI)

Symptomatic patients with suspected COVID-19

Asymptomatic close contacts of COVID-19 patients

All participants Ct <20 (>7.1 logqo copies/ml)
All participants Ct <25 (>6.2 logo copies/ml)
All participants Ct <30 (>5.2 logo copies/ml)
All participants Ct <33 (>3.4 log;o copies/ml)

80.2 (70.9-87.1) 100% (95.8-100)
60.0 (40.7-76.6) 100% (94.6-100)
100 (94,9-100) -
95.5 (89-98.2) -
94.6 (87.9-97.7) -
75.9 (67.3-82.7) -

CI, confidence interval; CT, RT-PCR cycle threshold; RAD, rapid antigen assay.

who do. In support of this latter viewpoint, all five participants
eventually developing COVID-19 returned positive results by RAD
at the sampling time. This was also observed in a previous study
using the Panbio RAD assay from Abbott Laboratories.”
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