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COVID–19

• SARS–CoV–2

• Closely related to SARS–CoV

• ~30k bases

• 15 genes

• Spread primarily by respiratory droplets

• Some environmental persistence



Diagnostics

• Viral culture

• Antigen testing

• Molecular testing

• Polymerase chain reaction (PCR)

• Loop-mediated isothermal amplification 

(LAMP)

• Serology

• Enzyme linked immunosorbent assay (ELISA)

• Immunochemical (“lateral flow”)



Diagnostic Time Course



Major Caveats

• All current tests are available via FDA EUA 

(emergency use authorization) only

• Clinical sensitivity/specificity are unknown

• Comparisons are done in vitro

• PPV/NPV change with prevalence

• (Other fully approved “microbe” PCR tests are 

generally 90–95% sensitive & specific)

• Tests used in studies are variable

• Often homebrews, other unapproved tests



The Specimens

• Respiratory tract

• NP, mid–turbinate; OP, expectorated

• Bronchial or other “deep” lung

• Proper technic, flocked swab & VTM

• Stool – ? Value, validation

• Blood

• Serum for ELISA

• Fingerstick for NYSDOH ELISA & lateral flow 

tests



Diagnostic qRT–PCR



What About the Y–axis?



The Tests

• Conventional PCR: hours

• Limit of detection (LOD): ~100 copies/ml

• Reliable if good quality swab early in illness

• Later in illness, need bronchial/lung specimen

• “Specificity” is high

• “Rapid” PCR (Cepheid/Biofire): <1 hr

• LOD: ~250–300 copies/ml

• LAMP (Abbott/Alere ID NOW): ~15 minutes

• LOD: ~125 copies/ml claimed

• Worse performance if swab in VTM



Common Questions

• Repeats?

• Yes, if suggestive history/symptoms/findings

• How many??

• Consider LRT specimen if possible

• Does (+) PCR = infectious?

• No – PCR amplifies any matching RNA

• Limited data suggest no infectious virus after 

9 days or with high Ct values



More Questions

• Screening?

• Hmmm…complex…

• Contacts of (likely) cases

• 48–72 hrs before (all?) surgery/procedures

• Return to college?

• Return to work for infected HCW?

• 2 consecutive (–) >24 hrs apart

• Discontinue precautions for (+) cases?

• 2 consecutive (–) >24 hrs apart



COVID Cliché

• I know where you’re coming from and 

at the end of the day we have a really 

solid rapid test that is a real game 

changer.

• The LAMP & rapid antigen tests have 

variable performance outside of early 

clinical cases (larger amount of virus.)



Serology

• Properly validated IgG ELISA

• Compared to pre–COVID-19 banked serum & 

known PCR (+) clinical cases

• Abbott Architect SARS-CoV-2 IgG EUA 

• >99% Sensitivity/Specificity >14 days of 

symptoms

• Excludes other CoV Abs

• Positive/negative – no “titer”



What About the Y–axis?



Use

• Reasonable 

• Determine seroprevalence in a population

• PCR (–) clinical cases??

• Screening for plasma donation 

• Not Reasonable

• Lack of infectivity

• “Immunity Passport”

• Level and/or duration of protection unknown!



Lateral Flow Ab Tests

• A few EUA & MANY non–EUA on market

• POOR performance for most

• Some with PPV ≤ 50%

  Cellex qSARS-CoV-2 IgG/IgM Rapid Test   

 d  Cellex 

 Catalog No： 5515C025, 5515C050, 5515C100 

 In Vitro Diagnostic 

 
INTENDED USE: 
The Cellex qSARS-CoV-2 IgG/IgM Rapid Test is a lateral flow 
immunoassay intended for the qualitative detection and 
differentiation of IgM and IgG antibodies to SARS-CoV-2 in serum, 
plasma (EDTA, citrate) or venipuncture whole blood specimens 
from patients suspected of COVID-19 infection by a healthcare 
provider. The qSARS-CoV-2 IgG/IgM Rapid Test is an aid in the 
diagnosis of patients with suspected SARS-CoV-2 infection in 
conjunction with clinical presentation and the results of other 
laboratory tests. Results from the qSARS-CoV-2 IgG/IgM Rapid 
Test should not be used as the sole basis for diagnosis. 
 
Testing is limited to laboratories certified under the Clinical Labo
ratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. 
263a, to perform moderate and high complexity tests. Results 
are for the detection of SARS-CoV-2 antibodies. IgM antibodies 
to  SARS-CoV-2 are generally detectable in blood several days 
after initial infection, although levels over the course of infection 
are not well characterized. IgG antibodies to SARS-CoV-2 
become detectable later following infection. Positive results for 
both IgG and IgM could occur after infection and can be 
indicative of acute or recent infection. Laboratories within the 
United States and its territories are required to report all positive 
results to the appropriate public health authorities. A CLIA 
categorization of this device would be consistent with other 
serology lateral flow moderate complexity devices. 
 
Negative results do not preclude SARS-CoV-2 infection and 
should not be used as the sole basis for patient management 
decisions. IgM antibodies may not be detected in the first few 
days of infection; the sensitivity of the qSARS-CoV-2 IgG/IgM 
Rapid Test early after infection is unknown. 
 
False positive results for IgM and IgG antibodies may occur due 
to cross-reactivity from pre-existing antibodies or other possible 
causes. 
 
At this time, it is unknown for how long IgM or IgG antibodies may 
persist following infection. 
 
 
For prescription use only. For in vitro diagnostic use only. For 
emergency use authorization use only. 

 
BACKGROUND: 
Coronaviruses (CoV) are a large family of viruses that cause 
illness ranging from the common cold to more severe diseases 
such as Severe Acute Respiratory Syndrome (SARS-CoV). SARS-
CoV-2 is a new strain that has not been previously identified in 
humans. Coronaviruses are zoonotic, meaning they are 
transmitted between animals and people. Several known 
coronaviruses are circulating in animals that have not yet 
infected humans. 
 
2019 Novel Coronavirus (SARS-CoV-2) is a coronavirus identified 
as the cause of an outbreak of respiratory illness.  Patients with 
SARS-CoV-2 report a mild to severe respiratory illness with 
symptoms of: fever, cough, shortness of breath. There is an 
urgent need for rapid tests to manage the ongoing pandemic. 
 
The Cellex qSARS-CoV-2 IgG/IgM Rapid Test is intended for 
qualitative detection of antibodies indicative of SARS-CoV-2 
infection and is to be used as an aid for diagnosis of SARS-CoV-
2 infection. 

 

 

 

TEST PRINCIPLE 
The Cellex qSARS-CoV-2 IgG/IgM Rapid Test is a lateral flow 
chromatographic immunoassay which can detect antibodies 
against the SARS-CoV-2 virus. The test cassette consists of: 1) a 
burgundy colored conjugate pad containing SARS-CoV-2 
recombinant antigens (S and N proteins) conjugated with 
colloidal gold (SARS-CoV-2 conjugates) and rabbit IgG-gold 
conjugates; 2) a nitrocellulose membrane strip containing an 
IgG line (G Line) coated with anti-human IgG, an IgM line (M Line) 
coated with anti-human IgM, and the control line (C Line) 
coated with goat anti-rabbit IgG. 

 
 
 
 
 
 
 
 
 

When a correct volume of test specimen is dispensed into the 
sample well of the test cassette, the specimen migrates by 
capillary action along the cassette. The anti-SARS-CoV-2 virus 
IgG, if present in the specimen, will bind to the SARS-CoV-2 
conjugates. If IgG is present in the specimen, the 
immunocomplex will then captured by the anti-human IgG line, 
forming a burgundy colored G Line, indicating a SARS-CoV-2 
virus IgG positive test result.  
 
The anti-SARS-CoV-2 virus IgM, if present in the specimen, will 
bind to the SARS-CoV-2 conjugates. The immunocomplex is then 
captured by the anti-human IgM line, forming a burgundy 
colored M Line, indicating a SARS-CoV-2 virus IgM positive test 
result. Information regarding the immune response to SARS-CoV-
2 is limited and still evolving.  

 
At this time, it is unknown how long IgM or IgG antibodies may 
persist following infection. 

 
The test contains an internal control (C Line) which should exhibit 
a burgundy colored band of goat anti-rabbit IgG/rabbit IgG-
gold conjugate immunocomplex regardless of the color 
development on any of the test bands (G and M Lines). If no 
control band is observed, the test result is invalid and the 
specimen must be retested. 

 

REAGENTS AND MATERIALS 

 
Reagents and Materials Provided in Kits 

 
There are three kit sizes.  Their kit component configurations are 
provided below: 

 
Catalog # 5515C025 5515C050 5515C100 

Kit Size (#of Tests) 25 50 100 

C
o

m
p
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n

e
n

ts
 Test Cassette 

(#) 
25 50 100 

Sample Diluent 
(# of Bottles) 

1 1 1 

Transfer pipette 
(#)* 

25 50 100 

 
IFU Leaflet 

1 1 1 

*Transfer pipette is packaged inside the test cassette pouch. 
 
 
Reagents and Materials Purchased Separately 
 
A control set consisting of a positive and a negative control is 
provided and purchased separately from the kit.  A vial of 
positive or negative control contains approximately 40 
microliters of specimens.  Each control vial is sufficient for 
conducting 3 tests.  See instruction on the use of control under 
Quality Control. 
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