Cycle threshold as a measure of infectivity from
Covid-19 PCR tests
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Abstract

The Covid-19 polymerase-chain-reaction (PCR) test run
with a cycle threshold of 40 returns as positive also cases
of patients only having a small number of viral fragments
in the sample. This produces an overrated number of those
who are considered infected. It is suggested to always in-
clude the cycle number for positivity in the test result, as
well as to lower the cycle threshold to 30-35 for more ap-
propriate detection of those contagious.

Cycle threshold and positive Covid-19 result

The “gold standard” Covid-19 test is the Poly-
merase-chain-reaction (PCR) test. This test amplifies tiny
amounts of DNA material to become large enough to be
analyzed. While this test provides a yes-no answer to in-
fection, it does not provide any measure of the viral load,
that otherwise makes the difference between really infec-
tive patients and patients that are not. PCR tests identify as
positive also patients with only a tiny amount of viral frag-
ments making no difference vs. patients with a significant
amount of viruses. The difference is that very infective pa-
tients are detected after a limited number of cycles, while
patients with only viral fragments may also be detected
performing more cycles. Many works raise concern over
this coronavirus testing usually adopting a large num-
ber of cycles claiming it is diagnosing as positive a large
number of patients who carry small amounts of viruses or
even only fragments.’® Most of the positive people from
a PCR test are not likely to be contagious, and this creates
significant problems in managing an outbreak overrating
the threat while placing unneeded effort on some while
neglecting effort on others.

A Covid-19 test “yes-no” with a cycle threshold (CT) too
is simply not good enough. It is the viral load that deter-
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mines who is infectious. This information is, however, al-
ready included in the test, and it is the number of cycles
performed to detect the viral material.

The PCR test amplifies the genetic material in the sample

performing several cycles. The smaller number of cycles
required for the detection of viral matter, the greater is
the number of viruses. The greater is the viral load, the
greater is the patients’ infectivity. This number of ampli-
fication cycles needed to find the virus is not included in
the results, although it is of paramount importance. The
patients are more infectious the smaller is the number of
cycles performed to produce a positive result. Thus, it
should be given as part of the test results and taken into
consideration.

As the current number of cycles performed before declar-
ing a “no” is too large, there is a need to change this pa-
rameter in reporting the positive cases. In three sets of test-
ing data that include CTs from Massachusetts, New York,
and Nevada, up to 90% of the positive carried hardly any
virus.! The CT used now to decide that a patient is infected
must be adjusted. Tests with such a high threshold may
detect not only live viruses but also fragments posing no
risk. It is claimed that any test with a CT above 35 is too
sensitive.?** Most of the tests were set to use 40, a few 37.
The US CDC suggests that it is extremely difficult to detect
any live virus in a sample above a threshold of 33 cycles.?
A more reasonable cutoff would be even less than 35, at
about 30, or even less than 30.* If 30, the amount of vi-
ral genetic material in the sample would have to be 1,000
times larger than the current standard to produce a “yes”,
as every ~3.3 increase in the CT value reflects a 10 times
reduction in starting material.® Lower CT values are asso-
ciated with more severe infection.” The number of people
with positive results that are not infectious is concerning.
The viral load of Covid-19 is an important factor in disease
severity and the probability of transmission.>*>

A test with a CT of up to 40 is approved for use in di-
agnosing Covid-19 in Melbourne, Australia. This is exces-
sive. Many of those that are now considered infectious
are practically not. According to, in the early days of the
pandemic in Melbourne, “yes” were detected at a range of
CT values from 19.3 to 35.6, on average closer to the lower
rather than the upper limit.* A CT of 40 for a “yes” is de-
finitively excessive.

Figure 1 is the outbreak of Covid-19 in Melbourne depict-
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ed by using a CT of 40. In (a) are the new Covid-19 cases
reported for Melbourne, Australia. The second outbreak
was declared on June 15, 2020 (day 15). In (b) is the pos-
itive rate obtained by dividing the number of new cases
by the number of new tests. The triangles along the x-axis
indicate the introduction of novel restrictions to limit the
spread. A trend line of period 3 added. In (c) is the 7 days
rolling average of the share of positive cases computed by
ourworldindata.org for the different world countries. The
positive rate is much larger where for different reasons
those tested are mostly medium-to-severe cases.

In the case of Victoria, Australia were also asymptomatic
people are tested; the number of contagious people is like-
ly largely overestimated.

Figure 1: (a) New Covid19 cases reported for Melbourne, Australia.
The start of the second outbreak was declared June 15, 2020 (day 15).
(b) The positive rate obtained by dividing the number of new cases by
the number of new tests. The triangles along the x-axis indicate the
introduction of novel restrictions to limit the spread. The trend line of
period 3 added. (c) Are the 7 days rolling average of the share of positive
cases computed by ourworldindata.org.
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A lower CT of 30 vs. 40 would have translated into a re-
duced number of infected cases. Apart from the report-
ing in day x of the positive cases of tests performed 1 to
3 days before, and the strongly variable number of tests
performed per day, variable from a few thousand to forty
thousand, the positive rate also suffers from unreported
tests disclosed only later. As an example, on 3 September,
82,309 new tests were reported, including a data correction
of 47,962 tests conducted before 1 August, plus 17,249 de-
layed tests from one laboratory; and the 17,098 received in
the previous 24 hours. Positive rate is 0.1-0.2% day 1 to 15.
It is 0.2-0.4% day 16 to day 27 as a result of the increased
focus on the most disadvantaged sectors of the popula-
tion. Then it starts growing as an indication of an outbreak
from day 28. The positive rate stops growing and becomes
flat a few days before the introduction of the harsher stay-
at-home restrictions of day 63.

Conclusion

The Covid-19 PCR test is a “yes-no” test that is not qual-
itative and therefore is misleading. The CT of 40 present-
ly adopted is excessive and should be drastically revised
downwards. The CT for detection should be mentioned
for every positive case. Different measures should take
into account the CT. Those detected positive with CT
more than the new upper limit of 30-35 cycles should be
considered not infectious such as Victoria, Australia. This
problem is relevant in cases where not only the very sick
are tested. The official figures of the Covid-19 outbreak for
Victoria, Australia should be revised downwards accord-
ingly. Most of those positive are very likely not contagious.
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