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Green Spring® SARS-CoV-2-Antigen-Schnelltest-Set (kolloidales Gold)

4 in 1 (Nase-Rachen, Nasal, Rachen, Lolli-Test)
von Shenzhen Lvshiyuan Biotechnology Co., Ltd

In einer unabhangigen Studie des Paul-Ehrlich-Instituts hat Green Spring® unter allen 122 Tests
die besten Ergebnisse erzielt.

Erhaltlich in zwei Varianten:

Mit vorbefillten, verschlossenen Mit vorbefiillten, versiegelten
Extraktionsrohrchen mit Pufferlésung und Extraktionsrohrchen mit Pufferlésung und
integrierter Tropferspitzenkappe umklappbarer Tropferspitzendiise

BfArM Nummer: 417/20
HSC und JSC gelistet

(Anerkennung der Testergebnisse in der gesamten Europaischen Union)
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The Statement on detection of mutant viruses

WHO held an emergency meeting on 26 November 2021 to discuss the recently
discovered mutant strain of the novel coronavirus B.1.1.529. After the meeting, WHO
issued a statement, has designated B.1.1.529 as a "Variant of Concern" , named
Omicron.

The B.1.1.529 variant was first reported to WHO from South Africa on‘24 November 2021
and the first sample infected with the mutant strain was collected on 9°November,the
WHO said in a statement .This variant has a large number of mutations, some of which
are concerning

Preliminary studies suggest that this variant causes an increased risk of reinfection in
humans compared to other "concerns" variants. The-number of cases of this variant
appears to be increasing in almost all provinces in'South Africa.

Since the outbreak of the SARS-CoV-2 virus, it-has been reliably reported that there have
been at least hundreds of mutations in'the gene sequence, all of which have resulted in
the virus being more infectious and more pathogenic. The most famous strains include
Alpha, which first appeared in Kent, England, Beta in South Africa, Gamma in Brazil,
Delta in India and Mu which was first discovered in Colombia and officially named by the
WHO on August 30. And ‘Omicron, recently discovered in South Africa. Among them,
Omicron variant virus has recently invaded many countries and regions around the world
with its strong infectivity and pathogenicity.

The new coronavirus (SARS-CoV-2 or 2019-nCoV) is a non-segmented forward RNA
virus. This is‘the cause of the new type of coronavirus pneumonia (COVID-19), which is
highly contagious in humans. The SARS-CoV-2 virus has several structural proteins,
including spikes (S), envelope (E), membrane (M) and nucleocapsid (N).

The SARS-CoV-2 virus has the characteristics of strong nucleocapsid (N) protein stability.
The mutant virus strains that have been found worldwide are derived from the
SARS-CoV-2 20B/GR evolutionary strain (lineage B.1.1.7), including many mutation, the
mutation location is the spike (S) protein of the new coronavirus, which is the location
where the SARS-CoV-2 virus uses to bind to the cell's ACE2 receptor.

https://www.lsybt.com/en/
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Add: D Building, National Biological Industrial Park of Marinelife, No.2 Binhai Road, Dapeng,
Shenzhen, 518120, China.

The SARS-CoV-2 Antigen Rapid Test Kit produced by Shenzhen Lvshiyuan
Biotechnology Co., Ltd. is used for in vitro qualitative detection of SARS-CoV-2 virus
nucleocapsid (N) protein in human nasopharyngeal , oropharyngeal , anterior -nasal or
saliva samples.

It can be seen that the mutation sites of mutated virus strains including Omicron strain

have no effect on the detection rate of the kits produced by our company. The kit is
suitable for assay of the SARS-CoV-2 variant virus called ‘Omicron ‘.

Shenzhen Lvshiyuan Biotechnology .Co., Ltd.

Chief Director :Mr Jiang Date: 28th November .2021

Tel: +86-755-28438788 Fax: +86-755-28938800

https://www.lsybt.com/en/
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Green Spring® SARS-CoV-2-Antigen-Schnelltest-Set (kolloidales Gold)
Gebrauchsanweisung

REF GF102B1

Deutsch |

Schnelltest fiir den qualitativen Nachweis von SARS-CoV-2-
Nukleocapsid-Antigenen. Fiir den professionellen Gebrauch.

VERWENDUNGSZWECK

Der Green Spring® SARS-CoV-2-Antigen-Schnelltest dient dem schnellen
qualitativen Nachweis des Nukleocapsid-Protein-Antigens von SARS-CoV-2 in
menschlichen  Speichel-Abstrichproben, Nasen-Abstrichproben, Nasen-Rachen-
Abstrichproben oder Rachen-Abstrichproben. Die Ergebnisse dienen dem Nachweis
von SARS-CoV-2-Antigenen. Das Antigen ist im Allgemeinen in Proben der oberen
Atemwege wahrend der akuten Phase von Infektionen nachweisbar. Positive
Ergebnisse schlieRen eine bakterielle Infektion oder eine Ko-Infektion mit anderen
Viren nicht aus. Der Erreger ist weise nicht die alleinige
Ursache der Krankheit.

Negative Ergebnisse sollten als Verdachtsfille behandelt und mit einem
molekularen Assay bestatigt werden. Negative Ergebnisse sollten im
Zusammenhang mit den jingsten Expositionen eines Patienten, seiner
Vorgeschichte und dem Vorliegen klinischer Anzeichen und Symptome, die mit
COVID-19 ubereinstimmen, betrachtet werden. Verwendung des Tests nur durch
geschultes medizinisches Personal.

ZUSAMMENFASSUNG

Die neuartigen Coronaviren gehéren zu einer R-Gattung. COVID-19 ist eine akute
respiratorische Infektionskrankheit. Menschen sind generell dafur empfanglich.
Gegenwiartig sind die Patienten, die mit dem neuartigen Coronavirus infiziert sind,
die Hauptinfektionsquelle; asymptomatisch infizierte Menschen kénnen ebenfalls
eine Infektionsquelle sein. Zu den Hauptmanifestationen gehéren Fieber,
Mdadigkeit und trockener Husten. Eine verstopfte oder laufende Nase,
Halsschmerzen, Muskel-schmerzen und Durchfall treten sind in einigen wenigen
Féllen auf.

TESTPRINZIP

Beim Green Spring® SARS-CoV-2-Antigen-Schnelltest handelt es sich um einen
qualitativen, membranbasierten Immunoassay zum Nachweis von Nukleocapsid-
Protein-Antigenen von SARS-CoV-2. Der Testlinienbereich ist mit SARS-CoV-2-
Antikérpern beschichtet. Die Probe reagiert mit dem SARS-CoV-2-Antikorper im
Testlinienbereich. Wenn die Probe SARS-CoV-2-Antigene enthdlt, erscheint als
relevantes Ergebnis eine farbige Linie im Testlinienbereich. Als Verfahrenskontrolle
erscheint eine farbige Linie im Bereich der Kontrolllinie, die anzeigt, dass das
richtige Volumen der Probe hinzugefligt wurde und die Membran-Durchfeuchtung
korrekt stattgefunden hat.

LAGERUNG UND STABILITAT

Die Tests im versi Folienb | bei -atur oder gekiihlt (2 — 30 °C)
lagern. Der Test ist bis zu dem aufgedruckten Verfallsdatum stabil. Die
Testkassetten missen bis zur Verwendung im versiegelten Folienbeutel
aufbewahrt werden. Nicht Einfrieren. Nach Ablauf des Verfalldatums nicht mehr
verwenden. Vor Sonne, Feuchtigkeit und Hitze schiitzen.

MITGELIEFERTE MATERIALIEN

. Testkassette in Folienbeutel mit Trockenmittel
. Abstrichtupfer
. Vorgefiilltes Probenrhrchen mit blauer Verschlusskappe und weiRer

Tropferspitzenkappe
. Réhrchenstédnder
. Packungsbeilage
VORSICHTSMABNAHMEN
1. Die Packungsbeilage muss vor der Durchfilhrung des Tests sorgfaltig

gelesen werden. Die Nichtbeachtung der Anweisungen in der
Packungsbeilage kann zu ungenauen Testergebnissen fiihren.

2. Nur fiir den professionellen Gebrauch in der In-Vitro-Diagnostik. Nicht nach
Ablauf des Verfallsdatums verwenden.
3. 10 Minuten vor und wahrend der Probenentnahme nicht essen, trinken

oder rauchen.
4. Test nicht verwenden, wenn die Verpackung oder Testkomponenten
beschadigt sind.

Version: 5.1, 19.08.2021

5. Alle Proben miissen als potenziell infektios betrachtet werden. Beachten
Sie wéhrend der Handhat Lagerung und
Entsorgung der Patientenproben und der gebrauchten Testkomponenten
die festgelegten VorsichtsmaRBnahmen gegen mikrobiologische Gefahren.

6. Tragen Sie Schutzkleidung wie Laborkittel, Einweghandschuhe und

Augenschutz wéahrend die Proben untersucht werden.

Waschen Sie sich nach der Testdurchfiihrung griindlich die Hande.

8. Virale Transportmedien (VTM) kénnen das Testergebnis beeinflussen:
Extrahierte Proben fir PCR Tests konnen nicht fir den Test verwendet
werden.

9. Alle verwendeten Testkomponenten sollten entsprechend den 6rtlichen
Vorschriften entsorgt werden.

10.  Feuchtigkeit und Temperatur konnen die Ergebnisse nachteilig beeinflussen.

~

VORBEREITUNG

Nur die mit dem jeweiligen Set mitgelieferten Materialien verwenden.
Testen Sie die Proben sofort.

Das Test-Set nur bei Raumtemperatur (15 bis 30 °C) verwenden. Das Test-Set ist
nur fiir Abstrichproben bestimmt, die direkt entnommen und getestet werden (d.h.
fur Abstriche, die NICHT in Transportmedien gegeben wurden). Dieses Set ist
NICHT fiir das Testen flussiger Proben wie Wasch- oder Aspirationsproben oder
Tupfern in Transportmedien vorgesehen, da die Ergebnisse durch Uberverdiinnung
beeintrachtigt werden kénnen.

1. ReiBen Sie den Folienbeutel ab, entnehmen Sie die Testkassette und stellen
Sie diese auf eine saubere und ebene Oberfléche.

2. Frisch entnommene Proben sollten innerhalb von 1 Stunde verarbeitet
werden.

3. Beschriften Sie fiir jeden Test die jeweilige Testkassette und das
Extraktionsrohrchen.

4.  Stellen Sie ein Extraktionsrohrchen in den mitgelieferten Rohrchenstander.

PROBENNAHME

Die korrekte Probennahme ist der wichtigste Schritt. Wéhlen Sie eine Methode aus
und fahren Sie anschlieRend mit der Testdurchfiihrung fort.

1) Anterio-nasaler Abstrich (Nase vorne)

Achten Sie darauf, ausreichend Nasensekret mit dem Abstrichtupfer aufzunehmen.
Es empfiehlt sich, vorher zu schnéuzen.

1. Fiihren Sie den Tupfer vorsichtig in das Nasenloch des Patienten / der
Patientin ein. Die Tupferspitze sollte bis zu 2,5 cm tief vom Rand des
Nasenlochs eingefiihrt werden.

2. Tupfen Sie entlang der Schleimhaut im Nasenloch, um sicherzustellen, dass
sowohl Schleim als auch Zellen gesammelt werden.

3. Entfernen Sie den Tupfer aus dem Nasenloch, wahrend Sie ihn sanft
zwischen den Fingern drehen.

2) Nasopharyngealer Abstrich (Nase-Rachen)

1. Neigen Sie den Kopf des Patienten / der Patientin leicht nach hinten. Halten
Sie den Tupfer wie einen Stift und fithren Sie ihn durch das Nasenloch
parallel zum Gaumen ein.

2. Wiéhrend des Einfiihrens, reiben und rollen Sie den Tupfer vorsichtig ab.
Sobald Sie den Rachenwiderstand spiiren, horen Sie auf und lassen den
Tupfer Sekret aufnehmen.

3. Entfernen Sie den Tupfer langsam und behutsam nach auRen, wahrend Sie
ihn sanft zwischen den Fingern drehen.

3) Oropharyngealer Abstrich (Rachen)
1. Lassen Sie den Patienten / die Patientin den Mund weit 6ffnen und "Ah" -

Gerausche machen, wodurch die Rachenmandeln auf beiden Seiten
freigelegt werden.
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2. Halten Sie den Tupfer fest und wischen Sie an den Rachenmandeln auf
beiden Seiten mindestens dreimal pro Seite mit maRiger Kraft hin und her.
Beriihren Sie nicht Gaumen, Zunge, Zéhne oder Zahnfleisch.

3. Entfernen Sie den Tupfer, wéhrend Sie ihn sanft zwischen den Fingern
drehen.

4) Speichel (Lolli)

Achten Sie darauf, dass falsche Ergebnisse auftreten kénnen, wenn der Speichel
nicht ordnungsgemaR entnommen wird.

1. Driicken Sie die Zungenspitze gegen die untere Kieferwurzel. Husten Sie tief.
Machen Sie das Gerdusch von , kuuua”, um den Speichel zu konzentrieren.
2. Bringen Sie den Tupfer fiir mindestens 10 Sekunden auf die Zunge und
drehen Sie ihn mindestens 3 mal, um den Speichel vollstandig
aufzunehmen.
Fiir ¢ iche Er i wird die haryngeale Methode (N Rachen)
empfohlen.
TESTDURCHFUHRUNG

Nach der Probenahme fiihren Sie den Test wie folgt durch:

1. Offnen Sie die Testtube, indem Sie die blaue Kappe abschrauben.

2. Tauchen Sie den Tupfer in das Probenréhrchen und bewegen sie diesen fiir
mindestens 10 Sekunden auf und ab, sodass sich die Probe mit der
Extraktionsflissigkeit vermischt.

3. Entfernen Sie den Tupfer, wahrend Sie die Seiten des Rohrchens

{ ticken, um die Fliissigkeit aus dem Tupfer zu extrahieren.
Achten Sie darauf, dass kein Inhalt aus dem Réhrchen spritzt

4. VerschlieRen Sie das Rohrchen wieder mit der blauen Kappe und mischen
Sie die Lésung, indem Sie das R6hrchen schwenken oder schiitteln.

5. Offnen Sie die Tropferspitze, indem Sie die weie Kappe abschrauben.
Geben Sie iber die Tropferspitze 3 Tropfen (ca. 100uL) in die
Probenvertiefung der Testkassette.

6. Lesen Sie die Testergebnisse nach 15 Minuten ab. Lesen Sie die Ergebnisse
keinesfalls sp&ter als nach 20 Minuten ab.

INTERPRETATION DES TESTERGEBNISSES

POSITIV: Es erscheinen zwei Linien. Eine farbige Bande erscheint im Bereich der
Kontrolllinie (C) und eine weitere farbige Linie im Bereich der Testlinienregion (T).
Ein positives Ergebnis in der Testregion zeigt den Nachweis von SARS-CoV-2-
Antigenen in der Probe an. Ein positives Ergebnis schlieBt eine Infektion mit
anderen Erregern nicht aus.

NEGATIV: Eine farbige Linie erscheint in der Kontrollregion (C). Im Bereich der
Testbande (T) erscheint keine sichtbare farbige Linie. Ein negatives Ergebnis
schlieBt eine virale Infektion mit SARS-CoV-2 nicht aus und sollte bei Verdacht von
COVID-19 durch molekulardiagnostische Methoden bestétigt werden.

UNGULTIG: Die Kontrolllinie erscheint nicht. Unzureichendes Probenvolumen oder
inkorrekte Handhabung sind die wahrscheinlichsten Grinde fiir das
Nichterscheinen der Kontrolllinie. Uberpriifen Sie das Verfahren und wiederholen
Sie den Test mit einer neuen Testkassette. Wenn das Problem weiterhin besteht,
stellen Sie die Verwendung des Testkits sofort ein und wenden Sie sich an Ihren
Héndler.

QUALITATSKONTROLLE

Der Kontrollbereich (C) dient als interne Verfahrenskontrolle Es erscheint eine
farbige Linie, wenn das Verfahren bzw. das Probenvolumen richtig angewendet
wurde. Kontrollstandards werden mit diesem Test nicht mitgeliefert. Als Gute
Laborpraxis wird empfohlen, regelmaBig Positiv- und Negativkontrollen
durchzufiihren, um die Testleistung zu tiberpriifen.

EINSCHRANKUNGEN
Dieser Test dient ausschlieBlich zum qualitativen Nachweis von SARS-CoV-2
Virusantigenen. Die genaue Konzentration von SARS-CoV-2 Virusantigenen kann im

Rahmen dieses Tests nicht bestimmt werden.

Die Testergebnisse dienen nur zur klinischen Referenz und sollten nicht die einzige
Grundlage fur die klinische Diagnose und Behandlung sein. Die klinische

Behandlung von Patienten sollte in Kombination mit deren Symptomen,
kérperlichen Anzeichen, Patientengeschichte, anderen Labortests, therapeutischen
Reaktionen und epidemiologischen Informationen betrachtet werden.

Die sachgemiBe Probenentnahme ist von entscheidender Bedeutung. Die
Nichtbeachtung der Vor kann zu ungenauen Testergebnissen fihren.
Die unsachgeméRe Entnahme, Lagerung oder auch das Einfrieren und Auftauen der

Probe kann zu ungenauen Testergebnissen fiihren.

Ein falsch-negatives Testergebnis kann auftreten, wenn der Gehalt an viralem
Antigen in einer Probe unter der Nachweisgrenze des Tests liegt oder wenn die
Probe nicht sachgemdB entnommen oder transportiert wurde; daher schlieBt ein
negatives Testergebnis die Moglichkeit einer SARS-CoV-2 Infektion nicht aus.

Ein positives Ergebnis schlieRt eine Ko-Infektion mit anderen Pathogenen nicht aus.

Monoklonale Antikérper kénnen SARS-CoV-2 Viren mit geringfiigig verdnderten
Aminosdurewerten in der Region des Zielepitops unter Umstanden nicht oder mit
geringerer Sensitivitit erkennen.

Die Menge an Antigen in einer Probe kann mit zunehmender Krankheitsdauer
abnehmen. Proben, die nach dem 5. Krankheitstag entnommen wurden, sind im
Vergleich zu einem RTPCR-Test mit hdherer Wahrscheinlichkeit negativ.

Die Tests zielen auf die Nukleocapsid-Proteine. Die Leistungsfahigkeit wird durch
Mutationen im Spikeprotein nicht beeinflusst. Mutationen im Nukleocapsid-
Protein sind zukiinftig nicht ausgeschlossen.

LEISTUNGSMERKMALE

Die klinische Leistung des Green Spri
prospektiven, randomisierten Einfack Istudien ermittelt. 310

yngeale Proben sy i und asy! ischer Patienten
wurden innerhalb von 5 Tagen nach Auftreten der ersten Symptome gesammelt.
Die Leistung des Kits wurde mit den Ergebnissen eines im Handel erhéltlichen
molekularen Tests verglichen. Fiir den Test wurde eine Sensitivitat von 98% und
eine Spezifitdt von 100,00% ermittelt. Die Genauigkeit betragt 99,35%.

® SARS-CoV-2-Antigen-Schnelltest wurde in

Tabelle 1: Klinische Studie nasopharyngeal (Nase-Rachen)

Greenspring SARS-COV2- PCR-Vergleich Gesamt

Antigen-Schnelltest Positiv Negativ

Positiv 98 0 98

Negativ 2 210 212

Gesamt 100 210 310
itivita 98% (95% KI 92,96% - 99,76%)

Spezifitat 100% (95% KI 98,26% - 100,00%)

igkei 99,35% (95% KI: 97,69% - 99,92%)

PPA (Ct<37): 98,00% (98/100), (95% KI 92,96% - 99,76%)
NPA (Ct<37): 100,00% (210/210), (95% KI 98,26% - 100,00%)

Fur die anterior-nasale Abstrichmethode wurden 263 Proben gesammelt. Fir den
Test wurde eine Sensitivitdt von 96,8% und eine Spezifitdt von 100,00% ermittelt.

Die Genauigkeit betragt 98,48%.

Tabelle 2: Klinische Studie anterior-nasal (Nase-vorne)

Greenspring SARS-COV2- PCR-Vergleich Gesamt
Antig Positiv Negativ

Positiv 121 0 121
Negativ 4 138 142
Gesamt 125 138 263

96,8% (95% KI 92,01% - 99,12%)

100% (95% K1 97,36% - 100,00%)

98,48% (95% KI: 96,15% - 99,58%)

PPA (Ct<37): 96,80% (121/125), (95% KI 92,01% - 99,12%)
NPA (Ct<37): 100,00% (138/138), (95% KI 97,36% - 100,00%)
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Fur die Speichelabstrichmethode wurden insgesamt 298 Proben symptomatischer
und asymptomatischer Patienten innerhalb von 5 Tagen nach Auftreten der
ersten Symptome gesammelt. Die Leistung des Kits wurde mit den Ergebnissen
eines im Handel erhéltlichen molekularen Tests verglichen. Die PCR-Vergleiche
benutzen einen Nasopharyngeal-Abstrich.

Tabelle 3: klinische Studie Speichel (Lolli)

INTERFERENZ

SARS-CoV-2-Antigen-Nasentupferproben wurden mit einer der folgenden
Substanzen auf bestimmte Konzentrationen versetzt und in mehreren
Wiederholungen getestet. Es wurden keine Falsch-Positive oder Falsch-Negative
gefunden:

Greenspring SARS-COV2- PCR-Vergleich Gesamt
Antigen-Schnelltest Positiv Negativ Konzentration |
Positiv 147 0 147 Naso GEL
Negativ 13 138 142 Whole Blood 5% a0 6%v/v |
Gesamt 160 138 298 (Nei Med)
Sensitivitit 91,88% (95% KI: 86,51 - 95,60%) Fluticasone Propionate 4%v/v Mucin 0.54% |
100,00% (95% KI: 97,36 - 100,00%) VS Nasal Dro
ps .
95,64% (95% KI: 92,66 - 97,66%) (Phenylephrine) 17%v/v Ricola(Menthol) 1.6mg/mL |
PPA (Ct<37): 91,88% (147/160), (95% KI: 86,51 - 95,60%) } — N
NPA (Ct<37): 100,00% (138/138), (95% KI: 97,36 - 100,00%) Tamiflu (Oseltamivir emg/mi | AT 14%v/v
Phosphate) (Oxymetazoline)
CVC Nasal
Sucrets (Dyclonin/Menthol) 1.4 mg/mL Sora (jZSeroI n) 16%v/v |
KREUZREAKTIVITAT BTy '
hl i Nasal Gel
) ) ) ) Chloraseptic ) 1.8 mg/mlL asal Gel . 9%v/v
Es wurden keine Kreuzreaktionen mit potenziell kreuzreaktiven Substanzen auRer (Menthol/Benzocaine) (Oxymetazoline)
dem SARS-Coronavirus beobachtet. Homeopathic(Alkalol) 1:10dilution  [Mupirocin 12 mg/mL |
Ore Throat Phenol Spray 16%v/v Fisherman’s Friend 1.3mg/mL |
Tobramycin 5 pg/mL Zicam 4%v/v |
Potenzieller Kreuzreaktant Konzentration Kreuzreaktivitat
(Ja/Nein) NACHWEISGRENZE (ANALYTISCHE EMPFINDLICHKEIT)
Influenza A 1.6 x 10° TCIDso/mL NEIN | Die Nachweisgrenze (LOD) fiir den Green Spring® SARS-CoV-2-Antigen-Schnelltest
betragt 4 x 10% TCIDso/mL. Die LOD fiir Green Spring ® SARS-CoV-2 Antigen-
Infls B 1.6 x 10°TCID: L NEIN
nruenza 6 x 10°TCIDso/m l Schnelltestkit wurde ermittelt unter Verwendung von Limiting Dilution einer durch
Human coronavirus HKU1 1.6 X 10°TCIDso/mL NEIN | Gammabestrahlung inaktivierten Virusprobe. Die Probe wurde in einer
Ny 5 .
Human coronavirus OC43 1.6 x 10°TCIDso/mL NEIN | Konzentration von 1,3 x 10° TCIDso/mL bereitgestellt.
Haemophilus influenzae 2.2 10°TCIDso/mL NEIN | HIGH-DOSE-HOOK-EFFEKT
MERS-coronavirus 2.1 x 10°TCIDso/mL NEIN |
3 " Im Rahmen der LOD-Studie wurde die héchste Konzentration der Probe (TCIDso von
SARS-coronavirus 3.2x10°PFU/mL JA | 1,3 x 10°TCIDso/mL) getestet. Es wurde kein Hook-Effekt festgestellt.
Adenovirus C1 1.5 x 10° TCIDso/mL NEIN |
Adenovirus 71 1.5 x 10° TCIDso/mL NEIN |
Candida albicans 4.2x10°CFU/mL NEIN | WEITERE PRODUKTINFORMATIONEN
Respiratory syncytial virus 5.1 x 10°TCIDso/mL NEIN |
Enterovirus 5.4 x 105 TCIDso/mL NEIN |
Malaria 2.2 x 10°CFU/mL NEIN |
Dengue 1.2 x 10° TCIDso/mL NEIN |
Human coronavirus NL63 1.7x 10° TCIDso/mL NEIN |
Human coronavirus 229E 2.2 X 10°TCIDso/mL NEIN |
Streptococcus pneumoniae 1.1 x 10°CFU/mL NEIN | . X
. — . Hersteller: Shenzhen Lvshiyuan Biotechnology Co., Ltd
Pneumocystis jirovecii (PJP) 1.0 x 10° TCIDso/mL NEIN |
Legionella pneumophila 1.4 x 10°CFU/mL NEIN | 101,201,301, D Building, No.2 Industrial Avenue, Buxin Village, Buxin Community,
Chlamydia pneumoniae 1.1x 105 1FU/mL NEIN | Dapeng Subdistrict Office, Dapeng New District, Shenzhen, 518120 China
Human sMetapneumovirus (hMPV) 1.1 x 10°TCIDso/mL NEIN | EU-Bevollmichtigter: Obelis s.a.
Parainfluenza virus 1 1.0 x 10° TCIDso/mL NEIN |
Bd General Wahis 53, 1030 Brussels Belgium, E-Mail: Isycw@Isybt.com
Parainfluenza virus 2 1.0 x 10° TCIDso/mL NEIN |
Parainfluenza virus 3 3.5 x 10° TCIDso/mL NEIN | Vertrieb: audasia GmbH
Parainfluenza virus 4 1.4 x 10°TCIDso/mL NEIN | . . L .
Steinhauser Str. 52, D-81677 Muinchen, E-Mail: info@audasia.de
Rhinovirus 1.3 x 10° PFU/mL NEIN |
In-vitro- N
Mycoplasma pneumoniae 1.8 x 10°CFU/mL NEIN | Dia;n:;m Dz] G“’:f:;;’::"“"g c € CE-Kennzeichnung
Verwend
Bordetella pertussis 1.5 x 10°CFU/mL NEIN J Sencune
Chargennummer g Verfallsdatum Herstellungsdatum
Mycobacterium tuberculosis 1.0 x 10°CFU/mL NEIN |
i o~ SNe s licht
Konzentrierte menschliche Nasen- ® Mede:f::,enden . l Lagern bel 2~ 302C ,(li\ me‘e,:::;r;,‘,c t
inhalte, reprasentativ fir normale 100% NEIN
respiratorische mikrobielle Flora T Trocken halten d Hersteller EU-Bevollmachtigter
Streptococcus pyogenes 1.0 x 10°CFU/mL NEIN
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Comparative sensitivity evaluation for 122 CE-marked
SARS-CoV-2-antigen rapid tests

Heinrich Scheiblauer?, Angela Filomena?, Andreas Nitsche2, Andreas Puyskens?, Victor M Corman3, Christian Drosten3,
Katrin Zwirglmaier4, Constanze Lange> Petra Emmerich®, Michael Miiller?, Olivia Knauer?, C Micha Nubling?!

Paul-Ehrlich-Institute, Paul-Ehrlich-Str. 51-59, D-63225 Langen

Robert Koch-Institute, Seestrasse 10, D-13353 Berlin

Institute of Virology, Charite, Chariteplatz 1, D-10117 Berlin

Bundeswehr Institute of Microbiology, Neuherbergstr 11, D-80937 Munich

LADR GmbH, Lauenburger Str. 67, D-21502 Geesthacht

Bernhard-Nocht Institute, Dep.Virology, Bernhard-Nocht Str. 74, D-20359 Hamburg
MVZ Labor 28 GmbH, Mecklenburgische Str. 2, D-14197 Berlin

NOOUph,wWwNBR

Link zur Studie: https://www.medrxiv.org/content/10.1101/2021.05.11.21257016v1.full.pdf

In einer unabhadngigen Studie aus dem Mai 2021 hat das Paul-Ehrlich-Institut eine
vergleichende Evaluierung von 122 BfarM-gelisteten Antigentests veroffentlicht. Aus dieser
Studie geht unser Green Spring Antigentest als bester unter allen 122 Tests hervor.

Die Resultate wurden zusammengefasst in den Bereichen CT <25 (hohe Viruslast), CT 25-30
(geringere Viruslast) und CT >30 (sehr geringe Viruslast).

Green Spring erreicht in der PEI-Studie in allen Kategorien die hdchsten Erkennungswerte,
wahrend eine Vielzahl von Tests bei sehr hohen Viruslasten (CT <25) noch relativ gut
abschneidet, ist die Leistung der meisten Tests im Bereich CT 25-30 unzureichend.

Green Spring detektiert alle Mutanten / Variants of Concern (VOC).

Gesamtergebnis der Studie
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Von den 122 Tests der Stichprobe schnitt Green Spring® SARS-CoV-2-Antigen-Schnelltest-Set
(kolloidales Gold) gesamt und bei den jeweiligen CT-Werten mit den hochsten Werten ab.
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Ubersicht aller Tests und Hersteller, die die Minimalanforderung von 75% Sensitivitat bei
einem CT-Wert <25 erreicht haben in absteigender Reihenfolge:

Manufacturer Test name CT <25 CT 25-30 CT >30 CT 17-36
Shenzhen Lvshiyuan Green Spring SARS-CoV-2 Antigen Rapid Test Kit o o o o
Biotechnology Co., Ltd. | (Colloidal Gold) (OC00E Az “mpEE EC00
Toda Pharma Toda Coronadiag Ag 100,00% 95,70% 40,00% 86,00%
Shenzhen Watmind SARS-CoV-2 Ag Diagnostic Test Kit (Colloidal Gold) 100,00% 95,70% 20,00% 82,00%
Medical Co.,Ltd.

ulti med Products COVID-19 Antigen Speicheltest (Immunochromatographie) 100,00% 95,70% 20,00% 82,00%
(Deutschland) GmbH

AmonMed (Xiamen) COVID-19 Antigen Rapid Test Kit (Colloidal Gold) 100,00% 87,00% 30,00% 80,00%
Biotechnology Co., Ltd.

Beijing Tigsun Tigsun COVID-19 Saliva Antigen Rapid Test 100,00% 87,00% 30,00% 80,00%
Diagnostics Co.;Ltd.

:'n“cmiQ”iC" Diagnostics, | o ickprofile Covid-19 Antigen Test Card 100,00% 91,30% 20,00% 80,00%
New Gene (Hangzhou) A0 A Nt en. . o o o
Bioniseing G2, | Covid-19-Antigen-Testki 100,00% 87,00% 20,00% 78,00%
Triplex International

Biosciences (China) SARS-CoV-2 Antigen Rapid Test Kit 100,00% 87,00% 20,00% 78,00%
Co., Ltd.

ScheBo Biotech AG ScheBo SARS-CoV-2 Quick Antigen 100,00% 91,30% 10,00% 78,00%
Siemens Healthineers | CLINITEST® Rapid COVID-19 Antigen Test 100,00% 87,00% 0,00% 76,00%
Zhejiang Orient Gene | 1 oirus Ag Rapid Test Cassette (Swab) 100,00% 87,00% 0,00% 76,00%
Biotech Co.,Ltd

BIOSYNEX SWISS SA | BIOSYNEX COVID-19 Ag BSS 100,00% 78,30% 11,10% 74,00%
Getein Biotech, Inc. One Step Test for SARS-CoV-2 Antigen (Colloidal Gold) 100,00% 82,60% 0,00% 72,00%
Merlin Biomedical SARS-CoV-2 Antigen Rapid Test Cassette 100,00% 82,60% 0,00% 72,00%

(Xiamen) Co., Ltd.

Wantai (Beijing Wantai
Biological Pharmacy SARS-CoV-2 Ag Rapid Test (FIA) 100,00% 78,30% 0,00% 72,00%
Enterprise Co., Ltd.)

Ameda Labordiagnostik

AMP Rapid Test SARS-CoV-2 Ag 100,00% 78,30% 0,00% 70,00%
GmbH
Hangzhou Lysun Lysun COVID-19 Antigen Rapid Test Device (Colloidal o o
Biotechnology Co., Ltd. | Gold) 100,00% 78,30% 0,00% 70,00%
BioRepair GmbH Covid 19 Antigen Schnelltest 100,00% 78,30% 0,00% 70,00%
Sugentech, Inc. SGTi-flex COVID-19 Ag 100,00% 73,90% 0,00% 68,00%
Wuhan BasyDiagnosis | /519 (SARS-CoV-2) Antigen Test Kit 100,00% 73,90% 0,00% 68,00%
Biomedicine Co., Ltd 9 e Rl g g
Jiangsu Diagnostics _ ; f f o o 1) )
Biotashnology Go. Lig | COVID-19 Antigen Rapid Test Cassette (Colloidal Gold) 100,00% 78,30% 0,00% 68,00%
ASAN N . . .
Asan Easy Test COVID-19 Ag 100,00% 69,60% 0,00% 66,00%

PHARM.CO.,LTD.
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BIONOTE NowCheck® COVID-19 Ag Test 100,00% 65,20% 0,00% 66,00%
SD BIOSENSOR STANDARD™ F COVID-19 Ag FIA 100,00% 65,20% 0,00% 66,00%
I(_:L:)miﬁzjnex (Suzhou) FIZSIE?(?aISeAsRESSc;E))V-Z’ Antigen Schnelltest Set 100,00% 65,20% 0,00% 64,00%
Abbott Rapid Panbio™COVID-19 Ag Rapid Test Device o o o o,
Diagnostics Jena GmbH | (NASOPHARYNGEAL) 100,00% 60,90% 0,00% 64,00%
Joinstar Biomedical
Zgﬁ?gg'&%‘;ﬁls Ltd COVID-19 Antigen Schnelltest (Colloidal Gold) 100,00% 60,90% 0,00% 64,00%
Vertrieb)
Precision Biosensor Inc. | &, iz coVID-19-Ag-Test 100,00% 60,00% 0,00% 64,00%
(Axon Lab AG)
Guangdong Wesail COVID-19 Ag Test Kit 100,00% 52,20% 11,10% 62,00%
Biotech Co., Ltd. 19 Ag Testdl 0% ~£0% A0 0%
é‘ff_g"" Technology | \oya Test SARS-CoV-2 Antigen Rapid Test Kit 100,00% 60,90% 0,00% 62,00%
Chil Tibbi Mal. San. Tic. | COVID-19 Antigen Schnell Test (Nasopharyngeal / o o o,
Ltd. Sti Oropharyngeal Tupfer Kassette) 100,00% 60,90% 0,00% 62,00%
azfne;;:guB(ig‘fC{‘t g Safecare COVID-19 Ag Rapid Test Kit (Swab) 100,00% 60,90% 0,00% 62,00%
Shenzhen Watmind SARS-CoV-2 Ag Diagnostic Test Kit o o o o
Medical Co.,Ltd. (Immuno-fluorescence) 100,00% 60,90% 0,00% 62,00%
Nantong Diagnos COVID-19 Antigen Saliva Test Kit (Colloidal Gold) 100,00% 56,50% 0,00% 60,00%
Biotechnology Co., Ltd.
Wuhan Life Origin
Biotech Joint Stock Co., | SARS-CoV-2 Antigen Assay Kit (Immunochromatography) 100,00% 56,50% 0,00% 60,00%
Ltd.
LumiraDX LumiraDx SARS-CoV-2 Ag Test 100,00% 52,20% 0,00% 60,00%
Shenzhen Microprofit fluorecare COVID-19 SARS-CoV-2 Spike Protein Test Kit
Biotech Co., Ltd (Colloidal Gold Chromatographic Immunoassay) 100,00% 47,80% 10,00% 58,00%
Q:L‘:;"cﬁlﬁgg‘:ﬂ: o. Lid | Rapid Covid-19 Antigen Test (Colloidal Gold ) 100,00% 52,20% 0,00% 58,00%
AXIOM Gesellschaft fiir
Diagnostica und Axiom Diagnostics COVID-19 Ag Schnelltest 100,00% 52,20% 0,00% 58,00%
Biochemica mbH
PCL, Inc. PCL COVID19 Ag Gold Saliva 100,00% 52,20% 0,00% 58,00%
Affimedix TestNOW® - COVID-19 Antigen 100,00% 47,80% 0,00% 58,00%
MEDsan GmbH MEDsan® SARS-CoV-2 Antigen Rapid Test 100,00% 47,80% 0,00% 58,00%
Mélab GmbH mdé-screen Corona Antigen Test 100,00% 47,80% 0,00% 58,00%
gzijirll_gt;dHotgen Biotech z\g)(;llzig;rgg%v)irus 2019-nCoV Antigen Test 100,00% 47,80% 0,00% 56,00%
Hangzhou Test Testsealabs® Rapid Test Kit COVID-19 Antigen
Biotechnology Co., Ltd Test Cassette 100,00% 47,80% 0,00% 56,00%
DNA Diagnostic A/S. Covid-19 Antigen Detection Kit 100,00% 39,10% 10,00% 54,00%
MP Biomedicals Rapid SARS-CoV-2 Antigen Test Card 100,00% 43,50% 0,00% 54,00%
Germany GmbH
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Qingdao Hightop . . . .
Biotech Co.. Ltd. Hightop SARS-CoV-2 (Covid-19) Antigen Rapid Test 100,00% 43,50% 0,00% 54,00%
éfmﬁg Boson Biotech | 5ARS Cov-2 Antigen Schnelltest 100,00% 43,50% 0,00% 54,00%
Anhui Deepblue Medical . ; )
Te d‘#} o g;’ c‘;_‘ Lt d_' COVID-19 (SARS CoV-2) Antigen Test Kit (Colloidal Gold) 100,00% 39,10% 0,00% 52,00%
Eldipburgh Genetics Edinburgh Geqetics.ActivXpress+ COVID-19 Antigen 100,00% 34,80% 0,00% 50,00%
Limited Complete Testing Kit
BIOMERICA Inc. COVID-19-Antigen-Schnelltest (Nasopharyngeal-Abstrich) 100,00% 30,40% 0,00% 48,00%
I‘_’:g";‘;r‘s Biyoteknoloji | p.hidFor SARS-CoV-2 Rapid Antigen Test Colloidal Gold 100,00% 30,40% 0,00% 48,00%
Beijing Lepu Medical g . . . . o o o o
Technology Co., Lid SARS-CoV-2 Antigen Rapid Test Kit 100,00% 26,10% 0,00% 46,00%
Fuijirebio Inc. (Mast
Diagnostica GmbH) ESPLINE® SARS-CoV-2 100,00% 21,70% 0,00% 46,00%
R-Biopharm AG RIDA®QUICK SARS-CoV-2 Antigen 100,00% 17,40% 0,00% 44,00%
PerGrande BioTech SARS-CoV-2 Antigen Detection Kit o o o
Development Co., Ltd. (Colloidal Gold Immunochromatographic Assay) 100,00% 17,40% 0,00% 42,00%
Hangzhou Clongene . .
B Otggh cuo., Lt d? Clungene COVID-19 Antigen Rapid Test 94,40% 34,80% 0,00% 50,00%
IVC Pragen Healthcare | GenBody COVID-19 Ag 94,40% 26,10% 0,00% 46,00%
Hangzhou Laihe . . .
Biotech Co., Ltd. '('ggﬁgig;"g'ﬁ;r°"a""”5 (COVID-19) Antigen Test Kit 94,40% 17,40% 0,00% 42,00%
(Lissner Qi GmbH)
ProGnosis Biotech Rapid Test Ag 2019-nCoV 94,10% 65,20% 10,00% 64,00%
Genrui Biotech Inc. Genrui SARS-CoV-2 Antigen Test Kit (Colloidal Gold) 94,10% 56,50% 0,00% 58,00%
Eurobio Scientific EBS SARS-CoV-2 Ag Rapid Test 94,10% 34,80% 0,00% 48,00%
Oncosem Onkolojik
Sistemler San. Ve Tic. CAT Antigen Covid Rapid Test 94,10% 30,40% 0,00% 46,00%
AS.
Zhejiang Anji Saianfu _ . . . o o o o
Biotech Co. Ltd. reOpenTest COVID-19 Antigen Rapid Test (Colloidal Gold) 94,10% 30,40% 0,00% 46,00%
Nanjing Norman . | . ! .
Biological Technology z“c";’lﬁgig;‘g’;”l‘;")rus (2019-nCOV) Antigen Testing Kit 94,10% 26,10% 0,00% 44,00%
Co.,Ltd
SGA Miihendislik DAN. -~ _ . . y f o o o o,
EG. love DIS.LtA.STI V-Chek SARS-CoV-2 Rapid Ag Test Kit (Colloidal Gold) 94,10% 26,10% 0,00% 44,00%
Jiangsu Medomics
Medical Technology SARS-CoV-2-Antigen-Testkit (LFIA) 94,10% 21,70% 0,00% 42,00%
Co., Ltd
Novatech Tibbi Cihaz . .
Uriinleri San. Ve rovacheck-Ag SARS-CoV-2 Covid-19 Antigen 94,10% 21,70% 0,00% 42,00%
Tic.A.S. P
BTNX, Inc. (Biotrend ' } . . . . . .
Chemikalien Gmbh) Rapid Response COVID-19 Rapid Test Device 94,10% 13,00% 10,00% 40,00%
Labnovation Labnovation SARS-CoV-2 Antigen Rapid Test Kit o o
Technologies, Inc. (Immunochromatography) 94,10% 17,40% 0,00% 40,00%
Avalun Ksmart® SARS-COV2 Antigen Rapid Test 94,10% 13,00% 0,00% 38,00%
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GenSure Biotech Inc. | DIA-COVID® COVID-19 Ag Rapid Test Kit 94,10% 13,00% 0,00% 38,00%
ACON Biotech Flowflex SARS-CoV-2-Antigenschnelltest o, o o o
(Hangzhou) Co., Ltd (Nasopharynxtupfer) 94,10% 4.30% 0,00% 34,00%
SD BIOSENSOR
(Roche Diagnostics SARS-CoV-2 Rapid Antigen Test 88,90% 30,40% 0,00% 46,00%
GmbH)
SD BIOSENSOR STANDARD™ Q COVID-19 Ag Test 88,90% 30,40% 0,00% 46,00%
Quidel Corporation Sofia SARS Antigen FIA 88,90% 8,70% 0,00% 36,00%
ﬁ‘;re Technology Co., | -3 6a COVID-19 Antigen Schnelltest 88,20% 26,10% 0,00% 42,00%
Humasis Co., Ltd. Humasis COVID-19 Ag Test 88,20% 21,70% 0,00% 40,00%
Wuhan UNscience : . y o, o o o,
; SARS-CoV-2 Antigen Rapid Test Kit 88,20% 17,40% 0,00% 38,00%
Biotechnology Co., Ltd.
Hangzhou Immuno IMMUNOBIO SARS-CoV-2 Antigen-Schnelltest o o o o
Biotech Co.Ltd. (COVID-19 Ag) 88,20% 13,00% 0,00% 36,00%
éfmﬁg WIZBiotech | \yj hiotech SARS-CoV-2 Antigen Rapid Test 88,20% 13,00% 0,00% 36,00%
NanoEntek Inc FREND™ COVID-19 Ag 88,20% 8,70% 0,00% 34,00%
Guangzhou Wondfo Wondfo SARS-CoV-2 Antigen Test (Lateral Flow Method) 88,20% 0,00% 0,00% 30,00%
Biotech Co. Ltd
nal von minden gmbh | NADAL® COVID-19 Ag Schnelltest 83,30% 13,00% 0,00% 36,00%
Becton Dickinson BD Veritor™ System for Rapid Detection of SARS-CoV-2 83,30% 8,70% 0,00% 34,00%
Green Cross Medical
Science Corp. (Weko Genedia W Covid-19 Ag 83,30% 8,70% 0,00% 34,00%
Pharma GmbH)
Zet Modikal Tekstil Dis | softec SARS COV-2 (Covid-19) Antigen Test Kit 82,40% 21,70% 10,00% 40,00%
Aesku Diagnostics Aesku Rapid SARS-CoV-2 Rapid Test 82,40% 17,40% 0,00% 36,00%
GmbH
Guangdong Hecin 2019-nCoV Antigen Test Kit(colloidal gold method) 82,40% 13,00% 0,00% 34,00%
Scientific,Inc.
Salofa OY (S,jfs"gghz’:yﬁ;‘;f\xa@)’“ige“ Rapid Test Cassette 82,40% 13,00% 0,00% 34,00%
S:;fgzg‘i’;{?j“‘“‘ Zhenrui COVID-19 (SARS-COV-2) Antigen Test Kits 82,40% 13,00% 0,00% 34,00%
g%‘g’r‘%iﬁ:;‘ng Co. Ltd. | Covid-19 Antigen Schnelttest 77,80% 0,00% 0,00% 28,00%
. Dia Sure Covid-19 Antigen Rapid Test Device
Azure Biotech Inc. (NasopnarmoeallOrophanmasal Swab) 76,50% 13,00% 20,00% 36,00%
Amazing Biotech CoroVisio Covid-19 Ag Versieglungsréhrchen Teststreifen o o o o,
(Shanghai) Co.. Ltd (Kolloidales Gold) 76,50% 8,70% 0,00% 30,00%
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Ubersicht aller Tests und Hersteller, die die Minimalanforderung von 75% Sensitivitat bei
einem CT-Wert <25 nicht erreicht haben und somit durchgefallen sind:

Manufacturer Test name CT <25 CT 25-30 CT >30 CT 17-36
Servoprax Cleartest Coronaantigen 66,70% 0,00% 0,00% 24,00%
VivaChek Biotech VivaDiag Pro SARS-CoV-2 Ag Rapid Test 64,70% 0,00% 0,00% 22,00%
(Hangzhou) Co,Ltd.

Medicon Co., Ltd. Trueline COVID-19 Ag Rapid Test 58,80% 4,30% 0,00% 22,00%
gzngl_ztr;ou Realy Tech I\lss\:/ae;)(:oronavirus (SARS-Cov-2) Antigen Rapid Test Cassette 58,80% 0,00% 0,00% 20,00%
Mexacare GmbH ) : o, o o o
Heidalnory QuickTestCorona COVID-19 Antigen Schnelltest 52,90% 4,30% 0,00% 20,00%
Hangzhou Genesis KaiBiLi COVID-19 Antigen Rapid Test Device 52,90% 0,00% 0,00% 18,00%
Biocontrol Co., Ltd

Inzek International Biozek medical COVID-19 Antigen Rapid Test Cassette 52,90% 0,00% 0,00% 18,00%
Trading

ft‘(‘j’esc’ee” Diagnostics | covip-19 Antigen Rapid Test Cassette 52,90% 0,00% 0,00% 18,00%
YAE?%QEES'??? ’ VivaDiag SARS-CoV-2 Ag Rapid Test 50,00% 0,00% 0,00% 18,00%
é‘l’g;’ﬂﬁlgfgygo Lig. | Joysbio SARS-CoV-2 Antigen Rapid Test Kit (Colloidal Gold) 47,10% 4,30% 0,00% 18,00%
W.H.P.M, Inc First SIGN SARS-CoV-2 Antigen Test 47,10% 0,00% 0,00% 16,00%
nal von minden GmbH | dedicio Medical Test COVID-19 Ag plus Test 35,30% 0,00% 0,00% 12,00%
Coris Bioconcept COVID-19 Ag Respi-Strip 33,30% 0,00% 0,00% 12,00%
Certest Biotec S. L. CerTest SARS-CoV-2 29,40% 0,00% 0,00% 10,00%
hangzhou Biotest Lumiratek SARS-CoV-2 Antigen Rapid Test Cassette 29,40% 0,00% 0,00% 10,00%
ggw:ge':esaghzfg e SARS-Cov-2 Antigen Rapid Test Cassette (swab) 29,40% 0,00% 0,00% 10,00%
$:R?:;Iogy€orp FORA COVID-19 ANTIGEN RAPID TEST 27,80% 0,00% 0,00% 10,00%
Acro Biotech Inc Acro COVID-19 Antigen Rapid Test 16,70% 0,00% 0,00% 6,00%
e COVID-19 AG AllTest 16,70% 0,00% 0,00% 6,00%
Rapigen Biocredit COVID-19 Ag 16,70% 0,00% 0,00% 6,00%
{ikang Diagnostics C0- | sARS-Cov-2 Antigen Test Kit (Immunochromatography) 11,80% 0,00% 0,00% 4,00%
Xiamen Zhongsheng

Langjie Biotechnology Covid-19 Antigen Test Cassette 11,80% 0,00% 0,00% 4,00%
Co., Ltd

Beijing Savant New Coronavirus (SARS-CoV-2) N Protein Detection Kit o, o
Biotechnology Co., Ltd (Fluorescence Immunchromatography) 0,00% 0,00% 0,00% 0,00%
Joinstar Biomedical COVID-19 Antigen Rapid Test (Latex 0,00% 0,00% 0,00% 0,00%
Technology Co., Ltd

Lionex GmbH Lionex COVID-19 Ag Rapid Test 0,00% 0,00% 0,00% 0,00%
Unioninvest Unibioscience COVID-19 Rapid Antigen Test 0,00% 0,00% 0,00% 0,00%
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Abstract

Objective
Independent evaluation of the sensitivity of CE-marked SARS-CoV-2 antigen rapid
diagnostic tests (Ag RDT) offered in Germany.

Method

The sensitivity of 122 Ag RDT was adressed using a common evaluation panel.
Minimum sensitivity of 75% for panel members with CT<25 was used for
differentiation of devices eligible for reimbursement in in the German healthcare

system.

Results

The sensitivity of different SARS-CoV-2 Ag RDT varied over a wide range. The
sensitivity limit of 75% for panel members with CT <25 was met by 96 of the 122
tests evaluated; 26 tests exhibited lower sensitivity, few of which were completely
failing. Some devices exhibited high sensitivity, e.g. 100% for CT<30.

Conclusion

This comparative evaluation succeeded to distinguish less sensitive from better
performing Ag RDT. Most of the Ag RDT evaluated appear to be suitable for fast
identification of acute infections associated with high viral loads. Market access of
SARS-CoV-2 Ag RDT should be based on minimal requirements for sensitivity and

specificity.
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Introduction

A large number of antigen-detecting rapid diagnostic tests (Ag RDTs) for SARS-CoV-
2 are available on the European market, both for professional use and as self-tests.
Rapid tests are based on lateral flow immunochromatography using antibodies
against SARS-CoV-2 proteins (antigens), present in respiratory tract specimens. By
far most Ag RDTs target the viral nucleoprotein (N), only very few assays work with
spike protein (S) detection. Viral variants of concern (VOC) have been described
mainly for the S gene, leaving the vast majority of SARS-CoV-2 Ag RDT unaffected,;
however, the few SARS-CoV-2 Ag RDT based on spike protein detection should be
checked at regular intervals for potential deficiencies. While PCR is still the gold
standard for virus detection, there is an increasing evidence that infectivity by
respiratory secretions correlates with high viral loads present in the early phase of
infection, e.g. before and after (0-10 days) onset of symptoms. Thus Ag RDTs allow
rapid identification of acutely infected and potentially infectious individuals facilitating
fast decisions on containment of virus spread, patient care, isolation and contact
tracing. Furthermore, Ag RDTs may save limited reagents of more sensitive
molecular diagnostics to serve other diagnostic needs, e.g. disease management or

confirmation of Ag RDT reactive results.

In the European Union (EU), regulatory requirements for SARS-CoV-2 in vitro
diagnostic medical devices (IVD) are defined by the IVD Directive 98/79/EC (IVDD)
and have to be addressed by the manufacturer prior to access to the EU Common
Market. However, certification (CE-marking) of SARS-CoV-2 diagnostics is currently
done solely by the manufacturer (self-certification), without third party intervention.
The exception are SARS-CoV-2 self-tests, where a notified body has to assess the
lay person studies. However, due to the urgency in the Corona situation a national
derogation can be agreed by the national Competent Authority, e. g. based on the
performance of an identical test for professional use. From May 2022 the IVDD will
be replaced by the IVD Regulation (EU) 2017/746 (IVDR) where a risk-based
classification of IVDs is the basis for the scrutiny of their assessment (1). SARS-CoV-
2 1VD will belong to the high-risk devices (class D) under the IVDR, requiring a
Notified Body both for certification of the manufacturer's quality management system
and for assessment of the technical documentation of the device. Furthermore, EU

reference laboratories (EURL) will be responsible for independent laboratory testing
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of class D devices to verify performance features and to assure batch to batch

consistency.

However, at the time being independent evaluations of SARS-CoV-2 Ag RDT that

allow conclusions on their performance are largely missing.

In the current situation with absence of strict regulatory requirements for most SARS-
CoV-2 IVD, the German Ministry of Health decided to link the reimbursement of
SARS-CoV-2 Ag RDT to provision of evidence of essential quality features of these
assays. This evidence consisted of two parts: 1) provision by the manufacturer of
evidence for compliance with minimum criteria, and 2) successful independent
laboratory evaluation. Minimum criteria for sensitivity and specificity were jointly
defined by Paul-Ehrlich-Institut (PEI) and Robert Koch Institut (RKI), two
governmental authorities in Germany (2). Manufacturers or distributors of SARS-
CoV-2 Ag RDT document for the respective SARS-CoV-2 Ag RDT compliance with
these minimum criteria before the device can be listed as eligible for reimbursement
on a dedicated webpage of Bundesinstitut fir Arzneimittel und Medizinprodukte

(BfArM), another governmental authority (3).

Devices were selected from the BfArM list for the comparative evaluation performed
by PEI/RKI. The aim of this comparative evaluation was to both determine the “state
of art” sensitivity of proficient devices and identify devices not reaching the minimum
sensitivity level. Subsequently, devices with sensitivity below “state of the art” were
removed from the BfArM list while all devices with successful evaluation outcome
were published on PEI webpage (4). In the meantime more than 120 SARS-CoV-2
Ag-RDT have been evaluated in direct comparison using common SARS-CoV-2
specimens. The outcome and conclusions of this study are summarized in this

manuscript.
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Materials and Methods

Evaluation panel

Detailed characterization of the evaluation panel has been described by Puyskens et
al. in the tandem publication to this study. In short, pools from nasopharyngeal and
oropharyngeal swabs were prepared as random mixtures obtained from up to 10
swabs. While dry swabs were directly eluted in phosphate buffered saline (PBS), the
residual amount virus transport media (VTM) contained in moist swabs was diluted in
PBS. Care was taken not to use VTM containing the protein denaturing component

guanidinium.

Individual pools are composed of samples with similar SARS-CoV-2 concentrations,
expressed as cycle threshold (CT) values of semiquantitative PCR. In total 50
different pools were defined as members of the evaluation panel and stored as 500 pl
aliquots at -80°C. The CT of each panel member was determined by PCR, and the
putative number of RNA copies calculated with the aid of the reference preparations
distributed by the German external quality assessment (EQA) provider INSTAND e.
V. (5). Furthermore, presence of infectious virus detectable by propagation in Vero
cell culture was determined for the individual pools.

The whole evaluation panel may be subdivided into three subgroups: panel
members, which are characterized by very high (CT 17-25; 18 pools), high (CT 25-
30; 23 pools) or moderate (CT 30-36; 9 pools) viral load. During the comparative
evaluation 4 panel members of the original panel had to be replaced, resulting in a
slight shift of subgroups composition in the resulting panel version 2: 17 pools
covering the CT-range 17-25, 23 pools the CT range 25-30 and 10 pools the CT
range 30-36.

Antigen stability

Real-time antigen stability in panel members was investigated using quantitative
SARS-CoV-2 ELISA Lumipulse G SARS-CoV-2 Ag (Fujirebio Inc., Shinjuku-ku,
Tokyo, Japan). Panel members were tested after initial thawing and throughout one
week incubation at 4°C. Furthermore, potential impact of additional freeze/thaw cycle

was addressed.
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Comparative evaluation

In the beginning of the comparative evaluation, laboratories participating in the
comparative evaluation included the Robert Koch-Institute, the Paul-Ehrlich-Institute,
the Nationales Konsiliarlaboratorium fir Coronaviren (Charité), the Bundeswehr
Institute of Microbiology, the Bernhard-Nocht-Institut fir Tropenmedizin, and
laboratories of the association ALM (Akkreditierte Labors in der Medizin). At a later
stage, because of the massively increasing work load, the evaluation was continued
mainly by PEI and RKI. Panels were shipped on dry ice and, once thawed, 50 pl
aliquots were prepared, kept at 4°C and used within 5 days, without further freeze /
thaw step. For each Ag RDT and panel member, the 50 pul aliquot was completely
absorbed using the specimen collection device, e.g. swab, provided with the
respective test. The swabs were then eluted in the test-specific buffer, strictly
following the respective instructions for use (IFU). After applying the sample/buffer
solution onto the test cassette and incubation, visual read out of control and target
lines was done independently by two lab technicians, with potential discrepant results
preliminarily interpreted as “equivocal’. In favor of the tests evaluated, both reactive
and equivocal results for the target line were eventually scored as positive. At PEI the
test cassettes were immediately scanned using BLOTrix Reader R2L (BioSciTec
GmbH) and analysed with BLOTrix 4 Cubos (B4C) software (BioSciTec GmbH), at
other evaluation sites the test results were documented by photographs. Some tests

were provided with reading instruments and read as per instruction manual provided.

Tests were selected from original manufacturers, as far as this information was
available. Often duplicate version of the very same tests are marketed under a new
test name, new manufacturer or different distributor. Repeat testing of duplicates was
avoided as far as possible in order to cope with the already huge variety of different

tests placed on the EU Common Market.
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Results

Characterization of the evaluation panel

Panel members spanned the CT range between 17 and 36. A specimen with an
assigned SARS-CoV-2 RNA concentration of 10° RNA copies/ml provided by
INSTAND corresponded to the CT value of 25. Assuming that a CT difference of 1
corresponds to a concentration factor of 2 and taking into account that the individual
panel members cover a CT range from 17 to 36, the SARS-CoV-2 RNA amounts in
the panel cover a concentration range from >10° to <102 copies / ml, respectively.
The CT values of 20 or 30 would than correspond to approximate SARS-CoV-2 RNA
concentrations of 3 x 10" or 3 x 10* copies / ml, respectively.

SARS-CoV-2 propagation in cell culture resulted in positive results for several of the
low CT / high titre specimens, indicating presence of infectious virus despite the

various preparation steps (more details in the tandem publication of Puyskens et al).

Stability of the analyte SARS-CoV-2 antigen in all panel members was studied under
different conditions using a quantitative ELISA. While additional freeze/thaw steps
had negative effect on analyte stability, there was no significant impact on the
antigen content after up to 7 days storage at 4°C of the liquid 50 pul aliquots (data not
shown). From one 500 pl thawed aliquot, nine to ten 50 ul aliquots were immediately
filled and used within 5 days for the corresponding number of 9-10 test kits, ensuring

no stability issues.

Comparative evaluation

122 SARS-CoV-2 rapid tests were evaluated in direct comparison using the
evaluation panel, with only few differences between the closely related panel
versions 1 and 2. For acceptable Ag RDT performance a minimum sensitivity of 75%
for the panel member subgroup with very high SARS-CoV-2 concentration (CT<25,
viral load around 10° SARS-CoV-2 RNA/mI and higher) was defined. This criterion
corresponds to the detection of at least 14 of 18 subgroup positives in panel version
1 (18 members with CT<25), or 13 of 17 (17 members with CT<25 in panel version

2), respectively.
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Of the 122 SARS-CoV-2 Ag RDT evaluated, 96 tests (78.7%) had a sensitivity of
>75% for panel members with high viral loads (CT<25; Table 1), and 26 tests
(21.3%) were of lower sensitivity not meeting the sensitivity criterion (Table 2). Of the
96 tests meeting the sensitivity limit, 58 (60.4%) detected all panel members of the
subgroup with CT< 25 (100% subgroup sensitivity), and another 17 tests (17.7%)
exhibited a respective subgroup sensitivity of >90%. In addition, 19 tests (19.8%)

showed a sensitivity of >75% even in the CT range 25-30.

The 96 tests meeting the sensitivity criteria were reactive with between 14 and 41
members of the 50 members panel (supplemental Table 1). On average throughout
all successful tests, 27 panel members were reactive. Overall reactivity of SARS-
CoV-2 Ag RDT strongly followed the analyte concentration throughout the panel,

justifying the conclusions of this study (supplemental Table 1).

The 26 SARS-CoV-2 Ag RDT missing the sensitivity criteria either failed completely
(2 tests with O reactives) or were reactive with 2 to 12 (average 6.3) panel members.
Again, reactivity was dependent on the analyte concentration throughout the panel
members (supplemental Table 2). Two tests failed because of constant faint
background reactivity throughout all panel members; this background reactivity was
also seen when using pure extraction buffer and was thus not caused by the panel

composition (data not shown).
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Discussion

There is convincing evidence that infectivity of SARS-CoV-2 correlates directly with
high viral loads in respiratory specimens of acutely infected persons. It has therefore
been suggested to use antigen tests rather to detect potential infectivity to help to
control the spread of infection than for the purpose of clinical diagnosis. Ag RDTs are
designed to detect SARS-CoV-2 antigens in respective samples and have become a
key part of testing strategies in many countries since fall 2020. Hundreds of different
Ag RDTs, most often of East-Asian origin, are available on the Common Market in
Europe. Nearly all tests state in their IFUs sensitivity values of >90% for PCR-
confirmed specimens. Such statements are unreliable and in strong contrast to the
results of our study and to independent evaluations. Their only explanation is a

strong preselection of high-positive specimens.

Lack of independent evaluation combined with unreliable statements of quality
features led the German Ministry of Health to request a comparative evaluation of the
sensitivity of test kits offered in Germany. At the time being there are no EU-wide
requirements for quality features of COVID-19 IVDs such as a defined minimum
sensitivity or minimum specificity, and manufacturers may themselves certify their
devices to comply with basic requirements of the IVDD. Therefore, it is mainly left to
individual Member States or international organizations to define minimum

requirements for acceptance of respective tests.

In Germany, the Ministry of Health decided to link the reimbursement of SARS-CoV-2
Ag RDT to quality requirements to be fulfilled by acceptable devices. Minimum
requirements were jointly formulated by Paul-Ehrlich-Institute and Robert Koch-
Institute and state for SARS-CoV-2 Ag RDTs a minimum sensitivity of 80% for PCR
positive specimens obtained within the first seven days after symptom onset; the
minimum specificity was defined as >97%, and for both requirements a study
population of at least 100 persons is required. Analogous requirements of SARS-
CoV-2 Ag RDTs have been proposed by the World Health Organization for the
emergency use listing (EUL) (6), the US Food and Drug Administration (FDA) (7), the
European Center for Disease Control (ECDC) (8), the Swiss Authority Bundesamt fur
Gesundheit (BAG) (9) or the non-governmental Foundation for Innovative New
Diagnostics (FIND) (10). With mandatory application of the EU IVD Regulation
(IVDR) for SARS-CoV-2 Ag RDT their regulatory oversight will improve in near future.

9
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In this context it might be of interest that so-called Common Specifications have
already been drafted for SARS-CoV-2 IVD. Although these draft quality requirements
are still under consultation and not yet in effect, they will become essential

prerequisites for future CE-marking of respective devices.

For the time being, successful participation in a comparative evaluation of the crucial
test feature sensitivity was installed as another precondition for reimbursement of
SARS-CoV-2 Ag RDT by the German healthcare system. The first round of this

evaluation is summarized in this manuscript.

The sensitivity requirement defined for a successful outcome in the comparative
evaluation study (>75% sensitivity for CT<25) is in line with international
requirements mentioned above, as far as clinical specimens from acutely infected
individuals are comparable to the members of our evaluation panel. We followed
routine use of the tests as far as possible, including pre-analytical steps like antigen
absorption of the test-specific swabs, and subsequent elution into the test-specific
buffer. The vast majority of Ag RDTs included in our study showed sufficient
sensitivity according to our criteria. Nevertheless, the results showed a wide range of
varying sensitivities. There were few tests with fairly high and many tests with
sufficient sensitivity, but also quite a few tests, which did not meet the minimum
criterion. The study shows that the majority of SARS-CoV-2 Ag RDTSs correctly
identify high viral loads of <CT 25 (>10° virus RNA copies/mL) in samples from the
respiratory tract with a sensitivity of >75%, supporting their use in the early
symptomatic phase. However, although sensitivity often declined with CT>25, there
were also few SARS-CoV-2 Ag RDTs with quite high sensitivity, even 100% for
CT<30, or up to 86% for the complete CT range (CT 17-36). There are scientific
publications of further independent head-to-head evaluations for SARS-CoV-2 Ag
RDT which, however, are limited to the comparison of only few tests (11-17).
Respective conclusions based on clinical specimens are consistent with our results,
and the sensitivity ranking of different tests was widely in line with our results based

on the evaluation panel.

Since most of the SARS-CoV-2 Ag RDTs offered in Europe are provided without a
readout device, visual interpretation of test results is indispensable. We would like to
emphasize that few discrepant tests results obtained by two experienced lab

technicians were reported. These equivocal results were ultimately interpreted as

10
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reactive, in favor of the tests under investigation. However, visual readout and
subjective interpretation of faint test lines, potentially caused by borderline
concentration of the analyte, presents a challenge for less experienced users, e.g.

lay persons using Ag RDTs as self tests.

A limitation of the study is its spot check nature since it cannot address variations
between different batches of the same product, or variations between different test

locations (see also the tandem publication of Puyskens et al).

In conclusion, by using the same panel for a large number of different SARS-CoV-2
Ag RDT we were able to evaluate the comparative performance of the different tests
under the same conditions. The evaluation panel proved to be accurate for sensitivity
differentiation of SARS-CoV-2 Ag RDTSs, distinguishing better performing from less
suitable tests. The continuation of the comparative evaluation is needed cope with
the rapidly growing market of SARS-CoV-2 Ag RDT. Since the panel has now been
exhausted, we will continue the evaluation with a new set of samples with similar

features, accurately calibrated against its predecessor.
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Table 1

Comparative evaluation results of SARS-CoV-2 antigen RDT passing the sensitivity criteria

(in alphabetical order of manufacturers)

Sensitivity

No. Manufacturer Test name CT<25 CT25-30 CT>30 CT17-36

1 Abbott Rapid Diagnostics Jena GmbH Panbio™COVID-19 Ag Rapid Test Device (NASOPHARYNGEAL) 100,0% 60,9% 0,0% 64,0%
2 ACON Biotech (Hangzhou) Co., Ltd Flowflex SARS-CoV-2-Antigenschnelltest (Nasopharynxtupfer) 94,1% 4,3% 0,0% 34,0%
3 Aesku Diagnostics GmbH Aesku Rapid SARS-CoV-2 Rapid Test 82,4% 17,4% 0,0% 36,0%
4 Affimedix TestNOW® - COVID-19 Antigen 100,0% 47,8% 0,0% 58,0%
5 Amagzing Biotech (Shanghai) Co., Ltd CoroVisio Covid-19 Ag Versieglungsrohrchen Teststreifen (Kolloidales Gold) 76,5% 8,7% 0,0% 30,0%
6 Ameda Labordiagnostik GmbH AMP Rapid Test SARS-CoV-2 Ag 100,0% 78,3% 0,0% 70,0%
7 AmonMed (Xiamen) Biotechnology Co., Ltd. COVID-19 Antigen Rapid Test Kit (Colloidal Gold) 100,0% 87,0% 30,0% 80,0%
8 Anbio (Xiamen) Biotechnology Co., Ltd Rapid Covid-19 Antigen Test (Colloidal Gold ) 100,0% 52,2% 0,0% 58,0%
9 Anhui Deepblue Medical Technology Co. , Ltd. COVID-19 (SARS CoV-2) Antigen Test Kit (Colloidal Gold) 100,0% 39,1% 0,0% 52,0%
10 ASAN PHARM.CO.,LTD. Asan Easy Test COVID-19 Ag 100,0% 69,6% 0,0% 66,0%
11 Atlas Link Technology Co.,Ltd. Nova Test SARS-CoV-2 Antigen Rapid Test Kit 100,0% 60,9% 0,0% 62,0%
12 Avalun Ksmart® SARS-COV2 Antigen Rapid Test 94,1% 13,0% 0,0% 38,0%
13 AXIOM Gesellschaft fiir Diagnostica und Biochemica mbH Axiom Diagnostics COVID-19 Ag Schnelltest 100,0% 52,2% 0,0% 58,0%
14 Azure Biotech Inc. Dia Sure Covid-19 Antigen Rapid Test Device (Nasopharyngeal/Oropharyngeal Swab) 76,5% 13,0% 20,0% 36,0%
15 Becton Dickinson BD Veritor™ System for Rapid Detection of SARS-CoV-2 83,3% 8,7% 0,0% 34,0%
16 Beijing Beier Bioengineering Co., Ltd. Covid-19 Antigen Schnelltest 77,8% 0,0% 0,0% 28,0%
17 Beijing Hotgen Biotech Co., Ltd. Novel Coronavirus 2019-nCoV Antigen Test (Colloidal gold) 100,0% 47,8% 0,0% 56,0%
18 Beijing Lepu Medical Technology Co., Ltd SARS-CoV-2 Antigen Rapid Test Kit 100,0% 26,1% 0,0% 46,0%
19 Beijing Tigsun Diagnostics Co.;Ltd. Tigsun COVID-19 Saliva Antigen Rapid Test 100,0% 87,0% 30,0% 80,0%
20 BIOMERICA Inc. COVID-19-Antigen-Schnelltest (Nasopharyngeal-Abstrich) 100,0% 30,4% 0,0% 48,0%
21 BIONOTE NowCheck® COVID-19 Ag Test 100,0% 65,2% 0,0% 66,0%
22 BioRepair GmbH Covid 19 Antigen Schnelltest 100,0% 78,3% 0,0% 70,0%
23 BIOSYNEX SWISS SA BIOSYNEX COVID-19 Ag BSS 100,0% 78,3% 11,1% 74,0%
24 BTNX, Inc. (Biotrend Chemikalien Gmbh) Rapid Response COVID-19 Rapid Test Device 94,1% 13,0% 10,0% 40,0%
25 Chil Tibbi Mal. San. Tic. Ltd. Sti COVID-19 Antigen Schnell Test (Nasopharyngeal / Oropharyngeal Tupfer Kassette) 100,0% 60,9% 0,0% 62,0%
26 Core Technology Co., Ltd. Canea COVID-19 Antigen Schnelltest 88,2% 26,1% 0,0% 42,0%
27 DNA Diagnostic A/S. Covid-19 Antigen Detection Kit 100,0% 39,1% 10,0% 54,0%
28 Edinburgh Genetics Limited Edinburgh Genetics ActivXpress+ COVID-19 Antigen Complete Testing Kit 100,0% 34,8% 0,0% 50,0%
29 Eurobio Scientific EBS SARS-CoV-2 Ag Rapid Test 94,1% 34,8% 0,0% 48,0%
30 Fuijirebio Inc. (Mast Diagnostica GmbH) ESPLINE® SARS-CoV-2 100,0% 21,7% 0,0% 46,0%
31 Genrui Biotech Inc. Genrui SARS-CoV-2 Antigen Test Kit (Colloidal Gold) 94,1% 56,5% 0,0% 58,0%
32 GenSure Biotech Inc. DIA-COVID® COVID-19 Ag Rapid Test Kit 94,1% 13,0% 0,0% 38,0%
33 Getein Biotech, Inc. One Step Test for SARS-CoV-2 Antigen (Colloidal Gold) 100,0% 82,6% 0,0% 72,0%
34 Green Cross Medical Science Corp. (Weko Pharma GmbH) Genedia W Covid-19 Ag 83,3% 8,7% 0,0% 34,0%
35 Guangdong Hecin Scientific,Inc. 2019-nCoV Antigen Test Kit(colloidal gold method) 82,4% 13,0% 0,0% 34,0%
36 Guangdong Wesail Biotech Co., Ltd. COVID-19 Ag Test Kit 100,0% 52,2% 11,1% 62,0%
37 Guangzhou Wondfo Biotech Co. Ltd Wondfo SARS-CoV-2 Antigen Test (Lateral Flow Method) 88,2% 0,0% 0,0% 30,0%
38 Hangzhou Clongene Biotech Co., Ltd. Clungene COVID-19 Antigen Rapid Test 94,4% 34,8% 0,0% 50,0%
39 Hangzhou Immuno Biotech Co.,Ltd. IMMUNOBIO SARS-CoV-2 Antigen-Schnelltest (COVID-19 Ag) 88,2% 13,0% 0,0% 36,0%
40 Hangzhou Laihe Biotech Co., Ltd. (Lissner Qi GmbH) Lyher Novel Coronavirus (COVID-19) Antigen Test Kit (Colloidal Gold) 94,4% 17,4% 0,0% 42,0%
41 Hangzhou Lysun Biotechnology Co., Ltd. Lysun COVID-19 Antigen Rapid Test Device (Colloidal Gold) 100,0% 78,3% 0,0% 70,0%
42 Hangzhou Testsea Biotechnology Co., Ltd Testsealabs® Rapid Test Kit COVID-19 Antigen Test Cassette 100,0% 47,8% 0,0% 56,0%
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43 Humasis Co., Ltd. Humasis COVID-19 Ag Test 88,2% 21,7% 0,0% 40,0%
44 IVC Pragen Healthcare GenBody COVID-19 Ag 94,4% 26,1% 0,0% 46,0%
45 Jiangsu Diagnostics Biotechnology Co., Ltd COVID-19 Antigen Rapid Test Cassette (Colloidal Gold) 100,0% 78,3% 0,0% 68,0%
46 Jiangsu Medomics Medical Technology Co., Ltd SARS-CoV-2-Antigen-Testkit (LFIA) 94,1% 21,7% 0,0% 42,0%
47 Joinstar Biomedical Technology Co., Ltd (CIV care impuls Vertrieb) COVID-19 Antigen Schnelltest (Colloidal Gold) 100,0% 60,9% 0,0% 64,0%
48 Labnovation Technologies, Inc. Labnovation SARS-CoV-2 Antigen Rapid Test Kit (Immunochromatography) 94,1% 17,4% 0,0% 40,0%
49 Lumigenex (Suzhou) Co., Ltd. PocRoc SARS-CoV-2, Antigen Schnelltest Set (Kolloidales Gold) 100,0% 65,2% 0,0% 64,0%
50 LumiQuick Diagnostics, Inc. QuickProfile Covid-19 Antigen Test Card 100,0% 91,3% 20,0% 80,0%
51 LumiraDX LumiraDx SARS-CoV-2 Ag Test 100,0% 52,2% 0,0% 60,0%
52 MEDsan GmbH MEDsan® SARS-CoV-2 Antigen Rapid Test 100,0% 47,8% 0,0% 58,0%
53 Merlin Biomedical (Xiamen) Co., Ltd. SARS-CoV-2 Antigen Rapid Test Cassette 100,0% 82,6% 0,0% 72,0%
54 Moélab GmbH mdo-screen Corona Antigen Test 100,0% 47,8% 0,0% 58,0%
55 MP Biomedicals Germany GmbH Rapid SARS-CoV-2 Antigen Test Card 100,0% 43,5% 0,0% 54,0%
56 nal von minden gmbh NADAL® COVID-19 Ag Schnelltest 83,3% 13,0% 0,0% 36,0%
57 Nanjing Norman Biological Technology Co.,Ltd Novel Coronavirus (2019-nCOV) Antigen Testing Kit (Colloidal Gold) 94,1% 26,1% 0,0% 44,0%
58  NanoEntek Inc FREND™ COVID-19 Ag 88,2% 8,7% 0,0% 34,0%
59 Nantong Diagnos Biotechnology Co., Ltd. COVID-19 Antigen Saliva Test Kit (Colloidal Gold) 100,0% 56,5% 0,0% 60,0%
60 New Gene (Hangzhou) Bioengineering Co., Ltd. Covid-19-Antigen-Testkit 100,0% 87,0% 20,0% 78,0%
61 Novatech Tibbi Cihaz Uriinleri San. Ve Tic.A.S. novacheck®-Ag SARS-CoV-2 Covid-19 Antigen Rapid Test 94,1% 21,7% 0,0% 42,0%
62 Oncosem Onkolojik Sistemler San. Ve Tic. A.S. CAT Antigen Covid Rapid Test 94,1% 30,4% 0,0% 46,0%
63 PCL, Inc. PCL COVID19 Ag Gold Saliva 100,0% 52,2% 0,0% 58,0%
64 PerGrande BioTech Development Co., Ltd. SARS-CoV-2 Antigen Detection Kit (Colloidal Gold Immunochromatographic Assay) 100,0% 17,4% 0,0% 42,0%
65 Precision Biosensor Inc. (Axon Lab AG) Exdia COVID-19-Ag-Test 100,0% 60,9% 0,0% 64,0%
66 ProGnosis Biotech Rapid Test Ag 2019-nCoV 94,1% 65,2% 10,0% 64,0%
67 Quidel Corporation Sofia SARS Antigen FIA 88,9% 8,7% 0,0% 36,0%
68 Qingdao Hightop Biotech Co., Ltd. Hightop SARS-CoV-2 (Covid-19) Antigen Rapid Test 100,0% 43,5% 0,0% 54,0%
69 R-Biopharm AG RIDA®QUICK SARS-CoV-2 Antigen 100,0% 17,4% 0,0% 44,0%
70 Safecare Biotech Hangzhou Co., Ltd. Safecare COVID-19 Ag Rapid Test Kit (Swab) 100,0% 60,9% 0,0% 62,0%
71 Salofa OY salocor SARS-CoV-2 Antigen Rapid Test Cassette (Nasopharyngeal swab) 82,4% 13,0% 0,0% 34,0%
72 ScheBo Biotech AG ScheBo SARS-CoV-2 Quick Antigen 100,0% 91,3% 10,0% 78,0%
73 SD BIOSENSOR (Roche Diagnostics GmbH) SARS-CoV-2 Rapid Antigen Test 88,9% 30,4% 0,0% 46,0%
74 SD BIOSENSOR STANDARD™ Q COVID-19 Ag Test 88,9% 30,4% 0,0% 46,0%
75 SD BIOSENSOR STANDARD™ F COVID-19 Ag FIA 100,0% 65,2% 0,0% 66,0%
76 SGA Miihendislik DAN. EG. Icve DIS.Ltd.STI V-Chek SARS-CoV-2 Rapid Ag Test Kit (Colloidal Gold) 94,1% 26,1% 0,0% 44,0%
77 Shenzhen Lvshiyuan Biotechnology Co., Ltd. Green Spring SARS-CoV-2 Antigen Rapid Test Kit (Colloidal Gold) 100,0% 95,7% 40,0% 86,0%
78 Shenzhen Microprofit Biotech Co., Ltd fluorecare COVID-19 SARS-CoV-2 Spike Protein Test Kit (Colloidal Gold Chromatographic Immunoassay) 100,0% 47,8% 10,0% 58,0%
79 Shenzhen Watmind Medical Co.,Ltd. SARS-CoV-2 Ag Diagnostic Test Kit (Colloidal Gold) 100,0% 95,7% 20,0% 82,0%
80 Shenzhen Watmind Medical Co.,Ltd. SARS-CoV-2 Ag Diagnostic Test Kit (Immuno-fluorescence) 100,0% 60,9% 0,0% 62,0%
81 Shenzhen Zhenrui Biotech co.Ltd. Zhenrui COVID-19 (SARS-COV-2) Antigen Test Kits 82,4% 13,0% 0,0% 34,0%
82 Siemens Healthineers CLINITEST® Rapid COVID-19 Antigen Test 100,0% 87,0% 0,0% 76,0%
83 Sugentech, Inc. SGTi-flex COVID-19 Ag 100,0% 73,9% 0,0% 68,0%
84 Toda Pharma Toda Coronadiag Ag 100,0% 95,7% 40,0% 86,0%
85 Triplex International Biosciences (China) Co., Ltd. SARS-CoV-2 Antigen Rapid Test Kit 100,0% 87,0% 20,0% 78,0%
86 ulti med Products (Deutschland) GmbH COVID-19 Antigen Speicheltest (Immunochromatographie) 100,0% 95,7% 20,0% 82,0%
87 Vitrosens Biyoteknoloji Ltd. Sti RapidFor SARS-CoV-2 Rapid Antigen Test Colloidal Gold 100,0% 30,4% 0,0% 48,0%
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88 Wantai (Beijing Wantai Biological Pharmacy Enterprise Co., Ltd.) SARS-CoV-2 Ag Rapid Test (FIA) 100,0% 78,3% 0,0% 72,0%
89 Wuhan EasyDiagnosis Biomedicine Co., Ltd COVID-19 (SARS-CoV-2) Antigen Test Kit 100,0% 73,9% 0,0% 68,0%
90 Wouhan Life Origin Biotech Joint Stock Co., Ltd. SARS-CoV-2 Antigen Assay Kit (Immunochromatography) 100,0% 56,5% 0,0% 60,0%
91 Wuhan UNscience Biotechnology Co., Ltd. SARS-CoV-2 Antigen Rapid Test Kit 88,2% 17,4% 0,0% 38,0%
92 Xiamen Boson Biotech Co., Ltd SARS-CoV-2 Antigen Schnelltest 100,0% 43,5% 0,0% 54,0%
93 Xiamen WIZ Biotech Co., Ltd. Wizbiotech SARS-CoV-2 Antigen Rapid Test 88,2% 13,0% 0,0% 36,0%
94 Zet Medikal Tekstil Dis Ticaret Ltd. STI. softec SARS COV-2 (Covid-19) Antigen Test Kit 82,4% 21,7% 10,0% 40,0%
95 Zhejiang Anji Saianfu Biotech Co.,Ltd. reOpenTest COVID-19 Antigen Rapid Test (Colloidal Gold) 94,1% 30,4% 0,0% 46,0%
96 Zhejiang Orient Gene Biotech Co.,Ltd Coronavirus Ag Rapid Test Cassette (Swab) 100,0% 87,0% 0,0% 76,0%
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Table 2

Comparative evaluation results of SARS-CoV-2 antigen RDT missing the sensitivity criteria

(in alphabetical order of manufacturers)

Sensitivity
No. Manufacturer Test name CT<25 CT25-30 CT>30 CT17-36
1 Acro Biotech Inc Acro COVID-19 Antigen Rapid Test 16,7% 0,0% 0,0% 6,0%
2 Aikang Diagnostics Co., Ltd. SARS-CoV-2 Antigen Test Kit (Immunochromatography) 11,8% 0,0% 0,0% 4,0%
3 Beijing Savant Biotechnology Co., Ltd New Coronavirus (SARS-CoV-2) N Protein Detection Kit (Fluorescence Immunchromatography) 0,0% 0,0% 0,0% 0,0%
4 Certest Biotec S. L. CerTest SARS-CoV-2 29,4% 0,0% 0,0% 10,0%
5 Coris Bioconcept COVID-19 Ag Respi-Strip 33,3% 0,0% 0,0% 12,0%
6 Hangzhou AllTest Biotech Co. Ltd. COVID-19 AG AllTest 16,7% 0,0% 0,0% 6,0%
7 Hangzhou Biotest Biotech Co., Ltd. Lumiratek SARS-CoV-2 Antigen Rapid Test Cassette 29,4% 0,0% 0,0% 10,0%
8 Hangzhou Genesis Biocontrol Co., Ltd KaiBiLi COVID-19 Antigen Rapid Test Device 52,9% 0,0% 0,0% 18,0%
9 Hangzhou Realy Tech Co., Ltd. Novel Coronavirus (SARS-Cov-2) Antigen Rapid Test Cassette (swab) 58,8% 0,0% 0,0% 20,0%
10 Inzek International Trading Biozek medical COVID-19 Antigen Rapid Test Cassette 52,9% 0,0% 0,0% 18,0%
1 Joinstar Biomedical Technology Co., Ltd COVID-19 Antigen Rapid Test (Latex) 0,0% 0,0% 0,0% 0,0%
12 Joysbio (Tianjin) Biotechnology Co., Ltd. Joysbio SARS-CoV-2 Antigen Rapid Test Kit (Colloidal Gold) 47,1% 4,3% 0,0% 18,0%
13 Lionex GmbH Lionex COVID-19 Ag Rapid Test 0,0% 0,0% 0,0% 0,0%
14 Medicon Co., Ltd. Trueline COVID-19 Ag Rapid Test 58,8% 4,3% 0,0% 22,0%
15 Mexacare GmbH Heidelberg QuickTestCorona COVID-19 Antigen Schnelltest 52,9% 4,3% 0,0% 20,0%
16 nal von minden GmbH dedicio Medical Test COVID-19 Ag plus Test 35,3% 0,0% 0,0% 12,0%
17 Rapigen Biocredit COVID-19 Ag 16,7% 0,0% 0,0% 6,0%
18 Servoprax Cleartest Coronaantigen 66,7% 0,0% 0,0% 24,0%
19 Spring Healthcare Services SP zoo SARS-Cov-2 Antigen Rapid Test Cassette (swab) 29,4% 0,0% 0,0% 10,0%
20 SureScreen Diagnostics Ltd COVID-19 Antigen Rapid Test Cassette 52,9% 0,0% 0,0% 18,0%
21 TaiDoc TechnologyCorp. FORA COVID-19 ANTIGEN RAPID TEST 27,8% 0,0% 0,0% 10,0%
22 Unioninvest Unibioscience COVID-19 Rapid Antigen Test 0,0% 0,0% 0,0% 0,0%
23 VivaChek Biotech (Hangzhou) Co,Ltd. VivaDiag SARS-CoV-2 Ag Rapid Test 50,0% 0,0% 0,0% 18,0%
24 VivaChek Biotech (Hangzhou) Co,Ltd. VivaDiag Pro SARS-CoV-2 Ag Rapid Test 64,7% 0,0% 0,0% 22,0%
25 W.H.P.M, Inc First SIGN SARS-CoV-2 Antigen Test 47,1% 0,0% 0,0% 16,0%
26 Xiamen Zhongsheng Langjie Biotechnology Co., Ltd Covid-19 Antigen Test Cassette 11,8% 0,0% 0,0% 4,0%
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