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Research Objectives

To summarize the available evidence on: 

• the scientific evidence on surveillance approaches to 
monitor the presence of the virus in a fully vaccinated 
population*.

• emerging technologies to identify infection caused by 
variants of concern in a fully vaccinated population. 

This rapid review was conducted between June 13 2021 and 
June 25 2021. 

*Fully vaccinated refers to individuals who have received 
complete dosage of a given vaccine
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Methods

• A comprehensive literature search was conducted 

by and information specialist on Jun 13, 2021 to 

retrieve studies published from December 1, 2020 

until search date

• Databases searched: MEDLINE, Embase, 

CENTRAL, and Web of Science

• A targeted grey literature search of pre-print servers, 

Google, and websites of international health 

organizations was also conducted

o e.g., MedRxiv, COVID-END, WHO, CDC
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Results
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Surveillance Methods for COVID-19 Cases

5

 5 approaches to monitoring 

post-vaccination COVID-19 

cases and emerging variants of 

concern:

o Reverse transcriptase 

polymerase chain reaction (RT-

PCR) or rapid antigen test, or a 

combination of the 2

o Genomic surveillance

o Wastewater surveillance

o Metagenomics

o Testing of air filters on public 

buses

Figure 2: Summary of Scientific Evidence on Surveillance Methods



Key messages

• Current scientific evidence suggests that population PCR screening, 
supplemented by rapid antigen tests, or a combination of both is the 
most frequently used surveillance method.

• Reverse transcriptase polymerase chain reaction (RT-PCR) detects 
the RNA genome of SARS-CoV-2 and has been the mainstay of 
COVID-19 diagnosis.1

• Rapid antigen testing was used to complement RT-PCR and less 
commonly used alone. This test detects the presence of viral proteins, is 
easy to perform, and can be interpreted without specialized training or 
equipment and widely distributed with a rapid turnaround time between 
sampling and results. However, they have lower sensitivities. 1-3

• Other approaches included: genomic surveillance 4, wastewater 
surveillance 5, metagenomics 6, and testing of air filters on public buses.7

• Wastewater surveillance may provide a non-invasive, anonymous, 
and scalable method of tracking the virus within the population, within 
a geographic area, at a point in time. 8

6



Emerging Technologies

• The review included one new surveillance technology for COVID-19 
that was studied in a real-world setting:

• One study used filters placed in existing air filtration systems on public 
buses in Seattle to test for the presence of trapped SARS-CoV-2 RNA 
using phenol-chloroform extraction and RT-PCR (detected SARS-CoV-2 
RNA in 14% of public bus filters tested). 7

• The review also found several other new technologies that have been 
validated but have not yet been studied in a real-world setting. Some of 
these include:

• Wearable monitoring device (BioButton) that continuously monitors skin 
temperature, heart rate, and respiratory rate for early detection of COVID-
19 symptoms. 9

• Deep-learning based model to detect COVID-19 infection via CT scans and 
chest x-rays. 10
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Key Gaps

• Population-level tracking of the origin, distribution, and trends of 

COVID-19 is challenging especially considering the rapidly 

evolving profile of the virus.

• There is limited evidence on surveillance in fully vaccinated 

populations.

• Most studies examined existing surveillance programs; therefore, 

limited evidence was available on the economic build-out costs for 

implementation.

• We found very little data on the implementation of emerging 

surveillance technologies in real-world settings.
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Considerations and Limitations

• The majority of studies were epidemiological studies of existing 

surveillance programs; therefore, the focus was on prespecified 

outcomes rather than the practicality of a surveillance program.

• Although all the studies included vaccinated populations, there 

were variations in the reporting of vaccination rate. While some of 

the hospital-based studies reported institutional vaccination rates, 

several large studies did not.
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