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ABSTRACT

As the SARS-CoV-2 (COVID-19) pandemic spreads rapidly, there is need for a diagnostic test with high
accuracy to detect infected individuals especially those without symptoms. Real-time polymerase chain
reaction (RT-PCR) is a common molecular test for diagnosing SARS-CoV-2. If some factors are not taken
into consideration when performing this test, it can have a relatively large number of false negative results.
In this article, we discuss important considerations that could lead to false negative test reduction.
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To the Editors

As the SARS-CoV-2 (COVID-19) pandemic spreads
rapidly, development of diagnostic test to detect
infected individuals, especially asymptomatic patients
is vital. The real time polymerase chain reaction
(RT-PCR) is the suggested gold standard for viral
detection.This method is rapid, sensitive and specific,
although in the real-world the risk of false negative
of Real time-PCR for some reasons should not be
forgotten as reported in recent studies.'* A false
negative result means someone who is actually
infected has incorrect negative test. Researchers
at John Hopkins University declared that the false
negative ratio of RT-PCR test in patients infected
with COVID-19 is approximately | in 5.°We discuss

several probable factors associated with these
false negative results. We hope it will be useful in
prevention and improvement of COVID- |9 diagnosis.

Genetic Diversity

Genetic diversity refers to the diversity within
species, in this case SARS-CoV2. Evolution affects
viral RNA genomes by creating variation in viral
sequences;® 7 it is therefore vital that conserved
regions of viral genomes be used for primer or
probe designing. In spite of attempting to achieve
this goal, due to rapid evolution, mismatches
between target regions and primers can result in
false negatives. Therefore, simultaneous targeting of
multiple conserved regions of viral genome should
be considered.
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COVID-19 Test

Sampling Errors

These are errors that can occur during sample
collecting, transporting, and handling of RNA.
Care in taking throat and nasal swabs samples can
significantly improve test accuracy. At times sample
collection is inadequate or health workers do not
insert nose swabs deep enough to collect a sample
with a sufficient viral load. In order to improve testing
accuracy, sample collection should be carried out by
an experienced laboratory technologist or trained
healthcare professional. Swabs should be placed in
transport medium immediately after collection. In
addition, the time between sample collection and
test performance should not be too long.The sample
should be stored at 2-8°C for maximum of 72 hours.
If transporting is not possible during 72 hours, they
should be stored at -70°C to prevent viral RNA
degradation.

Sample Types

This refers to the types of samples that can be used
to diagnose of COVID-I9. Finding the best sample
type in the best time during infection can lead to
the best result with minimum false negatives. One
study found that sputum is accurate for diagnosis,
followed by nasal swabs.® Another study suggested
using sputum, nasal swabs and throat swabs in
early stages.' A previous study showed minimal or
no viral replication in stool sample.’ This topic is
an evolving topic; the most accurate sample type
will become more apparent as our knowledge of
COVID-19 improves. Viruses can migrate to the
lower respiratory tract over time. Therefore, nasal
swab specimens may be negative in such conditions.
Considering time of exposure and symptom onset
can guide a healthcare worker to target correct
anatomical site for choosing the best sample.
Therefore, it can be suggested that nasopharyngeal
and oropharyngeal swabs are appropriate to detect
early infection in early stages.

Viral Load

This refers to the amount of virus in an infected
person’s nasal swab. It is important to know when an
infected individual has an optimum viral load. Wolfel
et al. reported that maximum COVID-19 replication
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in the throat is five days after symptom onset.” A
recent study reported that the viral load between
asymptomatic and severe cases is similar'® thus
suggesting the potential of infection transmission by
both groups.

Optimal Time

RT-PCR false negatives are related to the viral load and
virus exposure time. A study has reported this issue
in a literature review and pooled analysis,> showing
that the probability of a false negative RT-PCR test
on day | after infection is 100% and it decreased
respectively to 67% on day 4, 20 % on day 8, and
increased again to 66% on day 21 after infection. In
other words, the risk of false negative will be highest
for RT-PCR when the test was used too early. In this
situation, researchers suggest consecutive testing
may be needed to improve adequate performance
of the test.®> A study from John Hopkins University
reported that the incubation time for COVID-19
is about a week from exposure.'' According to the
finding of this study, time of sampling is a major factor
that can reduce false negative ratio.VWe cannot rule
out infection according to a negative test when a
patient has symptom. In such cases, repeating the
test increases our confidence.

Conclusion and Global Health
Implications

Choosing sample type based on exposure time, the
appropriate sampling time, and staff experience can be
important in reducing the false negative RT-PCR test.
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