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Brief report

Interpretation of borderline results with 40<Cq=45 in
real-time one-step reverse transcriptase-polymerase chain
reaction (RT-PCR) for severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) of coronavirus disease 2019

(COVID-19) used nasopharyngeal scraped specimens to

decrease its false negativity
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Background : We have diagnosed SARS-CoV-2 of COVID-
19 by one-step RT-PCR with TagMan probe to
nasopharyngeal scraped specimens according to the
standard of procedure (SOP) established by National
institute of infectious diseases in 2020. Its sensitivity
of lowest level was required at viral RNA 5 copies/ul
by 45 times of PCR and, furthermore, its standard
positive value was threshold cycle (Cq)=40
(50copies/ul=). But the increasing proliferation
curve after 40 < Cq should have reviewed to rule
out false negative cases. In this report we examined
the number of Cq in lower viral RNA copy.

Materials and methods : The positive RNA of SARS-CoV-2
was obtained from Nihon gene research laboratories.
The standard curve was examined according to RNA
level from 2.5/ul to 50000/ul. Viral RNA was
checked by 45 times of PCR with one-step RT-PCR
with TagMan probe (Takara SARS-CoV-2 direct
detection kit) and AriaMX Real-Time PCR (Agi-
lent) . The relationship between viral RNA level and
Cq value was checked.

Results : At RNA 5 copies/ul, Cq was 35.5 (mean)
0.745 (), and at RNA 2.5 copies/ul, Cq 36.6
1.52. On semi-logarithm graph, there were 2.1
copies/ul and 3.8 copies/ul, at 5% hazard ratio and
0.3% hazard ratio, respectively.

Conclusion : In the false-positive case unsatisfied the stan-
dardized diagnostic criteria of Cq=40 in PCR test,
we found that 2-4 viruses were present after 40
times of PCR cycles (40 < Cq). Supposing that the
doubling time of virus is eight hours, the virus shall
grow up to 128-256 copies/ul after 2 days, when
the PCR test shall turn to positive. Therefore, the
false negative case with 40 < Cq=45 should be
intensely followed with re-examination to prevent a
possibility of the nosocomial infection by patients
with false-negative judgment. The above-mentioned
advice shall be surely recognized by an addendum
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report of the amplification plot figure demonstrating
late increasing plot curve pattern.
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