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COVID-19 (corona virus disease 2019) is currently a 
nightmare to the whole world. The pandemic included 
more than 10 million confirmed cases with the death 
toll of more than 0.5 million on the 30th June, 20201,2. 
The cases of infections and the deaths caused by 
COVID-19 are increasing every day. 

We can remember the last days of December, 2019, 
when few clusters of serious pneumonia cases of 
unknown aetiology were identified in Wuhan City of 
Hubei province, China and on 31st December, 2019. 
The Chinese authority reported these clusters to World 
Health Organization (WHO)3,4. The causative agent was 
isolated on 7th January, 2020 and identified by the 
Chinese Centre for Disease Control and Prevention 
(Chinese CDC) as a noble corona virus and named it 
2019-n-CoV4. On 30th January, WHO declared the 
2019-nCoV outbreak as public health emergency of 
international concern (PHEIC) to aim at prevent or 
reduce the international spread of the disease and 
minimize interference with international traffic5,6. On 
11th February, 2020, WHO named the disease as 
COVID-195 and on the same day, the virus was 
renamed by the International Committee for Taxonomy 
of viruses (ICTV) as SARS-CoV-27. Soon the 
infections spread to other provinces of China and then 
to neighboring countries first and subsequently to other 
countries of the globe appearing as a large pandemic8,9. 
Scientists all over the globe were trying to understand 
the source of the outbreaks, infectiousness of the virus, 
and modes of transmission and to design the preventive 
measures10-13. Laboratory identification of unique 
sequences of the virus RNA by real-time reverse 
transcriptase-polymerase chain reaction (RT-PCR) from 
specimens of suspected COVID-19 patients is required 
for confirmation of the disease14-17.

For PCR diagnosis, specimens from upper respiratory 
tract including nasopharyngeal & oropharyngeal 
secretions should be collected in plastic handled, non-
cotton swabs (Dacron or polyester-flocked swabs); 
wooden handle and cotton may contaminate clinical 
specimens to interfere with identification of the nucleic 
acids14. Although it is worthy to mention that a few 
studies showed almost similar sensitivities with 
consumer grade cotton swabs for detection of SARS-
CoV-218,19. Lower respiratory tract specimens include 
sputum, endotracheal aspirate and bronchoalveolar 
lavage in patients with more severe respiratory 
disease14,20. The viral loads in throat swab and sputum

specimens were found to be peaked at around 5-6 days 
after symptoms onset, ranging from around 104 to 107 
copies per ml20. Although respiratory specimens 
showed greatest yields, additional clinical specimens 
may be collected as SARS-CoV-2 has been detected in 
blood and stool14,20-22. The WHO recommends stool, 
whole blood and urine for autopsy purposes14. 
Specimens storage until testing in in-country 
laboratories may also play important role. The WHO 
recommends, naso- and oropharyngeal specimens to be 
collected with Dacron or polyester-flocked swabs into 
viral transport medium (VTM) and stored at 2-8oC for 
up to 5 days storage14. The document also recommends 
that sterile normal saline can be used in place of VTM, 
but duration of specimen storage at 2-8oC could be 
different. Storage of the specimens for more than 5 
days should be at -79oC or dry ice.

Specimen collection procedure may minimize 
sensitivity, because SARS-CoV-2 viruses primarily 
colonize on pharyngeal mucosa and if collection 
procedure cannot adequately collect mucus secretions 
from these colonizing sites, collected specimen may not 
contain enough viruses to identify by RT-PCR. In 
addition, laboratory procedure to use only a little 
amount (10µl) of specimen with release reagent may 
also reduce sensitivity if the highest representation of 
the clinical specimen is not ensured during laboratory 
procedure of RNA extraction / release.

All clinical specimens from suspected COVID-19 
patients should be regarded as potentially infectious. It 
is recommended to handle clinical specimens only by 
the properly trained and competent personnel in the 
laboratories meeting additional containment 
requirements and practicing in biosafety level (BSL-3). 
Initial processing of these specimens before 
inactivation of the viruses by external lysis buffer must 
be performed in an appropriately maintained and 
validated biological safety cabinet (BSC)14,23.

On testing specimens, results could be of 3 different 
types: (i) positive if one or more of the genes on SARS-
CoV-2 RNA genome along with or without internal 
control (IC) has been yielded on PCR analysis, or (ii) 
negative when finding no recognized gene, but rightly 
showing IC or (iii) invalid / indeterminate when PCR 
product could not show any of the genes as well as the 
IC. Invalid results could be due to too low specimen 
concentration or presence of any interfering substances 
that inhibited the reaction.

False positive and false negative results can be caused 
by poor specimen quality, improper specimen 
collection, improper transportation, improper 
laboratory processing or a limitation of the testing
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technology. Mutation in the target sequence of the 
SARS-CoV-2 or change in the sequence due to virus 
evolution may lead to false negative results. Improper 
reagent storage may lead to false negative results. Test 
assay is also limited to the personnel trained in the 
procedure and failure to follow strictly the test protocol 
may yield in erroneous results24.

False positive results with remnants of viral RNA 
fragments in the upper respiratory tract during 
convalescence period could be an embarrassing for the 
clinicians as well as for the laboratorians. Because, in 
such cases, there could not be any symptom suggesting 
of suspected COVID-19 or more exactly patient could 
be recovering from the illness. As mentioned earlier, 
false positive results could be due to many other 
reasons including contamination by the positive 
specimens by faulty packaging and transport, 
contamination in the laboratory due to cross-
contamination during careless handling of specimens. It 
has been also reported that laboratory air pollution 
(contamination) with extracted viral RNA was found to 
occur when air dropping over working PCR plates 
could yield false positive results to most of the 
specimens. Similarly, false negative results could be 
yielded from faulty collection of specimens being 
unable to pick up specimen rightly or collecting 
specimen too early (RT PCR test added little diagnostic 
value in the days immediately after exposure),25 to 
reduced sensitivity of the pre-PCR reagent (master 
mix).

Therefore, if clinical suspicion is high, SARS-CoV-2 
infection should not be ruled out on the basis of the 
results of RT-PCR alone, clinical and epidemiological 
situation should be carefully considered. Moreover, test 
results may vary among laboratories using different 
protocols, equipment and different reagents as well as 
with same protocols, equipment and reagents, but 
having some biased compounding factors like specimen 
storage duration, specimen storage suspending fluids, 
etc.

Sometimes, some sorts of confusion arises with very 
much unpredicted results from the laboratory. Some 
unpublished reports are known with some patients 
showing positive results for few months together; 
people often become confused whether test procedures 
are faulty. But in reality, this can happen to an 
individual because studies showing frequently change 
to their genomes and it is assumed that an infecting 
SARS-CoV-2 virus mutates in an immunocompetent 
individual several times- for which the previously 
developed neutralizing antibodies cannot protect 
reinfection with the same but mutated virus strain26.

Finally, as every aspects of the immunobiology of 
SARS-CoV-2 has yet been under investigations and  
behavior of the virus in vivo cannot be predicted 
altogether, we have to wait few more time to conclude 
anything, including laboratory confirmation, of the 
virus.
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