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Abstract 

Background. COVID-19 is caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 

a novel beta-coronavirus that is responsible for the 2019 coronavirus pandemic. Acute infections should 

be diagnosed by polymerase chain reaction (PCR) based tests, but serology tests can demonstrate 

previous exposure to the virus.  

Methods. We compared the performance of the Diazyme, Roche, and Abbott SARS-CoV-2 serology 

assays using 179 negative subjects to determine negative percent agreement (NPA) and in 60 SARS-CoV-

2 PCR confirmed positive patients to determine positive percent agreement (PPA) at three different 

timeframes following a positive SARS-CoV-2 PCR result.  

Results. At ≥ 15 days, the PPA (95% CI) was 100 (86.3–100)% for the Diazyme IgM/IgG panel, 96.0 (79.7–

99.9)% for the Roche total Ig assay, and 100 (86.3–100)% for the Abbott IgG assay. The NPA (95% CI) was 

98.3 (95.2–99.7)% for the Diazyme IgM/IgG panel, 99.4 (96.9–100)% for the Roche total Ig assay, and 

98.9 (96.0–99.9)% for the Abbott IgG assay. When the Roche total Ig assay was combined with either the 

Diazyme IgM/IgG panel or the Abbott IgG assay, the positive predictive value was 100% while the 

negative predictive value remained greater than 99%. 

Conclusions. Our data demonstrates that the Diazyme, Roche, and Abbott SARS-CoV-2 serology assays 

have similar clinical performance. We demonstrated a low false positive rate across all three platforms 

and observed that false positives observed on the Roche platform are unique compared to those 

observed on the Diazyme or Abbott assays. Using multiple platforms in tandem increases the PPVs 

which is important when screening populations with low disease prevalence.  
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Impact Statement  

Clinical performance of the Diazyme, Roche, and Abbott SARS-CoV-2 serology assays were evaluated in a 

cohort of 60 PCR positive patients and an additional 179 negative subjects. Positive percent agreement 

and negative percent agreement was determined for the very same samples across all three platforms 

at different timeframes relative to a positive PCR result. Furthermore, 16 SARS-CoV-2 PCR positive 

patients were longitudinally monitored across all three platforms and median time to seropositivity was 

determined. This study demonstrates the importance of understanding the orthogonality of different 

assays when using multiple platforms to screen for SARS-CoV-2 antibodies to improve the positive 

predictive value in populations with low disease prevalence. 

Introduction 

The 2019 worldwide coronavirus pandemic began with an unknown cause of pneumonia in the Wuhan 

province of China (1,2). The causative pathogen is now known as severe acute respiratory syndrome-

related corona virus 2 (SARS-CoV-2), and is responsible for the COVID-19 disease (1,3). As of June 5th, 

2020, there have been over 6.8 million reported cases of COVID-19 (4).  Common symptoms include 

cough, shortness of breath, fever, and viral pneumonia (2,5). Although global efforts are focused on 

containing the virus (6–10), progress is hampered by the fact that asymptomatic carriers of COVID-19 

are able to transmit the disease (11–14).  A separate study indicates that the large number of 

undocumented COVID-19 infections play a major role in the rapid spread of the virus (15).  

The current standard for the diagnosis of an acute SARS-CoV-2 infection is real-time reverse 

transcriptase polymerase chain reaction (RT-PCR) performed on nasal or oral specimens (16,17). 

However, RT-PCR tests are most effective in the early stages of infection and can be falsely negative as 

viral shedding decreases over the course of infection (18–21).  In contrast, serology assays which probe 
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for the presence of antibodies against SARS-CoV-2 are better suited for determining if an individual has 

been previously infected with COVID-19 (19,22). The accurate identification of prior SARS-CoV-2 

infections is essential for epidemiologic studies, on-going surveillance, vaccine studies, understanding 

control measures (e.g. social distancing), and risk assessment (23).  

One of the major topics of debate that surround SARS-CoV-2 serology testing is the poor positive 

predictive value (PPV) of the currently available serology assays when used to screen for COVID-19 

exposure in the general population (25). On May 27, 2020, the centers for disease control and 

prevention (CDC) released interim guidelines for COVID-19 antibody testing (26), which recommended 

only utilizing a test that has a specificity of greater than 99.5% or using an orthogonal testing algorithm 

in which positive results are confirmed on a secondary assay. Two assays with manufacturer reported 

specificity of greater than 99.5% are the Roche Elecsys Anti-SARS-CoV-2 and the Abbott SARS-CoV-2 IgG 

assays (27,28). In fact, several recent studies have reported independent  validations of the Roche and 

Abbott SARS-CoV-2 serology assays and reported specificity ranging from 99.4 – 99.90% for the Abbott 

assay and 98.7% - 100% for the Roche assay (29–32). Furthermore, our group previously evaluated a 

third serology platform, the Diazyme 2019-nCoV IgM and IgG serology assays, and found them both to 

have specificity of 99.6% and 99.1%, respectively (33). 

Here we evaluate three high specificity SARS-CoV-2 serology assays manufactured by Diazyme, Roche, 

and Abbott using an overall cohort of 239 subjects, 60 of which are SARS-CoV-2 PCR confirmed patients. 

This is the first study that provides a direct comparison, using the same samples, of these SARS-CoV-2 

serology assays and reveals unique characteristics that will improve the quality of SARS-CoV-2 serology 

testing.  

Materials and Methods 

Study Design and Patient Cohort 
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339 excess serum and plasma samples from 239 subjects were collected in BD Vacutainer collection 

tubes (K-EDTA, lithium-heparin plasma separator tubes, and/or serum separator tubes) under UCSD IRB 

protocol 181656. This included serum or plasma samples from 60 patients (Supplementary Table 1) 

which tested PCR positive for SARS-CoV-2, 22 patients which tested PCR positive on a respiratory panel 

nucleic acid (RPNA) test infections other than SARS-CoV-2, 24 patients which tested positive for 

antinuclear antibodies (ANA) or anti-double stranded DNA (dsDNA), 3 patients with clinically elevated 

levels of IgM/IgG, 20 apparently healthy subjects (no respiratory symptoms per self-report), and 110 

patient samples that had been stored frozen (-20oC) since 2018. Three additional groups within the 

positive cohort were generated to calculate PPA and NPA for SARS-CoV-2 seropositivity at three time-

frames relative to a confirmed positive SARS-CoV-2 PCR result: a ≤ 7 day group (n = 222), a between 8 – 

14 day group (n=210), and a ≥ 15 day group (n=204) (Supplementary Table 2). These three groups 

contained all the presumed negative subjects and one sample from each PCR positive patient who had a 

blood draw in the specified timeframe. 

Confirmation of SARS-CoV-2 Positive Patients  

All 60 SARS-CoV-2 patients were confirmed positive for COVID-19 by a nucleic acid amplification test 

that had been clinically validated in our laboratory and had an emergency use authorization (EUA) listing 

with the US Food and Drug Administration. For the purposes of PPA and NPA calculations, all 60 SARS-

CoV-2 confirmed patients were treated as a true positive for SARS-CoV-2 serology. All remaining samples 

were considered true negatives. 

Serology 

Serology was performed on the Diazyme DZ-Lite 3000 plus clinical analyzer, the Roche Cobas 8000 e801 

analyzer, and the Abbott ARCHITECT i1000SR analyzer. The Diazyme DZ-LITE 2019-nCoV IgG (CLIA) Assay 

Kit (Cat # 130219015M) and the Diazyme DZ-LITE 2019-nCoV-2 IgM (CLIA) Assay Kit (Cat # 130219016M) 
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were evaluated. The Roche Elecsys Anti-SARS-CoV-2 total Ig (Ref # 09203079190) was evaluated. The 

Abbott SARS-CoV-2 IgG (Ref # 06R8620) reagent kit was evaluated. Plasma (Li-Heparin or K-EDTA) and 

serum samples were analyzed in a manner consistent with the package inserts. The Diazyme platform 

reports results as absorbance units per mL (AU/mL); values ≥ 1.00 AU/mL are considered reactive. The 

Roche platform reports results in the form of a cutoff index (COI; signal of sample/cutoff); values ≥ 1.00 

COI are considered reactive. The Abbott platform reports results in the form of an Index value (S/C); 

Index values ≥ 1.4 S/C are considered positive. For consistency, we refer to reactive and non-reactive to 

mean the same as positive and negative throughout the manuscript. 

GenMark ePlex Respiratory Pathogen Nucleic Acid Test 

To identify patient specimens containing other PCR confirmed microbes, the respiratory pathogen 

nucleic acid (RPNA) test was performed on the GenMark ePlex. This panel detects Adenovirus (A-F), 

Coronavirus (229E, HKU1, NL63, OC42), Human Metapneumovirus, Human Rhinovirus/Enterovirus, 

Influenza A, B and C, Influenza 2009 H1N1, Parainfluenza (1-4), Respiratory Syncytial Virus (A and B), 

Chlamydia pneumoniae and Mycoplasma pneumoniae.  

Precision & Stability 

Precision was calculated across 4 days by running 5 batches of 5 replicates of the quality controls (QCs) 

supplied with the Abbott SARS-CoV-2 IgG kit and two patient pools (Positive and Negative) (n=25). 

Positive patient pools were made by pooling SARS-CoV-2 PCR positive patient samples to create a 

sample pool, which was diluted with negative samples to be moderately positive. Negative patient pools 

were created by combining patient plasma (Li-heparin or K-EDTA) samples that were collected from 

healthy volunteers and verified to be negative on all three platforms. 

Dilutional linearity  
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Dilutional linearity was performed by mixing a positive patient pool with a negative patient pool in 10% 

increments prior to analysis. Samples were mixed thoroughly and immediately analyzed on both the 

Roche and Abbott platforms. Dilutional linearity has been previously reported for the Diazyme assays 

(33). 

Statistical Analyses 

Data was analyzed using R in Rstudio and linear regression analysis for all figures were performed in 

excel or Rstudio. Box and whisker plots were generated in Rstudio. Precision (%CV) was calculated by 

analysis of variance (ANOVA) and total precision (%CV) was calculated by the sum of squares. 95% 

confidence intervals for PPA and NPA values were calculated using the MEDCALC online diagnostic test 

calculator (34). PPA was defined as the number of positive test results divided by the sum of true 

positives and false negatives. NPA was defined as the number of negative test results divided by the sum 

of true negatives and false positive results. 

Results 

Precision profile 

The precision profiles (%CV) of the Roche and the Abbott assays can be found in Table 1. Within run 

precision ranged from 1.6% - 6.8% for the Roche assay and from 1.0% -5.6% for the Abbott assay. 

Between-run precision ranged from 2.7% - 12.1% for the Roche assay and from 12.3% - 22.0% for the 

Abbott assay. Total precision ranged from 4.6% - 13.9% for the Roche assay and from 11.6% - 22.6% for 

the Abbott assay. The precision profile of the Diazyme platform has been published previously (33). 

Dilutional linearity  

Linear regression analysis was used to describe the relationship between observed and expected values 

following sample dilution (Supplementary Figure 1). Dilution studies demonstrated that both the Roche 
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(R2= 0.5231, y=0.7014x + 24.484) and the Abbott assays (R2= 0.405, y=0.6215x + 4.2263) were not linear 

(Supplementary Figure 1A and 1B).  

Cross-reactivity 

The cross-reactivity of the Diazyme, Roche, and Abbott platforms were evaluated against 49 patients, 

with other conditions or respiratory pathogens, including 7 with non-COVID-19 coronavirus (Table 2). 

We observed no cross-reactivity for any of these samples on the Diazyme IgM, Diazyme IgG, Roche total 

Ig, or Abbott IgG SARS-CoV-2 serology platforms.  

Positive Percent Agreement and Negative Percent Agreement 

Patient samples grouped into three different time-frames relative to a positive PCR result were used to 

calculate the positive percent agreement (PPA) for all of the assays (Figure 1A and Supplementary Table 

3). The ≤ 7 day group included 43 PCR positive patients, the 8 – 14 day group included 31 PCR positive 

patients, and the ≥ 15 day group included 25 PCR positive patients. As expected, PPA for the ≤ 7 day 

group was poor across all three platforms: Diazyme IgM (58.1%), Diazyme IgG (67.4%), Diazyme IgM/IgG 

panel (69.8%), Roche total Ig (67.4%), and Abbott IgG (67.4%). In contrast, the observed PPA for the 8 – 

14 day group was greatly improved across all three platforms: Diazyme IgM (93.5%), Diazyme IgG 

(96.8%), Diazyme IgM/IgG panel (96.8%), Roche total Ig (100.0%), and Abbott IgG (100.0%). In the ≥ 15 

day group we observed a PPA of 92.0% for the Diazyme IgM, 96.0% for both the Diazyme IgG and Roche 

total Ig, and 100% for both the Diazyme IgM/IgG panel and the Abbott IgG assay. The negative percent 

agreement (NPA) for all three platforms were 99.4% for Diazyme IgM, 98.9% for Diazyme IgG, 93.3% for 

Diazyme IgM/IgG panel, 99.4% for Roche total Ig, and 98.9% for Abbott IgG (Figure 1B and 

Supplementary Table 3). The distribution of values for each platform increase with time except for 

those observed on the Diazyme IgM assay, which peak 8 – 14 days post PCR positive and decrease in the 

≥ 15 day group (Figure 1C).  
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Cross-platform Correlation and Comparison of Discordant Samples 

Diazyme, Roche, and Abbott SARS-CoV-2 serology assays were compared by correlating the raw 

quantitative values from each platform for all samples from PCR positive patients (Supplementary 

Figure 2A-C). Linear regression analysis indicated weak positive correlation across all three platforms, 

with r2 values ranging from 0.11- 0.31. Since these are qualitative tests, we focused on samples that 

were discordant between the platforms (Table 3). Eighteen samples from 17 SARS-CoV-2 PCR positive 

patients were discrepant between the three platforms, and 4 discordant samples were discrepant in the 

130 negative samples. 

Positive and Negative Predictive Values and the Impact of Prevalence  

The impact of disease prevalence on the PPV and negative predictive value (NPV) for the Diazyme, 

Roche, and Abbott SARS-CoV-2 serology platforms were calculated using the PPA and NPA of the ≥ 15 

day patient group (Table 4 and Supplementary Table 4).  The prevalence for COVID-19 in the ≥ 15 day 

patient group was 12.3%, and the observed PPV for the Diazyme IgM/IgG panel, the Roche total Ig, and 

the Abbott IgG assays were 89.3%, 96.0%, and 92.6%, respectively. The observed NPV for the Diazyme 

IgM/IgG panel, the Roche total Ig, and the Abbott IgG assays were 100%, 99.4%, and 100%, respectively. 

Since the one Roche false positive result was independent of the other two assays, the combination of 

the Roche total Ig assay with either the Diazyme IgM/IgG panel or the Abbott IgG assay resulted in a PPV 

of 100% regardless of the prevalence, while maintaining NPV greater than or equal to 99% (Table 5). In 

contrast, since the Abbott assay shared two false positive results with the Diazyme platform, the 

combination of the Diazyme IgM/IgG panel combined with the Abbott IgG assay resulted in a PPV that 

ranged from 17.6 to 95.7%, depending on the prevalence of the population being tested, and a NPV of 

100% regardless of disease prevalence (Table 5). The prevalence of 3.8% (256/6680) represents the 

percentage of positive SARS-CoV-2 PCR tests performed at UCSD as of June 6th, 2020.  
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Longitudinal patient sampling 

We evaluated longitudinal samples from 16 SARS-CoV-2 PCR positive patients with the Diazyme, Roche, 

and Abbott serology platforms (Figure 2A - 2D). Observed median time to seropositivity and 

interquartile ranges for the Diazyme platform was 5.5 days for IgM (IQR: 4 – 10 days) and 5 days for IgG 

(IQR: 3 – 6.75 days) (Figure 2A, 2B and Supplementary Table 5). Observed median time to seropositivity 

for the Roche total Ig assay and Abbott IgG assay was 3.5 days (IQR: 2.25 – 8.5 days) and 4.5 days (IQR: 

2.25 – 8.5 days), respectively (Figure 2C, 2D and Supplementary Table 5). All 16 patients became 

seropositive over the course of their admission.  

Discussion 

The observed precision profiles of the Roche and the Abbott assays were appropriate for clinical use, 

with within-run precision ranging from 1.0% - 6.8% across the Roche and Abbott platforms. The Abbott 

platform had between-run precision and total precision of 22.0% and 22.6%, respectively. However, 

these high levels of imprecision are for a negative result that is well below the cutoff value and have no 

negative impact when interpreting a qualitative assay.  Patient samples did not dilute in a linear fashion 

on the Roche and Abbott assays, which is in contrast to the comparatively linear Diazyme SARS-CoV-2 

IgM and IgG assay that were previously evaluated (33).  

We evaluated the PPA and NPA of the Diazyme, Roche, and Abbott SARS-CoV-2 serology assays using 

the same samples across all three platforms. The three assays evaluated had similar PPAs with 

overlapping confidence intervals in each of the three timeframes relative to a positive PCR result. The 

highest PPA values were 100% for the Roche total Ig assay in the 8 – 14 day post-PCR group, 100% for 

the Diazyme IgM/IgG panel in the ≥ 15 day post-PCR group, and 100% for the Abbott IgG assay in both 

the 8 – 14 day and  ≥ 15 day post-PCR groups (Figure 1A). One sample was falsely negative on the Roche 

total Ig assay in the ≥ 15 day post-PCR group (Figure 1C and Table 3), which is not consistent with the 
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manufacturer’s package insert which claims 100% sensitivity at ≥ 15 days following a positive SARS-CoV-

2 PCR result. Favresse et al. explored a lower cutoff index on the Roche platform of 0.165 (29). Using a 

lower cutoff index of 0.165 would have raised the sensitivity of the Roche assay to be 100% in the ≥ 15 

day post-PCR group. However, 4 additional false positives would be observed, with specificity falling 

from 99.4% to 97.2%, and the PPV falling from 62.2% to 24.2% at a disease prevalence of 1%, thus we 

stayed with the manufacture recommended cutoffs. Other reports indicate that the sensitivity of the 

Roche and Abbott assays are 89.4% and 93.8% respectively (31,32), which are also not consistent with 

EUA approved package inserts, highlighting the importance of independent validation studies.  

The observed NPA was also similar across all three platforms, with the Roche total Ig assay and the 

Diazyme IgM assay having the fewest false positives and the highest NPA of 99.4%. Importantly, we 

observed no cross-reactivity for the 7 non-COVID-19 coronavirus samples that were run on all three 

platforms. To further understand subtle differences between these three platforms, we generated box 

and whisker plots of the observed values for the cohort used for calculating PPA and NPA (Figure 1C). 

The observed AU/mL values for the Diazyme IgM assay peak during the 8 – 14 days post-PCR positive 

timeframe, whereas the values observed in the Diazyme IgG, Roche total Ig, and Abbott IgG assays 

appear to either plateau at the 8 – 14 day post-PCR timeframe, or continue to increase in ≥ 15 day post-

PCR timeframe. These box and whisker plots illustrate that the observed values of false positives 

identified on the Diazyme IgM and Abbott IgG assays are well past the cutoff for a positive result. 

However, the false positives observed on the Diazyme IgG and Roche total Ig assays were closer to the 

reactive cutoff. 

To understand how well each of the three platforms correlate, we performed linear regression analysis 

by comparing the observed values of samples originating from SARS-CoV-2 PCR positive patients. We 

demonstrated poor quantitative correlations for all three comparisons (Supplementary Figure 2). We 

also compared the observed values in discordant samples across the three platforms (Table 3). Analysis 
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of the discrepant samples showed that the false positive results were shared by both the Diazyme and 

Abbott assays, but that the Roche assay false positive was unique for this platform.  

A major use of SARS-CoV-2 serology assays is for screening patient populations with low disease 

prevalence and determining the prevalence of infection/exposure to COVID-19. While an accurate 

assessment of the overall prevalence of COVID-19 in the United States is currently undetermined, the 

positivity rate of SARS-CoV-2 PCR tests performed at UCSD as of June 4, 2020 was 3.8%; with the 

prevalence in the general population assumed to be much lower. Assuming a disease prevalence of 1%, 

the highest PPV observed on a single platform belonged to the Roche total Ig assay at 62.2%, which is 

inadequate (Table 4). However, the PPV can be greatly improved by using two different assays which 

have unique sets of false positives. We used our cohort to calculate the PPV and NPV when combining 

the Roche total Ig assay and the Diazyme IgG or Abbott IgG assay (Table 5). Remarkably, at a disease 

prevalence of 1%, the PPV and NPV values would both be 100%. However, these improvements were 

not observed when combining the Diazyme IgM/IgG panel and Abbott IgG assay, with a PPV and NPV 

value of 46.2% and 100%. This data supports the recommendation of the CDC to combine independent 

assays to improve PPV (26), and demonstrates the importance of directly comparing different assays in 

order to understand cross reactivity. 

We analyzed longitudinal samples from 16 PCR positive SARS-CoV-2 patients on the Diazyme, Roche, 

and Abbott platforms. In these 16 patients, the Roche total Ig assay detected seropositivity for SARS-

CoV-2 antibodies earlier (3.5 days) than either the Diazyme (5 days) or Abbott (4.5 days) platforms. 

While an important observation, this minor difference is unlikely to be clinically significant, unless the 

assay is being used to confirm an infection at early stages of infection and disease progression.   

Although this is one of the largest studies to be presented in the peer reviewed literature as of the 

current date, one limitation is the relatively small number of samples included. This is particularly 
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important if SARS-CoV-2 serology tests will be performed on large populations. Our data suggests that 

the PPA of these assays is high when testing patients greater than 15 day post PCR positivity, but it 

would be naïve to quote PPA of 100%, as the confidence intervals range from 74 to 100%. In a similar 

manner, it would unwise to conclude that combining Roche with either Diazyme or Abbott would lead to 

100% PPV. What we can conclude is that combining these assays change values in low prevalence 

populations from being unacceptably low to being meaningful. 

In summary, our study demonstrates that the Diazyme, Roche, and Abbott SARS-CoV-2 serology 

platforms possess similar clinical performance and highlights several key differences. Our observations 

make a strong argument that when screening populations with low disease prevalence of COVID-19, 

laboratory professionals should consider the use of at least two orthogonal serology platforms to 

improve the poor PPVs that are expected from using one platform alone. 
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Sample 
(Mean Cutoff Index, SD) 

Roche Total Ig 
Between-run %CV 

Roche Total Ig 
Within-run %CV 

Roche Total Ig 
Total %CV 

Positive Abbott QC 
(5.48, 0.30) 

11.4 3.1 11.8 

Negative Abbott QC 
(0.08, 0.007) 

12.1 6.8 13.9 

Patient Pool Positive 
(6.44, 0.27) 

9.5 1.6 9.7 

Patient Pool Negative 
(0.07, 0.003) 

2.7 3.7 4.6 

Sample 
(Mean S/C, SD) 

Abbott IgG 
Between-run %CV 

Abbott IgG 
Within-run %CV 

Abbott IgG 
Total %CV 

Positive Abbott QC 
(3.32, 0.19) 

13.6 5.6 11.6 

Negative Abbott QC 
(0.05, 0.003) 

12.3 5.0 13.3 

Patient Pool Positive 
(5.81, 0.36) 

15.1 1.0 15.2 

Patient Pool Negative 
(0.05, 0.005) 

22.0 5.2 22.6 

 

 

 

 

 

 

  

Table 1. Precision profile of the Roche and Abbott SARS-CoV-2 serology assay. Between-run, 
within-run and total precision was calculated from a total of 25 replicates run across 4 days. 
Mean COI or S/C and standard deviations are shown in parentheses. 
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Conditions Number of Samples Tested Number of Reactive   
(Diazyme, Roche, or Abbott) 

Human Metapneumovirus 4 0 
Influenza A H1-20009 PCR 1 0 
Mycoplasma Pneumoniae 1 0 
Non COVID Coronavirus 7 0 

Parainfluenza 4 PCR 1 0 
Respiratory Syncytial Virus A 2 0 
Respiratory Syncytial Virus B 2 0 

Rhinovirus/Enterovirus 4 0 
Anti-dsDNA (>100 IU/mL) 4 0 

Antinuclear Antibodies 20 0 
Elevated IgG/IgM 3 0 

 

  

Table 2. Cross-reactivity of patients with other conditions.  
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Patient ID Diazyme IgM 
AU/ML 

Diazyme IgG 
AU/mL 

Roche Total Ig 
COI 

Abbott IgG 
Index (S/C) Days post PCR 

3 1.04 1.57 1.12 1.11 9 
5 0.73 1.50 2.37 4.01 6 
7 0.91 10.39 17 7.67 11 
9 0.91 4.06 3.6 0.82 4 
9 0.60 1.11 0.598 0.13 2 

11 1.29 0.44 0.124 0.36 5 
13 5.13 0.09 5 4.24 4 
16 0.61 7.62 0.642 0.83 6 
18 0.67 2.32 2.49 1.4 2 
26 1.10 0.07 4.61 3.46 22 
27 0.63 0.15 6.85 1.87 8 
29 0.74 1.57 0.744 4.2 17 
32 1.57 15.93 0.835 8.98 5 
34 0.66 54.57 1.8 7.31 24 
36 0.84 0.42 3.47 4.07 3 
44 0.84 22.52 4.41 5.78 4 
50 0.63 0.36 10 2.2 3 
57 0.81 43.61 19.8 8.21 10 

2018 Negative 30 3.28 0.08 0.0763 3.13 COVID-19 Naïve 
2018 Negative 78 0.46 0.13 2.65 0.02 COVID-19 Naïve 

2018 Negative 110 0.31 5.51 0.07 5.65 COVID-19 Naïve 
2018 Negative 111 0.30 1.99 0.0772 0.01 COVID-19 Naïve 

  

Table 3: Discordant samples across all three platforms. 
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Prevalence (%) 
Diazyme IgM/IgG Roche Total Ig Abbott IgG 

PPA (%) 
(95% CI) 

NPA (%) 
(95% CI) PPV (%) NPV (%) PPA (%) 

(95% CI) 
NPA (%) 
(95% CI) PPV (%) NPV (%) PPA (%) 

(95% CI) 
NPA (%) 
(95% CI) PPV (%) NPV (%) 

20.0 
100 

(86.3 - 100) 
98.3 

(95.2 - 99.7) 

93.7 100.0 
96.0 

(79.7 - 99.9) 
99.4 

(96.9 - 100) 

97.7 99.0 
100 

(86.3 - 100) 
98.9 

(96.0 - 99.9) 

95.7 100.0 
12.3 89.3 100.0 96.0 99.4 92.6 100.0 
3.8* 70.2 100.0 87.2 99.8 78.0 100.0 
1.9 53.6 100.0 76.9 99.9 63.4 100.0 
1.0 36.4 100.0 62.2 100.0 46.2 100.0 
0.5 22.2 100.0 45.1 100.0 29.9 100.0 
0.2 12.4 100.0 29.0 100.0 17.6 100.0 

 

Prevalence (%) 
Roche Total Ig + Diazyme IgM/IgG Roche Total Ig + Abbot IgG Diazyme IgM/IgG + Abbott IgG 

PPA (%) 
(95% CI) 

NPA (%) 
(95% CI) PPV (%) NPV (%) PPA (%) 

(95% CI) 
NPA (%) 
(95% CI) PPV (%) NPV (%) PPA (%) 

(95% CI) 
NPA (%) 
(95% CI) PPV (%) NPV (%) 

20.0 

96.0 
(79.7 - 99.9) 

100 
(98.0 - 100) 

100.0 99.0 

96.0 
(79.7 - 99.9) 

100 
(98.0 - 100) 

100.0 99.0 

100 
(86.3 - 100) 

98.9 
(96.0 - 99.9) 

95.7 100.0 
12.3 100.0 99.4 100.0 99.4 92.6 100.0 
3.8* 100.0 99.8 100.0 99.8 78.0 100.0 
1.9 100.0 99.9 100.0 99.9 63.4 100.0 
1.0 100.0 100.0 100.0 100.0 46.2 100.0 
0.5 100.0 100.0 100.0 100.0 29.9 100.0 
0.2 100.0 100.0 100.0 100.0 17.6 100.0 

 

Table 4. Positive and Negative Predictive Values for SARS-CoV-2 Serology Assays 

Table 5. Positive and Negative Predictive Values for the Combination of SARS-CoV-2 Serology Assays 

PPA and NPA values shown are for patient samples ≥15 days after a confirmatory PCR test. 
* Estimated prevalence of SARS-CoV-2 in the high-risk testing population at UC San Diego Health on June 4

th
, 2020  

PPA and NPA values shown are for patient samples ≥15 days after a confirmatory PCR test. 
* Estimated prevalence of SARS-CoV-2 in the high-risk testing population at UC San Diego Health on June 4

th
, 2020  
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Figure 1: Positive and Negative Percent Agreement of SARS-CoV-2 Serology Assays. 

Observed PPA A) and NPA B) for the Diazyme IgM, Diazyme IgG, Roche total Ig and Abbott IgG SARS-
CoV-2 serology assays. The number of unique patients in each group is shown below the X-axis. C) 
Distribution of AU/mL, COI, and S/C are shown in box and whisker plots which depict the median and 
interquartile ranges (IQR) observed for each platform in the indicated sample groups. Error bars are no 
greater than 1.5 times the IQR before Q1 and after Q3. Dashed line indicates the cutoff for each 
platform with values above representing positive results and values below indicating negative results.  

 

 

 

 



23 

Figure 2: Longitudinal Sampling Illustrates Seroconversion in SARS-CoV-2 Infected Patients on the 
Diazyme, Roche, and Abbott platforms. 

Diazyme AU/mL values for A) IgM or B) IgG are plotted on the Y-axis on a semi-log scale and the number 
of days relative to a positive PCR test is shown on the X-axis. C) Roche COI values for total Ig or D) Abbott 
S/C index values for IgG are plotted on the Y-axis on a semi-log scale and the number of days relative to 
a positive PCR test is shown on the X-axis. The X-axis is set at the respective Diazyme, Roche, or Abbott 
cutoff value for a positive sample (Diazyme: 1.00 AU/mL, Roche: 1.00 COI, and Abbot: 1.4 S/C). The 
median and interquartile ranges for the observed time to seropositivity, relative to a positive SARS-CoV-
2 PCR result, are shown for each platform.  

 


