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Introduction 

COVID-19 (SARS-CoV-2) is a new corona virus that can infect humans. It is thought that around 7% of 

people in the UK have been infected with COVID-191. Data from blood donations has been used to 

determine the regional variation in infection rates across the United Kingdom.2 

 

 

For the majority of people, perhaps as many as 90%3, the infection results in very mild or no 

symptoms at all. However, around 5% of people who have been found to be infected with COVID-19 

have died. This is known as the case fatality rate.  
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The COVID-19 Triple Antibody Rapid Test supplied by BioSure (UK) is a CE marked, lateral flow 

immunochromatographic assay for the qualitative detection of antibodies of all isotypes (IgG, IgM 

and IgA) specific to the newly identified SARS-CoV-2 virus, simultaneously and differentially, in 

human serum, plasma or whole blood. Briefly the procedure of the assay requires the addition of 

5µL of capillary whole blood or serum/plasma to the sample well of the membrane test assembly 

(cassette), followed by 2 drops of running buffer solution from a dropper bottle provided. A positive 

result can be interpreted as soon as both a test line and control line are present. This can take as 

little as 3 minutes. Negative tests should be confirmed at a final reading time of 10mins. A blue 

coloured line is pre-printed as a Control Line on the test strip in the region marked “C” (“Control”). In  

order for the test result to be valid, this blue line must turn red. For negative samples, this will be 

the only line visible. For positive samples, a line  should be visible at any of the points in the result 

windows marked “G” (denoting the presence in the sample of IgG antibodies to COVID-19), “M” 

(denoting the presence in the sample of IgM antibodies to COVID-19),  or “A” (denoting the presence 

in the sample of IgA antibodies to COVID-19) or any combination of the G, M or A lines (indicating 

different phases of the immunological response to infection).  

The test also has further advantages in terms of detecting the types of antibody created to a variety 

of viral proteins. The majority of current antibody tests detect antibodies to just one of the 

immunogenic COVID-19 viral proteins: nucleocapsid (NP), spike (S1 or S2) or receptor binding 

domain (RBD, a small fragment of the spike protein). The COVID-19 Triple Antibody Rapid Test 

contains specific antigens to all three. 

The COVID-19 Triple Antibody Rapid test, therefore, has a multidimensional ability to detect 

antibodies to COVID-19, conferring advantages in testing across the timescale of infection, early and 

late detection, and the severity of symptoms.   

This test can be used as an aid to determining whether a person has already been infected with the 

virus. The test looks for markers of the body’s immune response.  When we are infected with a virus 

the body fights this through two main mechanisms – innate and adaptive immune responses. The 

innate system is the body’s first line of defence but is not powerful enough to prevent all infectious 

agents from taking hold. Once an infection gains a foothold in the body, it is the adaptive immune 

response that the body calls on to overcome the infection and allow the person to recover. In most 

people this means the generation of high circulating levels of antibodies that are specific to the 

infecting organism, in this case COVID-19. The antibodies produced in this second phase have shown 

some neutralising power. Recovering patients have been shown to shed lower and lower levels of 

the virus such that very few people have any virus left more than 28 days post infection. 

Testing for antibodies can provide a great deal of information about the individual being tested and 

also the current and recent spread of the pandemic. Current antigen only swab tests can only tell if 

someone currently has the virus and are not in the recovery phase. This is a clear limiting factor to 

the use of these tests in people who may have been infected but are not currently infected. Given 

that antigen tests are probably only effective within the first 14 days of infection, antibody testing 

has a clear part to play in contact tracing and seroprevalence studies: programmes that are vital to 

the future control of the pandemic and subsequent waves.  There is a growing case to be made that 

regular testing with antibody tests could also prove to be an accurate measure of current infection.



Evaluations 

We have undertaken a review of the published literature for antibody tests undertaken by Public Health England in order to demonstrate the 

comparative accuracy of the COVID-19 Triple Antibody Rapid Test. We have also included the CE marking evaluation in this evidence. This final evaluation 

is the only reference cited in which there could be seen to be a commercial link between the evaluating panel and the manufacturer of the test. 

However, the results are not dissimilar to any of the other evaluations. The evaluations cover the analysis of serum and plasma samples. 

Days 
post 
symptom 

Roche ELISAa               Abbott ELISAb BioSURE/Mologic RDTc 

                                    

EUROIMMUN Anti-SARS 
EIAd                       

Vitros Anti-SARS CIA IgGe      

  
n Pos Neg % n Pos Neg % n   Neg % n Pos Neg % n Pos Neg % 

11 to 20 4 3 1 75.0% 5 5 0 100.0% 31 24 7 77.4% 4 2 2 50.0% 4 2 2 50.0% 

21 to 30 35 28 7 80.0% 31 29 2 93.5% 30 29 1 96.7% 30 26 4 86.7% 35 28 7 80.0% 

31 to 40 30 28 2 93.3% 37 35 2 94.6% 23 21 3 91.3% 27 22 5 30.0% 30 25 0 83.3% 

41 to 50 10 9 1 90.0% 8 7 1 87.5% 10 9 1 90.0% 10 8 2 80.0% 10 8 2 80.0% 

 

 
a 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/891598/Evaluation_of_Roche_Elecsys_anti_SARS_CoV_2_PHE_20

0610_v8.1_FINAL.pdf 
b https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/890566/Evaluation_of_Abbott_SARS_CoV_2_IgG_PHE.pdf 
c Rapid development of COVID-19 rapid diagnostics for low resource settings: accelerating delivery through transparency, responsiveness, and open collaboration 

Emily R Adams, Yolanda Augustin, et al; medRxiv 2020.04.29.20082099; doi: https://doi.org/10.1101/2020.04.29.20082099 
d 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/893433/Evaluation_of_Euroimmun_SARS_CoV_2_ELISA_IgG__1_.

pdf 
e https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888631/Evaluation__of_OCD_Vitros_Immunodiagnostic_Anti-

SARS_CoV2_serology_assay_PHE_260520.pdf 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/891598/Evaluation_of_Roche_Elecsys_anti_SARS_CoV_2_PHE_200610_v8.1_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/891598/Evaluation_of_Roche_Elecsys_anti_SARS_CoV_2_PHE_200610_v8.1_FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/890566/Evaluation_of_Abbott_SARS_CoV_2_IgG_PHE.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/893433/Evaluation_of_Euroimmun_SARS_CoV_2_ELISA_IgG__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/893433/Evaluation_of_Euroimmun_SARS_CoV_2_ELISA_IgG__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888631/Evaluation__of_OCD_Vitros_Immunodiagnostic_Anti-SARS_CoV2_serology_assay_PHE_260520.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888631/Evaluation__of_OCD_Vitros_Immunodiagnostic_Anti-SARS_CoV2_serology_assay_PHE_260520.pdf


Why test for antibodies? 

 

Antibody tests check a blood sample by looking for antibodies, which if they are detected will tell 

you if you had a past infection with the virus that causes COVID-19. Antibodies are proteins that help 

fight off infections and can provide protection against getting that disease again (immunity). 

Antibodies are disease specific. For example, measles antibodies will protect you from getting 

measles if you are exposed to it again, but they won’t protect you from getting mumps if you are 

exposed to mumps. 

 

Except in instances in which viral (antigen) testing is delayed, antibody tests should not be used to 

diagnose a current COVID-19 infection. An antibody test might not show if you have a current 

COVID-19 infection because it can take 1–3 weeks after infection for your body to make antibodies. 

To see if you are currently infected, you need an antigen test. Antigen tests identify the virus in 

samples from your respiratory system, such as a swab from the inside of your nose or the back of 

your throat. But in instances where antigen testing is not possible, antibody tests may prove to be an 

effective aid to diagnosis, especially where these tests could be repeated over a number of days. 

Antibody tests are essential but only highly accurate tests should be used as they are critical to 

diagnose certain cases (negative molecular antigen tests in patients presenting late in illness), 

identify asymptomatic infections, determine the seroprevalence in a given population, and track 

progression towards herd immunity over a longer period of time. Antibody tests can also be used 

along with molecular antigen tests for contact tracing. All of these initiatives will help expedite the 

reopening of the economy and the returning of the population back to a “new” normal. 
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4 

 

 

In a study undertaken early in the pandemic5 (but not using the COVID-19 Triple Antibody Rapid 

Test), pooled results for IgG, IgM, IgA, total antibodies and IgG/IgM all showed low antibody levels 

during the first week following onset of symptoms, rising during  the second week and reaching their 

highest values in the third week. The combination of IgG/IgM had a sensitivity of 30.1% (95% CI 21.4 

to 40.7) for 1 to 7 days, 72.2% (95% CI 63.5 to 79.5) for 8 to 14 days, 91.4% (95% CI 87.0 to 94.4) for 

15 to 21 days. Estimates of accuracy beyond three weeks are based on smaller sample sizes and 

fewer studies. For 21 to 35 days, pooled sensitivities for IgG/IgM were 96.0% (95% CI 90.6 to 98.3). 

Summary specificities (provided in 35 studies) exceeded 98% for all target antibodies with 

confidence intervals no more than 2 percentage points wide. False-positive results were more 

common where COVID-19 had been suspected and ruled out, but numbers were small and the 

difference was within the range expected by chance. 

 

As noted above, the sensitivity of antibody tests may be too low in the first week since symptom 

onset to have a primary role for the diagnosis of COVID-19, but they do fundamentally have a role 

complementing other testing in individuals presenting later in their infection, when RT-PCR tests are 

negative, or are not  performed. Antibody tests are likely to have a useful role for detecting previous 

SARS-CoV-2 infection if used 15 or more days after the onset of symptoms. 
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In another study, among 173 patients, the seroconversion rate for total Ab, IgM and IgG was 93.1% 

(161/173), 82.7% (143/173) and 64.7% (112/173), respectively. Twelve patients who had not 

seroconverted at the early stage of illness had blood samples collected. The seroconversion 

sequentially appeared for Ab, IgM and then IgG, with a median time of 11, 12 and 14 days, 

respectively. The presence of antibodies was < 40% among patients in the first 7 days of illness, and 

then rapidly increased to 100.0%, 94.3% and 79.8% for Ab, IgM and IgG respectively since day 15 

after onset. In contrast, the positive rate of RNA decreased from 66.7% (58/87) in samples collected 

before day 7 to 45.5% (25/55) during days 15 to 39. Combining RNA and antibody detections 

significantly improved the sensitivity of pathogenic diagnosis for COVID-19 patients (p < 0.001), even 

in early phase of 1-week since onset (p = 0.007). Moreover, a higher titre of Ab was independently 

associated with a worse clinical classification (p = 0.006). The study concluded that antibody 

detection offers vital clinical information during the course of SARS-CoV2 infection. The findings 

provide strong empirical support for the routine application of serological testing in the diagnosis 

and management of COVID-19 patients.7 

 

Another study looked at data from an infected cruise ship. A group of persons with asymptomatic 

SARS-CoV-2 infection consisted of 58 passengers and 32 crew members, with median age of 59.5 

years (interquartile range, 36 to 68; range, 9 to 77)). A total of 24 of these persons (27%) had 

coexisting medical conditions, including hypertension (in 20%) and diabetes (9%). The first PCR test 

at the hospital was performed a mean of 6 days after the initial positive PCR test on the ship. The 

median number of days between the first positive PCR test (either on the ship or at the hospital) and 

the first of the two serial negative PCR tests was 9 days (interquartile range, 6 to 11; range, 3 to 21), 

and the cumulative percentages of persons with resolution of infection 8 and 15 days after the first 

positive PCR test were 48% and 90%, respectively. The risk of delayed resolution of infection 

increased with increasing age (mean delay in resolution for an increase in age from 36 to 68 years, 

4.41 days; 95% CI, 2.28 to 6.53).8 

 

Despite the lack of concrete evidence around immunity conferred simply by the presence of 

immunological markers to COVID-19 infection, it is clear that this should not be used as a barrier to 

starting mass screening with antibody tests or their use to determine individual infections or to 
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manage or monitor isolated outbreaks. As a recent letter in the New England Journal of Medicine 

concluded: 

 

“We believe that the WHO is dead wrong to suggest that we cannot act until we “guarantee” the 

accuracy of the immunity-certification process. Demanding incontrovertible evidence may be 

appropriate in the rarefied world of scholarly scientific inquiry. But in the context of a raging 

pandemic, we simply do not have the luxury of holding decisions in abeyance until all the relevant 

evidence can be assembled. Failing to take action is itself an action that carries profound costs and 

health consequences.”9 

 

When do antibodies appear to SARS-CoV-2? 

 

A number of studies have been conducted to determine when which classes of antibodies first 

appear. This information is vital in the use and efficacy of serology testing for SARS-CoV-2.  

 

Asymptomatic, pre-symptomatic, and symptomatic patients all showed a rapid increase in IgG within 

seven days of symptom onset, confirming previously reported findings. Importantly, most 

asymptomatic patients had constantly low levels of IgM, but high levels of IgG.10 

 

According to another study, which conducted a literature review of antibody dynamics for COVID-19 

and other deadly coronavirus epidemics, in contrast to some of the prior literature on formation of 

antibodies, over 99% of the patients who self-reported or had laboratory documented SARS-CoV-2 

infection developed IgG antibodies. Additionally, the findings suggest that IgG antibodies develop 

over a period of 7 to 50 days from symptom onset and 5 to 49 from symptom resolution, with a 

median of 24 days from symptom onset to higher antibody titres, and a median of 15 days from 

symptom resolution to higher antibody titres. This suggests that the optimal time frame for 

widespread antibody testing is at least three to four weeks after symptom onset and at least two 

weeks after symptom resolution. In the survey, evidence was not found for a decrease in IgG 

antibody titre levels on repeat sampling. 

 

Although we do not yet know what, if any, immunity is conferred by IgG or the duration of the IgG 

response, at this time it seems likely that IgG to SARS-CoV-2 may confer some level of immunity 

based on what is known about viral immunity to other pathogens. In prior studies of SARS-CoV-1 and 

Middle East Respiratory Syndrome patients, IgG peaked within months of primary infection and 

waned over time. Similar observations have been made with human coronaviruses were immunity 

can confer at least limited protection. Among participants who did not have prior PCR but who were 

deemed high risk, i.e., people with symptoms consistent with SARS-CoV-2 who were told by a 

healthcare provider they had presumed infection, lived with someone with confirmed infection, or 

were healthcare workers themselves, 36% of this population were found to have IgG antibodies to 

SARS-CoV-2.11 

 

What antibodies should we test for? 

 

As noted above the human immune response to this and other viral infections is nuanced and the 

devil really will be in the detail. It is important to understand why the general response to the virus is 

as it is seen currently. Evidence shows that mildly symptomatic infections correlate highly with low 

medium term (> 8 weeks post infection) IgG and IgM antibody titres. However, it is necessary to look 

in the round at the antibody response – IgM, IgG and IgA. Seroconversion, the process of the 

developing adaptive immune response to infection, is initially characterised by rapid and high titre 

peak in IgM class antibodies. This response rapidly diminishes and higher avidity more specific IgG 

class antibodies proliferate as the adaptive immune response reaches critical and effective 

neutralising response. IgM and IgG are whole body circulating antibodies. In contrast as the immune 

system mounts it’s response locally secretory IgA antibodies are found. These antibodies work as 
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part of the body’s physical primary barriers to infection. Recent studies have shown the 

effectiveness of tools that can determine the presence of all antibody classes. 

 

12 

As noted above the immune response has been shown to present in a number of ways. In a recent 

study, it was determined that the combined detection of both N and S specific IgM and IgG may 

improve the serological detection rate SARS-CoV-2 infection in the early stage. While the decline of 

IgM/IgG ratio may help to identify the post-infected people, although it is still too early to know 

when IgM will wane over time.13 

 

In another study the combination of 3 SARS-CoV-2 antibody LIPS assays, i.e. N, ORF3b, and ORF8, 

antibodies to NP and spike proteins were found to be sufficient to identify all COVID-19 patients of a 

cohort even at early time-points of illness, whilst spike alone failed to do so. Furthermore, the study 

highlights the importance of investigating new immunogens NSP1, ORF3b, ORF7a and ORF8 which 

may mediate immune functions other than neutralization which may be beneficial or harmful to the 

patient.14 

 

 

Immunity and protection 

 

There is currently little evidence that is conclusive that the presence of antibodies confers any level 

of immunity. COVID-19 serology tests are based on the evaluation of an individuals’ immune 

response to the virus. Whilst it is clear that recovering and recovered patients mount an effective 

response, the pandemic is still in the earliest days and time will be required to determine the 

longevity and time effectiveness of the immune response. 

 

A study in the wake of SARS, the similar coronavirus that triggered an epidemic in 2003, showed that 

survivors maintained neutralizing antibodies for 2 years on average, with the number of antibodies 

declining thereafter. Other coronaviruses in circulation in the human species also lead to at least 

partial immunity for some period. The immunity question has implications for whether COVID-19 

follows an annual cycle like seasonal influenza or becomes dormant for multiple years and then 

erupts again, according to a recent publication in the journal Science. The authors noted that 2 other 
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coronaviruses in circulation (OC43 and HKU1), which cause common colds, result in about 45 weeks 

of immunity on average. If the new virus follows that pattern, it would probably create annual 

outbreaks, they found. However, generally speaking, the sicker you become due to an infection and 

the robust immune system response to it, the more robust the immunity provided. Therefore, one 

might assume that those people who get the most ill have the longest and most effective immunity 

after a re-exposure to the same virus. In another study, people volunteered to have coronavirus 

229E, which also causes common cold symptoms, inoculated up their nares. Ten became infected, 

and 8 developed cold symptoms. One year later, all but one of them returned to be reinfected again. 

Most reinfected, but those who had been ill before did not develop cold symptoms. Moreover, the 

period during which the patients shed the virus, and were potentially contagious, was shorter. The 

new virus, SARS-CoV-2, is genetically similar to the first SARS virus—hence the “2”—but it affects 

people differently. It is not as lethal as the original SARS but is more easily spread (RO is higher). 

Many people who are infected do not develop symptoms at all and yet can potentially transmit the 

virus to others. 

 

A very recent report from China that has not yet been peer-reviewed found a wide range of 

antibodies among people with mild cases of the virus. Most strikingly, younger people had fewer 

antibodies in the wake of the disease—and 30 percent of those sampled had low levels. Some 

individuals had no trace of antibodies. That has raised the question of whether a person with a mild 

or asymptomatic infection, but confirmed by the sensitive polymerase chain reaction test, might still 

be susceptible to a second infection. The neutralizing antibody titres were positively correlated with 

plasma CRP levels but negatively correlated with the lymphocyte counts of patients at the time of 

admission, indicating an association between degree of humoral response and cellular immune 

response. However, those with mild disease who do not develop high levels of antibodies may be at 

increased risk of reinfection, but are not likely to get significant symptoms, although they may be 

contagious. Therefore, those without antibody production should likely be treated as if they never 

had the disease from a social distancing perspective, even if they were proven to be positive with 

molecular testing. 

 

 

Conclusions 

 

• The COVID-19 Triple Antibody Rapid Test is at least as accurate as laboratory antibody tests. 

 

• Currently there is no conclusive evidence that the presence of IgG antibodies confers 

immunity from future infection or for the protection of others through the prevention of 

onwards transmission, despite the evidence from historical SARS virus 

 

• If you test positive or negative for COVID-19 on an antigen or an antibody test, you still 

should take preventive measures to protect yourself and others. 

 

• Antibody tests have an important part to play in the control of the pandemic such that there 

are a number of ways that both positive and negative test results can provide individual and 

population level data, including diagnosis in late presenting patients or where antigen 

testing is not possible and in the application of effective contact tracing systems. 

 

• The COVID-19 Triple Antibody Rapid Test has been shown to be accurate in a range of 

settings and provides vital information about which antibodies a person has produced.  

 

References 

 



92002COV/001/BS/20 rev 1       Page 11 of 12 

 
1 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulleti

ns/coronaviruscovid19infectionsurveypilot/12june2020 
2 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888254/

COVID19_Epidemiological_Summary_w22_Final.pdf 
3 Gao Z, Xu Y, Sun C, et al. A Systematic Review of Asymptomatic Infections with COVID-19 [published online 

ahead of print, 2020 May 15]. J Microbiol Immunol Infect. 2020;10.1016/j.jmii.2020.05.001. 

doi:10.1016/j.jmii.2020.05.001 
4 Temporal profiles of viral load in posterior oropharyngeal saliva samples and serum antibody responses 

during infection by SARS-CoV-2: an observational cohort study; To, Kelvin Kai-Wang et al. 

The Lancet Infectious Diseases, Volume 20, Issue 5, 565 - 574 
5 Deeks  JJ, Dinnes  J, Takwoingi  Y, Davenport  C, Spijker  R, Taylor-Phillips  S, Adriano  A, Beese  S, 

Dretzke  J, Ferrante di Ruffano  L, Harris  IM, Price  MJ, Dittrich  S, Emperador  D, Hooft  L, Leeflang  MMG, Van 

den Bruel  A. Antibody tests for identification of current and past infection with SARS‐CoV‐2. Cochrane 

Database of Systematic Reviews 2020, Issue 6. Art. No.: CD013652. DOI: 10.1002/14651858.CD013652. 
6 Huang AT, Garcia-Carreras B, Hitchings MDT, et al. A systematic review of antibody mediated immunity to 

coronaviruses: antibody kinetics, correlates of protection, and association of antibody responses with severity 

of disease. Preprint. medRxiv. 2020;2020.04.14.20065771. Published 2020 Apr 17. 

doi:10.1101/2020.04.14.20065771 
7 Antibody responses to SARS-CoV-2 in patients of novel coronavirus disease 2019 

Juanjuan Zhao Jr., Quan Yuan, Haiyan Wang, Wei Liu, Xuejiao Liao, Yingying Su, Xin Wang, Jing Yuan, Tingdong 

Li, Jinxiu Li, Shen Qian, Congming Hong, Fuxiang Wang, Yingxia Liu, Zhaoqin Wang, Qing He, Zhiyong Li, Bin He, 

Tianying Zhang, Shengxiang Ge, Lei Liu, Jun Zhang, Ningshao Xia, Zheng Zhang 

medRxiv 2020.03.02.20030189; doi: https://doi.org/10.1101/2020.03.02.20030189 

Now published in Clinical Infectious Diseases doi: 10.1093/cid/ciaa344 

 
8 Natural History of Asymptomatic SARS-CoV-2 Infection; Publication: The New England Journal of Medicine 

Publisher: Massachusetts Medical Society; Date: Jun 12, 2020; 

https://www.nejm.org/doi/full/10.1056/NEJMc2013020?query=featured_coronavirus 

 
9 Waiting for Certainty on Covid-19 Antibody Tests — At What Cost? Publication: The New England Journal of 

Medicine; Publisher: Massachusetts Medical Society Date: Jun 5, 2020; Copyright © 2020, Massachusetts 

Medical Society 

 
10 Antibody responses to SARS-CoV-2 in patients of novel coronavirus disease 2019 

Juanjuan Zhao Jr., Quan Yuan, Haiyan Wang, Wei Liu, Xuejiao Liao, Yingying Su, Xin Wang, Jing Yuan, Tingdong 

Li, Jinxiu Li, Shen Qian, Congming Hong, Fuxiang Wang, Yingxia Liu, Zhaoqin Wang, Qing He, Zhiyong Li, Bin He, 

Tianying Zhang, Shengxiang Ge, Lei Liu, Jun Zhang, Ningshao Xia, Zheng Zhang 

medRxiv 2020.03.02.20030189; doi: https://doi.org/10.1101/2020.03.02.20030189: Now published Clinical 

Infectious Diseases doi: 10.1093/cid/ciaa344 
11 Humoral immune response and prolonged PCR positivity in a cohort of 1343 SARS-CoV 2 patients 

in the New York City region 

Ania Wajnberg, Mayce Mansour, Emily Leven, Nicole M Bouvier, Gopi Patel, Adolfo Firpo, Rao 

Mendu, Jeffrey Jhang, Suzanne Arinsburg, Melissa Gitman, Jane Houldsworth, Ian Baine, Viviana 

Simon, Judith Aberg, Florian Krammer, David Reich, Carlos Cordon-Cardo 

medRxiv 2020.04.30.20085613; doi: https://doi.org/10.1101/2020.04.30.20085613 

 
12 Deeks  JJ, Dinnes  J, Takwoingi  Y, Davenport  C, Spijker  R, Taylor-Phillips  S, Adriano  A, Beese  S, 

Dretzke  J, Ferrante di Ruffano  L, Harris  IM, Price  MJ, Dittrich  S, Emperador  D, Hooft  L, Leeflang  MMG, Van 

den Bruel  A. Antibody tests for identification of current and past infection with SARS‐CoV‐2. Cochrane 

Database of Systematic Reviews 2020, Issue 6. Art. No.: CD013652. DOI: 10.1002/14651858.CD013652. 
13 Baoqing Sun, Ying Feng, Xiaoneng Mo, Peiyan Zheng, Qian Wang, Pingchao Li, Ping Peng, Xiaoqing Liu, 

Zhilong Chen, Huimin Huang, Fan Zhang, Wenting Luo, Xuefeng Niu, Peiyu Hu, Longyu Wang, Hui Peng, Zhifeng 

Huang, Liqiang Feng, Feng Li, Fuchun Zhang, Fang Li, Nanshan Zhong & Ling Chen (2020) Kinetics of SARS-CoV-2 

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/12june2020
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/coronaviruscovid19infectionsurveypilot/12june2020
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888254/COVID19_Epidemiological_Summary_w22_Final.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/888254/COVID19_Epidemiological_Summary_w22_Final.pdf
https://www.nejm.org/doi/full/10.1056/NEJMc2013020?query=featured_coronavirus
https://doi.org/10.1101/2020.03.02.20030189


92002COV/001/BS/20 rev 1       Page 12 of 12 

 

specific IgM and IgG responses in COVID-19 patients, Emerging Microbes & Infections, 9:1, 940-948, DOI: 

10.1080/22221751.2020.1762515  https://doi.org/10.1080/22221751.2020.1762515 

 
14 Beyond the Spike: identification of viral targets of the antibody response to SARS-CoV-2 in COVID-

19 patients 

Asmaa Hachim, Niloufar Kavian, Carolyn A Cohen, Alex WH Chin, Daniel KW Chu, Chris Ka Pun Mok, 

Owen TY Tsang, Yiu Cheong Yeung, Ranawaka APM Perera, Leo LM Poon, Malik JS Peiris, Sophie A 

Valkenburg 

medRxiv 2020.04.30.20085670; doi: https://doi.org/10.1101/2020.04.30.20085670 

 

https://doi.org/10.1080/22221751.2020.1762515
https://doi.org/10.1101/2020.04.30.20085670

