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Abstract

The reliable detection of immunoglobulin G (IgG) or total antibodies directed against the novel severe
acute respiratory syndrome coronavirus type 2 (SARS-CoV-2) is important for clinical diagnostics and

epidemiological studies.

Here, we compare the diagnostic accuracy of six commercially available SARS-CoV-2 IgG (Abbott SARS-
CoV-2 IgG; Diasorin Liaison® SARS-CoV-2 S1/2 IgG; Epitope EDI™ Novel Coronavirus COVID-19 IgG ELISA
Kit; Euroimmun Anti-SARS-CoV-2 ELISA (IgG); Mikrogen recomWell SARS-CoV-2 1gG) or total SARS-CoV-2
antibody assays (Roche Elecsys Anti-SARS-CoV-2).

The test sensitivities were analyzed with a set of 34 sera obtained from 26 patients after PCR-confirmed
SARS-CoV-2 infection and varied from 76.9% (Euroimmun) to 96.2% (Abbott). The majority of assay results
were confirmed in a laboratory-developed plaque reduction neutralization test and by a SARS-CoV-2 IgG-
specific line assay including measurement of generally low IgG avidities (Mikrogen recomLine Coronavirus

IgG [Aviditat], prototype).

Moreover, 100 stored sera collected during summer 2018 (N = 50) and winter season 2018/2019 (N = 50)
were included to demonstrate test specificities. These varied from 96.0% (DiaSorin) to 100% (Epitope

EDI™).

A subset of sera were retested with a lateral flow test (STANDARD Q COVID-19 IgM/IgG Duo) and a

considerably lower sensitivity was noted.

Overall, the diagnostic accuracy of the six SARS-CoV-2 IgG/total antibody assays was good and varied from
92.9% (Euroimmun) to 98.4% (Abbott). Due to the different specificities, results of commercially available
SARS-CoV-2 antibody tests should be interpreted with caution. A high proportion of antibody-positive

patient sera demonstrated neutralizing capacity against SARS-CoV-2.
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Introduction

At the end of the year 2019, Chinese local health authorities reported the occurrence of a cluster of
pneumonia cases in Wuhan, a megapolis in the Hubei province [1]. Shortly after, a novel beta coronavirus
— which is now designated as severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) [2] - was
discovered in the bronchoalveolar lavage fluid of a patient with pneumonia [3,1]. This virus emerged
globally. As of June 15, 2020, the World Health Organization reported 7,761,609 SARS-CoV-2 infections
and 430,241 deaths worldwide. So far, 186,461 cases and 8791 deaths have been registered for Germany
(Robert Koch-Institute, data of June 15, 2020).

The diagnosis of acute coronavirus 2019 infection (COVID-19) needs the demonstration of SARS-CoV-2
ribonucleic acids in respiratory samples by real-time reverse transcription polymerase-chain reaction (real-

time RT-PCR). Their specificity has been reported with 100% [4].

More recently, the measurement of immune response against SARS-CoV-2 came into the focus of clinical
diagnostics, particularly by the detection of virus-specific antibodies. The use of SARS-CoV-2 antibody tests
could clarify the etiology of the disease in patients who present late, after two weeks from onset of
symptoms. Moreover, these tests can demonstrate the viral spread in the community and may even

identify individuals who are potentially protected from re-infection by neutralizing antibodies [4].

Itis believed that the majority of developed antibodies is directed against the abundant viral nucleocapsid
protein while antibodies directed against the spike protein are considered more specific and may possess
neutralizing capacity [4]. The diagnostic value of serological tests, however, is limited due to their potential
cross-reactivity with other human coronaviruses. Furthermore, it is still unclear, how long SARS-CoV-2

antibodies will persist and whether they are protective at all [4].

In the following, we present data on the diagnostic performance of six commercially available SARS-CoV-
2 1gG or total SARS-CoV-2 antibody tests. Variations in their diagnostic sensitivity and specificity were
observed. The latter could lead to a considerable number of false positive results in countries with a
currently low SARS-CoV-2 prevalence such as Germany. Moreover, we demonstrate SARS-CoV-2

neutralizing antibodies in a marked proportion of convalescent sera.
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Material and Methods

This retrospective study includes 37 serum samples obtained from 26 COVID-19 patients. Blood was drawn
between four and 60 days (median 19 days) after a positive real-time RT-PCR result in which parts of the
SARS-CoV-2 E or N genes [5] were detected in respiratory samples. Only sera from individuals that
exhibited a cycle threshold (CT) < 35 (median CT 26.8) in the initial real-time RT-PCR were included. These
samples should contain SARS-CoV-2 IgG/total antibodies and, therefore, were considered to determine
serological assay sensitivities. Seven subjects with repeated sample entries were included in the study
group. Among them were two patients, each with a serum taken 0 and 9 days before the diagnosis of

COVID-19.

For calculation of assay specificities, 100 archived sera collected during summer 2018 (N = 50) and during
winter 2018/2019 (50) were used. In addition, two sera exhibiting a serological pattern of a recent Epstein-
Barr virus (EBV) infection (EBV VCA IgG and IgM positive, EBNA-1 IgG negative, Abbott GmbH, Wiesbaden,
Germany) were included to ensure that cross-reactivity is not occurring. None of these 102 sera were

expected contain SARS-CoV-2 antibodies.

Test results were also used to calculate the accuracy of the assays, i.e. the proportion of correctly identified

samples from all samples.

Twelve sera that were sent to us for routine SARS-CoV-2 antibody tests without a previous SARS-CoV-2

PCR result were also included to show test performance.

The Ethics committee of the Medical Faculty of the Kiel University approved the setting of this study (AZ
D467/20). All sera were stored at -20°C until testing.

The testing was done with five SARS-CoV-2 IgG assays (Abbott SARS-CoV-2 IgG; DiaSorin Liaison® SARS-
CoV-2 S1/2 IgG, Diasorin, Dietzenbach, Germany; Epitope EDI™ Novel Coronavirus COVID-19 IgG ELISA Kit,
Epitope Diagnostics, San Diego, USA; Euroimmun Anti-SARS-CoV-2 ELISA (I1gG), EUROIMMUN AG, Liibeck,
Germany; Mikrogen recomWell SARS-CoV-2 IgG, Mikrogen GmbH, Neuried, Germany) as well as one total
SARS-CoV-2 antibody test (Roche Elecsys Anti-SARS-CoV-2, Roche Diagnostics, Mannheim, Germany). The
recombinant antigens of these tests cover the viral nucleocapsid protein (Abbott, Epitope, Mikrogen,
Roche) or the S1 domain alone (Euroimmun) or together with the S2 domain (DiaSorin) of the spike
protein. All tests were conducted strictly following the recommendations of the manufacturers on an
Architect (Abbott), a Liaison XL (DiaSorin), a Cobas e 411 (Roche) or for the assays of Epitope, Euroimmun

and Mikrogen on the BEP 2000 system (Siemens Healthcare GmbH, Erlangen, Germany), respectively.
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97 In general, borderline results were counted as positive. In order to allow a better comparison of the test
98 results, the raw data were converted to relative indices according to the decision limits specified by the
99  manufacturer. A signal/cut-off value of <1 was valued as negative and 21 as positive, which corresponds

100  to a previous study [6].

101 A subset of sera was tested with and without avidity reagent in an IgG line assay (Mikrogen recomlLine
102  Coronavirus IgG [Aviditat], prototype, lot LCO042001). This assay is based on the nucleocapsid proteins of
103 the human coronaviruses 229E, NL63, OC43 and HKU1, which are used separately as antigen, and on the
104 nucleocapsid proteins of the "classic" SARS-CoV from 2002/2003 and SARS-CoV-2. For this, a Dynablot Plus
105 system (Mikrogen) was used. Blots were evaluated automatically with a BLOTrix reader and the recomScan

106  software (Mikrogen).

107 Exemplarily, 18 sera were retested in a rapid lateral flow assay that distinguishes SARS-CoV-2 IgG- and
108 IgM-antibodies (STANDARD Q COVID-19 IgM/IgG Duo, SD Biosensor, Suwon-si, Republic of Korea). The

109 manufacturer did not report the kind of epitope used in this assay.

110 Forty-seven sera were also tested under biosafety level 3 conditions in a plaque reduction neutralization
111  assay (PRNT) using an own SARS-CoV-2 isolate (M16502) and Vero cells (order no. 605372, CLS Cell Lines
112 Service GmbH, Eppelheim, Germany). The conditions were in accordance to previous reports [7,8] with
113  slight modifications. One to two days before infection, 1.0 x 10° cells were seeded per well. The 48-well
114 plates were then incubated under standard conditions until the cells became confluent. Directly prior to
115  the PRNT, patient sera were heat-inactivated at 56 °C for 30 minutes and then diluted from 1:10 to 1:1280
116 in cell-culture medium consisting of DMEM (Bio&SELL GmbH, Feucht/Nirnberg, Germany) supplemented
117  with 3.7 g/l NaHCO;, 4.5 g/l glucose, 2mM L-glutamine, and 1% (v/v) Pen/Strep/Fungi Mix (Bio&SELL). A
118 serum dilution series was made by mixing 50 pl of each dilution step with 50 ul virus suspension containing
119 100 plaque forming units, followed by an incubation for 1 h at 37 °C. The cells were washed with
120 phosphate-buffered saline (PBS, Bio&SELL GmbH), inoculated with 100 ul of these virus serum dilutions
121 and incubated for one hour at room temperature on a rocking shaker. Then, 100 ul of the cell-culture
122  medium extended by 20 % (v/v) fetal calf serum (FCS) was added to each well to achieve a FCS
123 concentration of 10 % (v/v). After fixation with 4 % (w/v) paraformaldehyde in PBS, the cells were stained
124  with aqueous solution of 1 % (w/v) crystal violet and 20 % (v/v) methanol. The stained 48-well plates were
125  photo documented. All dilution steps were tested in quadruplicates and plague formation was compared
126  to an untreated cell-control and a virus control. A serum dilution > 1:20 that prevented the formation of

127 plaques by 50% compared to the virus control (PRNTso) was considered likely to be protective.
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128 Results

129  Thirty-seven samples taken from 26 patients with a PCR-confirmed SARS-CoV-2 infection were analyzed
130  with six SARS-CoV-2 IgG or total antibody assays. Samples #1, #7, and #9 were taken nine days before to
131  four days after PCR and were all found to be free of SARS-CoV-2 antibodies by the assays. These samples
132  were not considered for calculation of sensitivity but clearly demonstrated seroconversion (Figure 1). Out
133 of the remaining 34 samples, only one serum (#20; Figure 1) which was obtained ten days after a positive
134  RT-PCR was tested negative for SARS-CoV-2 IgG/total antibodies in the six assays. However, this sample
135 exhibited a PRNTsp 1:10 to 1:20. All other samples were reactive in at least one assay (Figure 1). With
136 respect to the sample size, assay sensitivities ranged from 76.9% (Euroimmun, 26 individuals after
137  diagnosis of COVID-19) to 97.1% (Abbott, 34 sera including follow-up entries) (Table 1). When three
138 samples (#32, #33, #34; Figure 1), that all exhibited isolated reactivities in the Abbott assay but did not
139 reveal SARS-CoV-2 neutralizing capacities in the PRNTso, were excluded from the data set, sensitivities
140  varied from 87.1% to 96.8%. Twenty of the other 24 COVID-19 patients developed virus neutralizing
141 antibodies as shown by a PRNTsg 21:20 (including two samples with a PRNTs01:10 to 1:20). A comparison
142 of S/CO values of follow-up samples #2 to #6, #26 to #27, #28 to #29, and #32 to #33 showed no clear
143 trend towards higher values while an increase in PRNTsg titer was evident in the first patient (#1 to #6)

144  (Figure 1, Supplementary material).

145  Specificity was calculated using 100 archived samples that should not contain SARS-CoV-2 antibodies.
146 Overall, ten sera were found to be reactive in the six assays, and four of them were found to be reactive
147 in one assay. None contained SARS-CoV-2 neutralizing antibodies (Figure 2, Supplementary material).
148  Thus, assay specificities ranged from 96.0% to 100.0% (Table 1). Two samples with a typical constellation
149  of an acute EBV infection did not show cross reactivity with any of the SARS-CoV-2 IgG/total antibody

150  assays (data not shown).
151  Taken together, assay accuracies varied from 92.5% to 98.5% (Table 1).

152  Twelve routine samples obtained from individuals who were interested in their SARS-CoV-2 antibody
153  status were re-evaluated by all six assays (Figure 3). Six of them — including three family members of a
154  confirmed COVID-19 case (#22; Figure 1) - were classified SARS-CoV-2 IgG/total antibody positive by the

155  majority of the tests. Isolated reactivity was observed in two sera (#2, #10; Figure 3).

156  Thirty of the 37 sera obtained from COVID-19 cases were retested in the IgG recomLine assay. Among
157  them, 27 (90%) were confirmed as SARS-CoV-2 IgG positive (Figure 1, Supplementary material). One out

158 of the ten archived sera that were reactive in at least one of the six SARS-CoV-2 IgG/total antibody tests
6
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159  was also classified as SARS-CoV-2 IgG positive by the blot results. The underlying sample was collected in
160  winter 2018/2019 and was found to be reactive for SARS-CoV-2 IgG/total antibodies by the Mikrogen
161  (S/SCO 1.33) and Roche (S/SCO 3.46) assays in parallel (Figure 2). As well, nine of the twelve pretested
162  routine samples were analyzed by the blot and pre-known results were largely confirmed (Figure 3,

163  Supplementary material). All measured SARS-CoV-2 IgGs were of low avidity (Supplementary material).

164 Eighteen samples, including eight sera from confirmed COVID-19 cases were retested in a lateral flow
165  assay. Of the eight COVID-19 sera, two were clearly positive for 1gG, while three were tested weakly
166  positive and three negative (Figure 1, Supplementary). Five archived samples that were valued reactive in
167 at least one of the six SARS-CoV-2 IgG/total antibody tests were also re-evaluated by this lateral flow assay.
168  All of them had negative IgG results (Figure 2, Supplementary material). In addition, five routine samples
169  were retested by the rapid antibody assay, and three were found to be weakly 1gG positive (Figure 3,
170  Supplementary material). There was no evidence of the presence of SARS-CoV-2 IgM in the 18 samples

171  (Supplementary material).

172
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Figure 1: Detection of SARS-CoV-2 IgG/total antibodies in confirmed COVID-19 cases. Serum samples (N
= 37) obtained from 26 COVID-19 patients were tested. A signal/cut-off value >1 is considered as positive
for SARS-CoV-2 IgG/total antibodies. The sera marked by underlined numbers are follow-up samples from
seven patients, and three among them demonstrate seroconversion. Sample #1 was taken four days and
sample #2 sixth days after the PCR. The last serum (#6) of this patient was obtained 26 days after PCR.
Sample #7 was taken nine days before PCR and the corresponding sample #8 19 days after the PCR. Serum
#9 was taken on the day of the PCR and serum #10 29 days thereafter. Results of the rapid lateral flow
test, the plaque reduction neutralization assay (PRNTso) and the line assay (blot) are shown in the table. P,

positive; wp, weakly positive; n, negative; nd, not determined.
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186  Figure 2: False positivity of SARS-CoV-2 IgG/total antibody tests in ten out of 100 archived sera collected
187 in summer 2018 and winter 2018/2019. A signal/cut-off value 21 is considered as positive for SARS-CoV-
188 2 IgG/total antibodies. Results of the rapid lateral flow test, the plaque reduction neutralization assay

189  (PRNTso) and the line assay (blot) are shown in the table. P, positive; n, negative; nd, not determined.
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Figure 3: Detection of SARS-CoV-2 IgG/total antibodies in twelve routine samples. A signal/cut-off value
>1 is considered as positive for SARS-CoV-2 IgG/total antibodies. The underlined samples #4 to #6 were
obtained from family members of a COVID-19 case (sample #22 in Figure 1). Results of the rapid lateral
flow test and the line assay (blot) are shown in the table. P, positive; wp, weakly positive; n, negative; nd,

not determined.
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199 Table 1: Diagnostic performance of six commercial SARS-CoV-2 IgG and total antibody assays

sensitivity in % specificity in % accuracy in %
number of samples

34 31* 26" 100 134 131* 126*
Assay
Abbott 97.1 96.8 96.2 99.0 98.5 98.5 98.4
Diasorin 82.4 90.3 80.8 96.0 92.5 94.7 92.9
Epitope 82.4 90.3 80.8 100.0 95.5 97.7 96.0
Euroimmun 79.4 87.1 76.9 97.0 92.5 94.7 92.9
Mikrogen 88.2 96.8 88.5 98.0 95.5 97.7 96.0
Roche 88.2 96.8 88.5 99.0 96.3 98.5 96.8

*Three sera obtained from COVID-19 cases that showed isolated reactivity in the Abbott assay were

excluded in this setting.

#Sera from 26 individuals after PCR-confirmed SARS-CoV-2 infection. Follow-up sera were excluded.

200

201
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202 Discussion

203 In a rather short period, various assays for detection of SARS-CoV-2 antibodies were introduced to the
204  market. A meta-analysis of 38 studies on the performance of different format SARS-CoV-2 antibody tests
205 mainly manufactured from Chinese companies was reported recently [9]. Furthermore, studies on the
206 sensitivity and specificity of SARS-CoV-2 IgG tests, including the ELISAs from Epitope, Euroimmun, and
207 Mikrogen, were published previously [6,10,8,7]. Here, we compare six different commercially available
208 tests, all of which have been released within the past few months. Three of them (Abbott, DiaSorin, Roche)
209  were applied in a random access manner which reduces the needed hands-on-time markedly. A subset of
210 samples were retested in a laboratory-developed PRNTsg, in an immunoblot including the determination
211 of SARS-CoV-2 IgG avidities and in a rapid lateral flow assay. To our knowledge, such a comprehensive

212  study has not yet been carried out.

213  The sensitivities between the six tests differ from 76.9% to 97.1% (Table 1), which is in accordance to other
214  studies [6,8,10] and to the meta-analysis [9]. Our data indicate that assays based on the more abundant
215  viral nucleocapsid protein as an epitope are slightly more sensitive compared to tests using domains of
216  the spike protein as an antigen. Furthermore, a lack of reactivity in the latter 1gG tests does not necessarily
217 mean that SARS-CoV-2 neutralizing antibodies are missing (compare Figure 1). However, three sera from
218  two COVID-19 patients, which were only recognized as 1gG positive in the Abbott test, could not be
219 confirmed in the blot and in the PRNTso. In addition, four other COVID-19 patients did not develop a PRNTso
220  21:20 (Figure 1). Thus, 76.9% (20/26) of COVID-19 patients developed SARS-CoV-2 neutralizing antibodies
221  as demonstrated by a PRNTsg 21:20 (including two patients with a PRNTs of 1:10 to 1:20). The absence of
222 measurable neutralizing antibodies in several COVID-19 patients was reported recently [11]. The
223  evaluability of the simple PRNTso technique used in our study may be further improved by overlaying the
224  cells with cellulose or by using specific antibodies to detect remaining viral antigens in the cells, as shown

225 previously [7].

226  The specificities of SARS-CoV-2 IgG/total antibody tests are at a comparatively high level between 96.0
227 and 100.0%, as has also been reported by others [6,8,10]. Interestingly, one sample collected in winter
228 2018/2019 was found to be reactive in the Mikrogen and Roche assays as well as in the blot but could not
229  be confirmed by the PRNTs (Figure 2, Supplementary material). For all other 99 archived samples, a
230 random pattern of rare, isolated reactivity was demonstrated and none was confirmed as possessing SARS-
231  CoV-2 neutralizing antibodies by PRNTso (Figure 2, Supplementary material). In addition, two sera obtained

232  from patients with acute EBV infection were tested negative for SARS-CoV-2 IgG/total antibodies. Thus,

12
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233 cross-reactivity to epitopes of endemic human coronaviruses or triggered by active EBV infection may not
234 represent a major problem. Nevertheless, it should be noted that due to the currently estimated low
235 prevalence of SARS-CoV-2 antibodies in the overall German population, even a rather high specificity of
236  99% would produce a relevant number of false positive results. Thus, these assays - that all show a
237  comparable high accuracy of 92.5%-98.5% (Table 1) - should be preferentially used for testing of patients
238  with a history of a probable infection. In case of doubt, the implementation of the labor-intensive and

239  time-consuming PRNTsg should be considered.

240  The majority of SARS-CoV-2 IgGs in sera from COVID-19 patients were confirmed by an immunoblot but
241  were shown to possess a low avidity (Supplementary material). This result may come from the short
242 observation period. The last sample was obtained 60 days after COVID-19 diagnosis but the median of
243  sample collection dates was only 19 days after PCR. Furthermore, seroconversion in three SARS-CoV-2
244 patients was demonstrated. So far, it is not clear when SARS-CoV-2 IgGs of high avidity will appear and
245 how long such SARS-CoV-2 specific antibodies will persist at all. A marked proportion of COVID-19 patients,
246 however, developed neutralizing antibodies in their sera, which might be protective and prevent a re-

247 infection.

248 Lateral flow assays for the detection of SARS-CoV-2 antibodies are becoming increasingly important as
249  they can be used by less experienced persons under point-of-care conditions and should lead to reliable
250  results in a relatively short time [8]. Here, 18 sera were retested with a rapid antibody test. Only two
251  convalescence sera obtained from COVID-19 patients were clearly identified as 1gG positive by this assay.
252 In addition, only very weak bands were visible in three of these well-characterized samples, while three
253 further convalescent sera were rated negative (Supplementary material). A similar situation with hardly
254  visible IgG bands was observed in three routine samples obtained from family members of a confirmed
255 SARS-CoV-2 case (Supplementary material). In contrast, five archived samples that were classified reactive
256  for SARS-CoV-2 IgG/total antibodies by at least one of the six assays were all negative by this lateral flow
257  assay. Thus, this rapid antibody test is believed to have a good specificity but sensitivity is reduced.
258 Particularly the occurrence of faint 1gG bands is a diagnostic challenge. The interpretation of results

259 obtained from this assay should be done with caution.

260  Taken together, all six tested SARS-CoV-2 IgG/total antibody assays demonstrate a good performance.
261  Their slightly reduced specificities, however, may produce a relevant number of false positive results in
262  low prevalence countries. Future studies should address the long-term course of SARS-CoV-2 antibodies

263 as well as the virus-specific cellular immune response. For the latter, the development of routine test
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264  procedures is urgently required. The PRNT results indicate that a high proportion of antibody-positive sera

265  are actually able to neutralize the virus in culture and, thus, may be relevant for immunity.
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01 4 6 8 10 .
11 |Patient |IgG 12913160 | ST ' | r f ’ ’ ' “E_QIA_E?Sa(‘}Z,(ZS);SI;IP_OC43(4,5); NP_HKU1(6,2); NP_SARS_1(4,4); COVID-19 #22
01 4 56 7 8 9 10 —2ARS_2(5,
12 |Aviditat |IgG 12913160 wcoos | | 1 NP_NL63(0.63=h);NP_OC43(0.54=n);NP_HKU1(0.64=h);NP_SARS_1(0
~ Nl Al =R COVID-19 #22
01 4 5 6 7 8 s 10 .08=n);NP_SARS_2(0.16=n)
- Lo 1 1 - ; ;
13 |Patient |IgG 42130212 i I i—i— —f NP_NL63(2,3); NP_SARS_1(5,6); NP_SARS_2(6,0) COVID-19 #23
01 4 56 7 9 10
14 |Aviditat |IgG 42130212 |EEEL Y NP_NL63(0.97=h);NP_SARS_1(0.19=n);NP_SARS_2(0.24=n
9 1 1 1 1 1 -NLE3( JiNP_SARS_1( JiNP_SARS_2( ) COVID-19 #23
01 4 5 6 8 9 10
15 |Patient |IgG 12906186 | Lcoos JI { | | { — { { NP_229E(1,6); NP_NL63(3,6); NP_OC43(1,4); NP_HKU1(1,5); COVID-19 #15
01 4 5 6 7 8 9 10 NP_SARS_1(4,8); NP_SARS_2(5,2)
16 |Aviditat |IgG 12906186 coos | | 1 NP_229E(0.39=n);NP_NL63(0.64=h);NP_OC43(0.00=n);NP_HKU1(0.0 i
01 o5 6 9 10 0=n);NP_SARS_1(0.11=n);NP_SARS_2(0.26=n) COVID-19 #15
i L1 . .
17 |Patient |IgG 12916572 | Y 1 i —1 NP_NL63(1,8); NP_SARS_1(2,4); NP_SARS_2(3,1) COVID-19 #30
01 4 6 9 10
18 |Aviditat |IgG 12916572 com [ ] : : NP_NL63(0.82=h);NP_SARS_1(0.00=n);NP_SARS_2(0.13=n) COVID-19 #30
01 4 6 10
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Analyse: 19.05.2020_13-25_Mikrogen_recomLine_Coronavirus.bla Aktueller Benutzer: Blotrix
Firma: Mikrogen Test: recomLine Coronavirus Rev.: 001 CutOff-Toleranz: -15
Hintergrund-Korrektur: AN

Info |Nr. |Typ Ig PID |Proben Nr. |Streifen Antigene Uberarbeitete Ergebnisse
Antigene
~ O
S ~ 2
E DEOESEONEI
= T D& 0= v v
Sor 23802 gz«
25929 N = O L D9 S |
28353 2222 28 ampie
110Nl I 1 1 1 11 |
19 |Patient |IgG 12915660 o T T | —— — NP_NL63(1,2); NP_SARS_1(1,0); NP_SARS_2(1,3) COVID-19 #25
01 4 6 7 8 9 10
woio |1 47=n): .00=n): .00=
20 |Aviditat |IgG 12915660 H | | NP_NL63(0.47=n);NP_SARS_1(0.00=n);NP_SARS_2(0.00=n) COVID-19 #25
01 4 6
21 |Patient |IgG 42137338 Ml_'_'_{_]l_H_*_{—NP_ZBE(ZJ); NP_NL63(3,7); NP_OC43(5,4); NP_HKU1(4,2);
01 4 5 6 7 8 9 10 NP_SARS_1(5,3); NP_SARS_2(7,1) COVID-19 #10
22 |Aviditat |IgG 42137338 Lcon{ | ] 1 | NP_229E(0.33=n);NP_NL63(0.34=n);NP_0C43(0.47=n);NP_HKU1(0.2 COVID-19 #10
01 4 5 6 7 8 10 4=n);NP_SARS_1(0.00=n);NP_SARS_2(0.14=n) -
23 |Patient |IgG 12905320 coiz | | T - ) NP_NL63(1,1); NP_OC43(1,9); NP_HKU1(3,8) )
| | 11 Routine #2
012 4 5 6 7 8
24 | Aviditat |IgG 12905320 cof2 J | | NP_NL63(0.52=n);NP_0C43(0.64=h);NP_HKU1(0.68=h) .
1 | ol Routine #2
01 4 6 7 8
i ICo13 | 1 .
25 |Patient |IgG 12915631 = | | —1 NP_NL63(1,4); NP_SARS_2(1,0) Routine #4
01 4 6 9 10
26 |Aviditat |IgG 12915631 Lco13 % { ] ] NP_NL63(0.61=h);NP_SARS_2(0.00=n) Routine #4
01 4 6
27 |Patient |IgG 12915630 | EEEESEEIEY : : —i NP_NL63(1,4); NP_SARS_1(3,1); NP_SARS_2(1,9) Routine #5
01 4 6 9 10 outine
28 | Aviditat |IgG 12915630 1cots | | NP_NL63(0.00=n);NP_SARS_1(0.00=n);NP_SARS_2(0.00=n) ]
01 3 Routine #5
29 |Patient |IgG 12915632 o5 | | i | S NP_HKU1(2,3); NP_SARS_1(3,0); NP_SARS_2(3,9) )
1 I I | 1 Routine #6
01 4 6 8 9 10
30 |Aviditat |IgG 12915632 cots | | — — NP_HKU1(0.46=n);NP_SARS_1(0.00=n);NP_SARS_2(0.00=n)
I ! ! Routine #6
01 4 8
31 |Patient |IgG 12917370 | [ | NP_229E(1,4); NP_NL63(2,2); NP_0C43(7,5); NP_HKU1(7,8) )
| | | | Routine #7
01 4 5 6 7 8
Lco1s | | J I | =h): =h): =h):
32 | Aviditdt |IgG 12917370 Hi i — 1 NE_229E(1.09 h);NP_NL63(0.90=h);NP_0C43(0.94=h);NP_HKU1(0.9 Routine #7
01 4 5 6 7 8 8=h)
i oo 1 7 1 1 . . .
33 |Patient |IgG 42137926 — I S R 1 NP_229E(1,7); NP_NL63(3,4); NP_OC43(1,6); NP_HKU1(3,8) Routine #8
01 4 5 6 7 8 9 10
34 | Aviditdt |IgG 42137926 LCo17 JI ]I i I | —1 NP_229E(0.92=h);NP_NL63(0.92=h);NP_0C43(0.65=h);NP_HKU1(0.7 Routine #8
01 4 56 7 8 0=h) outine
35 |Patient |IgG 42130220 LCO18 } : [ : Il 1 [ JI NP_229E(3,1); NP_NL63(4,8); NP_OC43(2,4); NP_HKU1(2,4); Routine #9
01 4 5 6 7 8 9 10 NP_SARS_1(6,5); NP_SARS_2(7,4)
36 |Aviditdt |IgG 42130220 |kE0iE { JI [ [ Il —i — NP_229E(1.02=h);NP_NL63(1.03=h);NP_OC43(0.80=h);NP_HKU1(0.8 | Routine #9
01 4 5 6 7 8 9 10 8=h);NP_SARS_1(0.30=n);NP_SARS_2(0.49=n)
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Sample


Analyse: 19.05.2020_13-25_Mikrogen_recomLine_Coronavirus.bla Aktueller Benutzer: Blotrix
Firma: Mikrogen Test: recomLine Coronavirus Rev.: 001 CutOff-Toleranz: -15

Hintergrund-Korrektur: AN

Info |Nr. |Typ Ig PID |Proben Nr. |Streifen Antigene Uberarbeitete Ergebnisse
Antigene
~ O
S —~ ~ 2
E geSe =7
= —~ oD & o = 0 un
g’:’c&@% = g % % % S |
X o= 0
S oS 2 ST 7 ampie
88355 =s2ss s P
110Nl I 1 1 1 11
i =keote 1] ;
37 |Patient |IgG 12918648 — T 1 Routine #10
01 7 8
38 |Aviditat |IgG 12918648 Lco 10 {{ I : ) Routine #10
01 4 5
; coz0 1 1 : : ; :
39 |Patient |IgG 42139828 | === — I — T | f NP_NL63(2,4); NP_HKU1(1,1); NP_SARS_1(4,5); NP_SARS_2(5,3) Routine #11
01 4 5 6 7 8 9 10
40 |Aviditat |IgG 42139828 |=EEEER L1 = NP_NL63(0.67=h);NP_HKU1(0.64=h);NP_SARS_1(0.16=n);NP_SARS_ .
1 I | | 1 2(0.27=n) Routine #11
01 4 6 8 9 10 :
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Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (12641696): PRNT;, < 1:10.

Diltionsteps 15 120 140 180  1:160 1320 1:640  1:1280
of the serum

Dilution steps
of the serum

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (12700966): PRNT, < 1:10.

Dilutionsteps 4,5 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (41354992): PRNT;, < 1:10.

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (41379572): PRNT;, < 1:10.




Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (41413833): PRNT;, < 1:10.

Dilution steps

1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps | 4

of theserumin | %

quadruplicates 3
(B1-E8)

Cell control i
(A-h8) NG /& A A% AR A

Archived serum (41533704): PRNT;, < 1:10.

Dilutionsteps 15 10 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (41418016): PRNT, < 1:10.

Dilution steps
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Archived serum (41543646): PRNT, < 1:10.



Dilutionsteps 4,5 150 140 180 1160 1320 1640 1:1280 Dilution steps
of the serum of the serum

1:160 1:320 1:640  1:1280

Virus control Virus control
(F1-F8)

(F1-F8)

Dilution steps
of the serum in
quadruplicates

Dilution steps
of the serum in

quadruplicates
(B1-E8) (B1-E8)
Cell control Cell control
(A1-A8) (A1-A8)

Archived serum (41572497): PRNT,, < 1:10. Archived serum (41580810): PRNT, < 1:10.



Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #1 (42110507): PRNT;, < 1:10.

Dilutionsteps 4,5 150 140 180 1160 1320 1:640 1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

Dilution steps

1:80 1:160 1:320 1:640  1:1280
of the serum

1:10 1:20

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8) ) A

COVID-19 serum #2 (42111625): PRNT;, 1:40.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

COVID-19 serum #3 (42114145): PRNT,, 1:160.

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #4 (42115601): PRNT,, 1:640.




Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Dilution steps . . .. < : : 1:640
of the serum i i i ) ) : :

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #5 (42120066): PRNT;, 1:1280.

Dilutionsteps . : : : : 1:320  1:640  1:1280
of the serum : : : : : : . :

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #7 (42110783): PRNT;, < 1:10.

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #6 (42127890): PRNT,, 1:640.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640
of the serum

1:1280

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #8 (42134726)
PRNT, 1:20 - 1:40.




Dilution steps
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #9 (42111496): PRNT;, < 1:10.

Diltionsteps 15 120 140 180  1:160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control

(A1-A8) ,._7._._.. .—._

COVID-19 serum #11 (12903428): PRNT;, 1:10.

Dilutionsteps 15 10 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #10 (42137338): PRNT,, 1:320.

Dilution steps
of the serum

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #12 (12903427): PRNT;, < 1:10.




Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control B 3
(A1-88) |G 7 & A A&

COVID-19 serum #13 (42117064): PRNT,, 1:40.

Dilutionsteps 4,5 150 140 180 1160 1320 1:640 1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #15 (12906186): PRNT;, 1:80.

Dilutionsteps 15 10 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

‘ < : ) 0=
Cell control i
(A1-A8) b 3 g 5k y &

COVID-19 serum #14 (12906187): PRNT., 1:40.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #16 (42120619): PRNT;, 1:40.




Dilution steps
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #17 (42125794): PRNT,, 1:20.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #19 (12908291): PRNT;, < 1:10.

Dilution steps

1:160 1:320 1:640  1:1280
of the serum

1:10 1:20 1:40

Virus control
(F1-F8)

2 i A D &

Y T

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #18 (42122445): PRNT, 1:640.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control . . . . .
(A1-A8) N 4 A\ 78 jlta

COVID-19 serum #20 (42124178):
PRNT,, 1:10 - 1:20.



Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #21 (42125046): PRNT, 1:20.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #23 (42130212): PRNT;, 1:40.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

quadruplicates
(B1-E8)

Cell control || - . .
(A1-A8) 4 y 48 A A

COVID-19 serum #22 (12913160):
PRNT,, 1:20 - 1:40.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #24 (12913830): PRNT;, 1:160.



Dilutionsteps 4,5 150 140 180 1160 1320 1640 1:1280 Dilutionsteps 4,5 125 140 180 1160 1320 1640  1:1280
of the serum of the serum

Virus control Virus control
(F1-F8)

(F1-F8)

Dilution steps
of the serum in
quadruplicates

Dilution steps
of the serum in

quadruplicates
(B1-E8) (B1-E8)
Cell control Cell control
(A1-A8) (A1-A8)

COVID-19 serum #25 (12915660): PRNT,, < 1:10. COVID-19 serum #26 (42136433): PRNT, 1:160.

Dilutionsteps 4,5 150 140 180 1160 1320 1:640 1:1280 Dilution steps
of the serum of the serum

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280

Virus control Virus control
(F1-F8)

(F1-F8)

Dilution steps
of the serumin
quadruplicates

Dilution steps
of the serumin

quadruplicates
(B1-E8) (B1-E8)
Cell control Cell control . . . . . . . (
(A1-A8) (A1-A8) w W - L
COVID-19 serum #28 (42136466):

COVID-19 serum #27 (42158360): PRNT,, 1:80.
PRNT,, 1:20 - 1:40.



Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps
of theserumin |
quadruplicates

(B1-E8)

Cell control
(A1-A8)

Dilution steps
of the serum

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #29 (42158482): PRNT,, 1:20.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #31 (42141894): PRNT;, 1:40.

COVID-19 serum #30 (12916572):
PRNT,, 1:10 - 1:20.

Diltionsteps .5 120 1.0 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #32 (12919072): PRNT, < 1:10.



Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control ] \ |
(A1-A8) P : A s A A

COVID-19 serum #33 (12931483): PRNT,, < 1:10.

Dilutionsteps 4,5 150 140 180 1160 1320 1:640 1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

Cell control
(A1-A8) Ny W % -

COVID-19 serum #35 (12922540): PRNT;, 1:320.

Dilution steps
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #34 (42143907): PRNT, 1:10.

Dilution steps

1:10 1:20 1:40 1:80 1:160 1:320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serumin

quadruplicates
(B1-E8)

icngy . . . . .
(A1-A8) ik, 7 7 AN A

COVID-19 serum #36 (12922858):
PRNT,, 1:40 - 1:80.



Dilutionsteps 15 150 140 180 1160 1320 1:640  1:1280
of the serum

Virus control
(F1-F8)

Dilution steps

of the serum in

quadruplicates
(B1-E8)

Cell control
(A1-A8)

COVID-19 serum #37 (12928406): PRNT;,1:20.
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