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Changes in acute phase reactants and serum biochemistry in COVID-19



Diagnostic tools for COVID-19

COVID-19 tests can be grouped as nucleic acid, serological, antigen, and ancillary tests, all 
of which play distinct roles in hospital, point-of-care, or large-scale population testing
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The SARS-CoV-2 Genome and Antibody Responses (A). SARS-CoV-2 RNA genome (30 kB) and its coding regions 
encoding both non-structural and structural proteins. (B). Theoretical antibody responses in humans following both 
primary and possible secondary infections with SARS-CoV-2 and associat
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Proposed immunologic criteria for the diagnosis of the stage of the disease
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Real-time reverse transcription polymerase chain reaction (rRT-PCR) of a salivary positive sample
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The suitable setting for each salivary diagnostic procedure.

























Figure depicts the scheme of sample collection and mentions different diagnostic approaches to detect SARS-CoV-2 
infection. Nasopharyngeal swabs and serum samples are drawn from the patients which are further subjected to 
either nucleic acid or protein-based diagnosis depending on the need. Isolated viral RNA can be used for PCR, 
isothermal and CRISPR based methods whereas viral antigen and antibodies (IgG/IgM) are used for protein-based 
diagnosis like ELISA and point of care LFA methods
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| FDA approved diagnostic kits or kits with an emergency approval in the market to be used 
for the detection of COVID-19.





The principle of RT-PCR based on commercial TaqMan probes (a) and the relative amplicon 
positions for SARS-Cov-2 on GenBank data of the previous SARSCoV and SARS-CoV-2 (b)





a) Illustration of the method workflow. Standard RNA extraction solution or original sample matrix can be used as an 
input to detect E, N, and RNase P genes. The assay is monitored by a fluorescent reader or lateral flow strip. (b) Lateral 
flow readout of SARS-CoV-2 positive sample. Detection of at least two genes is necessary for positive sample 
confirmation. Reproduced from ref (Broughton et al., 2020). 





Adaptive pooled testing strategies: (A) Dorfman Pooling: Population is divided into two pools of optimum size 8 and tested. The positively tested pool is 
then deconvoluted to identify the individual infected sample. (B) Column and row pooling: On a 96-well plate, rows and columns are pooled separately. 
The negative rows and columns are excluded. The individuals from positive rows and columns are then tested individually. In the above illustration, 5 
positive samples are identified with 45 tests, compared to 96 tests if tested individually. (C) Household grouping: Pools are formed from each household in 
a locality and tested. Positive groups undergo individual testing
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Pooling methods employed in clinical setups: (A) Sample pooling before RNA extraction 
(B) Pooling of extracted RNA (C) Sample pooling at the time of collection (D) Sample 
collected directly into the lysis buffer; VTM= viral transport media.



Diagnostic accuracy utilising pooled testing strategy: The size of the bubble depicts pool size, while the different colours code for different 
studies. The purple-shaded area represents areas with sensitivity and specificity combinations that meet the acceptable levels of Target 
Product Profile (TPP) put forth by WHO for COVID-19 diagnostics. The dashed square box within the purple-shaded area portrays the 
desirable level. Study bubbles clustered within the acceptable limits infer efficient diagnostic capability in detecting SARSCoV-2 by pooling 
samples. (Colour version of figure i



The electrochemical paper-based analytical device 
for diagnosing COVID-19 (COVID-19 ePAD)



Schematic illustration of the (A) device components, (B) detection principle and (C) 
detection procedure of the COVID-19 ePAD. 



SWV responses of the COVID-19 ePAD tested with 
different concentrations of SARS-CoV-2 IgG (A) and 
SARS-CoV-2 IgM (B) in the presence of 5 mM [Fe 
(CN)6] 3-/4-. (C) A linear relationship between Δ 
current vs logarithmic concentration of SARS-CoV-2 
IgG and IgM and its corresponding relationship 
between Δ current and concentration of SARS-CoV-
2 IgG and IgM. The threshold line was estimated 
based on an LOD (3SDblank/slope) and the starting 
point of the calibration plots. 



(A) Schematic illustration of the in-house LFA colorimetric test strips for detecting SARS-CoV-2 
IgG and IgM. (B) and (C) represent the calibration plots of Δ color intensity in the red channel 
as a function of the logarithmic concentration of SARS-CoV-2 IgG and IgM (n = 3). Illustrated in 
the insets of each calibration plot are the photographic images of the LFA device after loading 
different concentrations of IgG and IgM. (For interpretation of the references to color in this 
figure legend, the reader is referred to the Web version of this article.)









Background: It is necessary to know the viral kinetics and conduct epidemiological 
investigations of confirmers to prevent the spread of the new infectious disease COVID-19 to 
the community. To date, no study has been published on viral kinetics during the preclinical 
and clinical periods of SARS-CoV-2. Methods: A confirmed case was defined as a patient with 
positive results by real-time reverse transcription polymerase chain reaction (RT-PCR) assay 
for SARS-CoV-2. Both specimen types were collected over the whole clinical course in all 
patients. Asymptomatic patients who had been screened for COVID-19 due to a strong 
epidemiological link were also enrolled. The study population included 54 hospitalized 
patients with confirmed COVID-19. Results: COVID-19 shows a very high viral load on the day 
of symptom development, which then decreases overall. Rapid viral proliferation was 
observed 0–5 days before symptoms developed. Cycle threshold (Ct) value was 
thsymptomse lowestinthe clinical course from5 days before symptoms to 10 days after 
occurred (Ct < 30). The rRT-PCR results were negative approximately 3 weeks after the onset 
of symptoms. However, there was a continuous pattern that was negative and positive for up 
to 6 weeks and more. Conclusion:Considering the characteristic thatCOVID-19has 
ahighviralloadbeforesymptoms appear,itis necessary to consider to expand the scope of 
epidemiological investigations. As there is a very low possibility of transmission after 10 days 
of symptom occurrence, it may be considered to release isolation after 10 days of symptom 
occurrence in limited resource situations. This study allows for the planning of 
epidemiological investigations, patient's ward supply, and follow-up of patients through 
sequential changes inviralloads over the entire clinical course.Inaddition,itispossible
toestimate the clinicaltime at which the patient is present.



Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens. (A) Changes in the Ct value of SARS-CoV-2 RNA (RNA-dependent
RNA polymerase gene, RdRP) in lower respiratory specimens in 54 patients with COVID-19. (B) Changes in the Ct value of SARS-CoV-2 RNA 
(RdRP) in nasopharyngeal specimens



Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens. The calculated value as the mean of the Ct value of SARS-CoV-
2 RNA(RdRP) in the nasopharyngeal specimens. The Ct value shows the lowest value on the day of symptoms and negative 3 weeks 
from the date of symptoms. (Negative > Ct value 35)

Changes in the SARS-CoV-2 Ct value of rRT-PCR in respiratory specimens of patient 36. A 71-year-old man with a history of diabetes was 
hospitalized on the 5th day of cough and fever. On the 10th day of symptom onset,
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