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Clinical Laboratory COVID-19 PCR Test Characteristics 
 

UK HealthCare currently operates three platforms for SARS-CoV-2 viral testing. Rapid testing with a turnaround 
time of 45 minutes is performed on the Cepheid GeneXpert. This testing is limited due to supply chain restrictions 
and thus requires direct approval. The bulk of in-house testing is on two high-throughput rRT-PCR platforms, 
Abbott M2000 and BD Max. Capacity for all three platforms combined is 850 tests per day and results for the high 
throughput platforms are generally reported within 24 hours. 
 
Sensitivity and Specificity  
rRT-PCR (real time, reverse transcriptase PCR) is highly sensitive and specific for SARS-CoV-2 RNA in a sample. The 
analytical sensitivity for the Abbott M2000 is greater than 95% at the limit of detection (LOD) of 100 RNA 
copies/ml. At concentrations greater than the LOD, which is typical of most active infections, the analytical 
sensitivity approaches 100%.   
 
Clinical vs. Analytical Sensitivity 
Clinical sensitivity of all rRT-PCR assays is less than the analytical sensitivity. The primary variables are true 
negatives related to symptoms due to another infectious agent and false negatives due to inadequacy of the 
sample collection and timing of the collection in COVID-19 disease course.  Sampling error has yet to be defined in 
a controlled field trial and is estimated variably.  
 
A small number of patients who continue to have lower airway disease may become upper airway negative and 
thus have a negative NP/OP result despite persistent disease. For patients with suspicious symptoms and an 
unexpected negative result, a sampling error and repeat testing can be considered, however to date, of the 6,000 
tests run, only two samples have initially tested negative and subsequently positive. This suggests that most 
negatives are true negatives due to other agents rather than false negatives due to sampling error and disease 
timing. 
  
Detects Presence of RNA Fragment  
rRT-PCR is very specific for an exact fragment of the SARS-CoV-2 RNA sequence. However, it detects the presence 
of the RNA fragment. This is not the same as intact infectious virus. In a patient with either known exposure or 
suspect symptomatology, the presence of the RNA fragment is almost certainly indicative of active disease.   
 
As we move to the testing of large numbers of asymptomatic individuals, the possibility of detecting SARS-CoV-2 
RNA fragments without active disease needs to be considered. This can happen in several ways, but the most likely 
is residual incompletely degraded RNA from a recent but now resolved infection. Persistent RNA has been 
reported up to six weeks in some studies post infection. This phenomenon is well described with Neisseria 
gonorrhoea, Chlamydia trachomatis and Clostridium difficile who’s DNA persists on mucosal sites for upwards of 
four weeks, even after recovery following effective treatment.  
 
Nucleic acids can take significant time for macrophages to clear. These features together make PCR-
based detection of nucleic acids an imperfect option as a “test of cure” for any pathogen. Theoretically, a person 
might carry a small amount of upper airway SARS-CoV-2 without active clinical symptoms, analogous to 
Staphylococcal carriers and Clostridium difficile carriers.  It is unclear whether this phenomenon occurs with SARS-
CoV-2 and if so, how infectious these individuals may be. It is very clear that asymptomatic contagious patients 
exist. 
  
Summary 
rRT-PCR tests are analytically very sensitive and specific for the presence of SARS-CoV-2 RNA, but sample collection 
and disease timing can produce false negatives, and RNA fragments may not always equate to active infection or 
transmissibility in asymptomatic individuals. Clinical correlation is essential and the COVID-19 IgG antibody test 
may help clarify test results in some cases. 


