
NOW showed very high sensitivity for detection of patients with
high levels of SARS-CoV-2 RNA but lower overall sensitivity com-
pared with the Xpert SARS-CoV-2 assay. In our evaluation, the 2
cases of disagreement with the Abbott RealTime SARS-CoV-2 assay
had high Ct values, indicating the presence of low viral loads.

Considering that low-viral-load samples are commonly unable
for viral growth in cell cultures,9 the clinical impact of ID NOW
should be approached with respect to the advantage of saving
time in detecting infected patients and the disadvantage of false
negatives with lower viral loads. Even though IATs are not yet
ready to entirely replace real-time RT-PCR, the implementation
of assays such as ID NOW could be beneficial in reducing turn-
around times, especially in emergency departments, as well as
the overall costs of SARS-CoV-2 detection.
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Challenges associated with using cycle threshold (Ct) value of
reverse-transcription polymerase chain reaction (RT-PCR) as a
criteria for infectiousness of coronavirus disease 2019 (COVID-19)
patients in India

Saad Ahmed Jamal MBBS , Mir Umar Farooq MBBS and Vishwanath Bidari MBBS

To the Editor—We read with great interest the article “COVID-19
Admission Screening, and Assessment of Infectiousness at an
Academic Medical Center, Iowa 2020” by Alsuhaibani et al,1 in
which the cycle threshold (Ct) value of severe acute respiratory
coronavirus virus 2 (SARS-CoV-2) reverse-transcription polymer-
ase chain reaction (RT-PCR) was one of the criteria used to deter-
mine the degree of infectiousness in patients.

Having suffered a disastrous second wave resulting from a
severe shortage of resources, India ranks 155 of 167 countries, with
5 hospital beds and 8.6 doctors per 10,000 people.2 With health
experts predicting an impending third wave, it is essential for hos-
pital administrations to revise admission criteria and triage poli-
cies. One criterion that has garnered attention is the Ct value of

SARS-CoV-2 RT-PCR tests. However, many challenges are asso-
ciated with using Ct values as a reliable criterion for infectiousness.

The Ct value is the cycle of amplification at which fluorescence
indicates a positive result.3 It is explained as the number of cycles of
amplification of viral copies it takes for the RT-PCR to register a
positive test. The Ct score is inversely proportional to the viral load
present within the sample.

The widely used RT-PCR testing for SARS-CoV-2 utilizes nasal or
nasopharyngeal samples via swab collection. One of the important
issues with usingCt value as an indicator of infectiousness is the varia-
tion in the skill of the swab collectors, along with the tolerance of the
patients. Having faced a huge shortage of healthcare workers, state
governments across India have employed swab collectors from vari-
ous professions as well as students outside health care to cope with
shortage of manpower, training them for 3–5 days.4 The skill level
of these swab collectors varies greatly. A news article from the city
of Bengaluru reported one case of a student volunteer who collected
385 samples over 5 hours.5 Although this procedure speeds testing, it
also leads to the collection of imprecise quantities of samples.
Dahdouh et al6 reinforced the large amount of variation in samples
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collected from a nasopharyngeal surface. There may be a difference
between the amount of virus collected and the amount of virus present
within the nasopharynx of an individual, which is dependent largely
on the swab collector. Therefore, they recommend that these
variations be corrected with markers that should be integrated with
commercial tests to standardize results.6

Notably, different laboratories have implemented different Ct
value thresholds at which a negative test is declared. Globally, a
Ct threshold of 37–40 is regarded as the cutoff, above which a test
is considered negative. However, in the state of Maharashtra in
India, the most severly affected state in India, the Indian
Council ofMedical Research (ICMR) recommended a Ct threshold
value of 35. According to the state government of Maharashtra,
certain laboratories were using a Ct value of 24, and any higher
value was declared negative.7 These assessments created a danger-
ous situation because the patients with Ct values between 24 and
35, who would otherwise test positive, escaped further follow-up.
Thus, this population skipped the 14-day quarantine period for
COVID-19–positive patients and moved through the public as
unknown carriers of the virus, leading to further spread.

Also, Ct value thresholds vary widely among different commer-
cial kits, and in some cases, even among different runs of the same
kits.8 To deal with these variations, qualitative RT-PCR test kits
and Ct values should not be used as a replacement for quantitative
RT-PCR to determine the viral load of a patient. Rather, a 2-step
approach using qualitative RT-PCR for detection followed by a
quantitative RT-PCR to detect viral load should be employed as
demonstrated.9 In addition, appropriate units should be employed
for quantification (eg, copies/mL) rather than Ct values.9

Another issue with using Ct values as a criterion for infectiousness
is that it varies depending upon the timing of the illness at which the
swab is taken. Ct values were lower when samples were collected early
in the illness andwere higherwhen taken in the later stages of illness.10

Furthermore, a study conducted in India to investigate a link between
severity of COVID-19 and Ct value also demonstrated that Ct values
varied depending on the duration of illness, rather than severity of the
disease. Those who were tested earlier in their illness had a lower Ct
value than patients whose samples taken later in their illness.11

The Ct value has attracted widespread attention from the gen-
eral public in India. It has been observed that patients, although
asymptomatic, are quick to seek admission since they fear a low
Ct value implies a high severity of illness. This problem has been
coupled with the severe scarcity of beds and resources, which has
placed great strain on the healthcare system.12 Symptomatic
patients requiring medical attention are often shunned from

hospitals due to a shortage of hospital beds. On the other hand,
those with higher Ct values are often equipped with a false sense
of security and tend to flout quarantine and isolation rules.

In conclusion, the Ct value is an important tool that can be
used to aid contact tracing and isolation. However, it is neces-
sary to understand its limitations in low-income and low-to-
middle–income countries like India because using the Ct value
as a quantitative indicator of infectiousness has several
disadvantages.
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