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"Betacoronavirus"[Mesh] OR 
"Coronavirus"[Mesh] OR 
covid*[tw] OR 
"coronavirus*"[tw] OR 
"corona virus*"[tw] OR 
ncov*[tw] OR 
"n cov*"[tw] OR 
sarscov*[tw] OR 
"sars cov*"[tw] OR 
"2019nCoV*"[tw] OR 
"2019 nCoV*"[tw] OR 
"sars2*"[tw] OR 
"sars 2*"[tw])


I
	"Point-of-Care Testing"[Mesh] OR 
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“Lateral flow”[tw] OR 
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"Bedside*"[tw] OR 
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"sars2*" OR 
"sars 2*" 
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"Lateral flow" OR 
"RDT" OR 
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"Bedside*" OR 
"Rapid*")
AND 
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P
1 (56968)
TS=("covid*" OR "coronavirus*" OR "corona virus*" OR "ncov*" OR "n cov*" OR "sarscov*" OR "sars cov*" OR "2019nCoV*" OR "2019 nCoV*" OR "sars2*" OR "sars 2*")

I
2 (34058)
TS=("antigen" OR "Lateral flow" OR "RDT" OR (("Point of Care*" OR "Bedside*" OR "Rapid*")AND Test*))

1 AND 2 (1568)
Filter (year to date 2022/11/07)
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	Covid* OR 
Coronavirus* OR 
"corona virus*" OR 
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"Sars cov*" OR 
2019nCoV* OR 
"2019 nCoV*" OR 
sars2* OR 
"sars 2*" 
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	"Antigen*" OR 
"Lateral flow*" OR
"RDT" OR 
"Rapid test*" OR 
"Bedside*" OR 
"Point of Care*"


P AND I (2225)
(covid* OR Coronavirus* OR "corona virus*" OR ncov* OR "n cov*" OR sarscov* OR "sars cov*" OR 2019nCov* OR "2019 nCov*" OR sars2* OR "sars 2*")
 AND 
(Antigen OR "Lateral flow" OR RDT OR "Rapid test*" OR Bedside* OR "Point of Care*")
 AND 
(PUBLISHER:MedRxiv OR PUBLISHER:BioRxiv)
 AND 
FIRST_PDATE:[2019-12-01 TO 2022-11-07]
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Definitions
For this work, we will follow the following definitions:
· Diagnostic test: “a test that is used to determine, verify or confirm a patient’s clinical condition as a sole determinant”(1) 
· Point-of-care (POC) in vitro diagnostic (IVD) testing: “decentralised testing that is performed by a minimally trained healthcare professional near a patient and outside of central laboratory testing facilities and can result in an immediate decision for next steps of care” (2, 3)
· Instrument-based Ag RDTs: Ag RDTs that are instrument-depended, from large-scale atomised detection to small reading devices. Only those listed in WHO, European or US governmental healthcare documents and websites will be taken into consideration. 

Technologies

The technologies underlying the investigated tests range from lateral flow immunochromatographic assays to upscaled Chemiluminescent enzyme immunoassays (CLEIA). The primary biochemical principle of every technology is that of an immunoassay using the selective binding interactions of antibody-antigen reactions to identify and quantify unknown analytes (protein, lipid, nucleic acid) (4). The main distinction is that most immunoassays use labels, such as those investigated here, while others don’t. 
A further division is the two groups of heterogenous and homogenous immunoassays. A heterogeneous immunoassay, also named separation immunoassay, requires a multi-step analyte-antibody complex separation before analysis, while the homogenous does not. The labelled immunoassays can be further broken down into noncompetitive or competitive. The first ones use excess labelled antibodies to bind with the analyte making it more sensitive. In contrast, in the latter, the analyte competes with a specific quantity of labelled antigen for the antibody. Finally, the format is classified and described with the respective prefix by what antigen-antibody complexes are formed: direct, indirect and sandwich.

In our review, the investigated test belongs to the following subgroups divided by their reporter Chemiluminescence immunoassays (CLIA) and Fluorescent Immunoassays (FIA), where detection is done by fluorescent tracers or light-generating molecules and colourimetric Enzyme-linked immunosorbent assay (ELISA).
We further categorised them by being suitable for (near) point-of-care use or lab-based, depending on the principle, size of the reader and degree of automation. 
POC and near-POC include two microfluidic immunofluorescence assays, (fluorescence) immunochromatography and one automated fluorescence immunoassay (mariPOC). The lab-based tests are a mixture of chemiluminescent enzyme immunoassays, chemiluminescent immunoassays, electrochemiluminescence immunoassays and semi-quantitative enzyme-linked immunosorbent assay. 

In the following, the types of immunoassays will be explained: 
ELISA is a colourimetric, chemiluminescent or fluorescent microwell plate-based assay used for the quantitation and detection of human proteins, immunoglobulins, antigens and other peptides through the binding between the target protein and a specific antibody that results in a detectable signal (5). This technique allows researchers to obtain precise and sensitive results in a relatively short time ranging from 1 to 5 h. To identify SARS-CoV-2 antigens, the principal of a sandwich ELISA is used to contain immobilised antibodies against SARS-CoV-2 antigens at the bottom of each well able to bind antigens contained in the serum samples of patients. 
CLIAs, also known as chemiluminescent microparticle immunoassays, are automated assays that rely on mixing patient samples with magnetic, protein-coated microparticles and generate a light-based, luminescent readout. (6, 7)
The CLEIA method is a subgroup (to which the LumiraDx can be counted) in which antibodies are bound to magnetic particles, magnetised, and then reacted with a luminescent reagent to measure the amount of luminescence. (8)

For more facile and accurate detection of the assays, there are further techniques under investigation: New nanomaterials (9), molecules with an improved recognition capability – biorecognition elements like new type of antibodies or aptamers (10, 11) and devices suitable for the point-of-care bioassays combining the biorecognition elements with a sensor platform, biosensors(12), and similar point-of-care diagnostic means are progressively evolving in the COVID-19 diagnostics. 
This immunological principle makes qualitative detection of an analyte and quantitative determination of its concentration possible. The measured optical signal is typically based on an accumulated sum of labels present in a probe region. Therefore, no precise information on single molecules or on the distribution and time trajectories of single molecules can be obtained.
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