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Inﬂuence of threshold selection strategy on the prognostic accuracy of
chest CT severity score for mortality prediction of COVID-19 patientsI
To the Editor,
Coronavirus disease 2019 (COVID-19) is a new wave of emerging
infections that quickly spread and its pandemic was declared as
an outbreak of a global health emergency of international concern
on January 30, 2020.1,2 As of June 23, 2022, 546725797 laboratoryconﬁrmed cases have been globally documented3 and the sharp
increase in the case numbers makes this more complicated. In
COVID-19 patients, the clinical spectrum of COVID-19 can be seen
ranging from asymptomatic to severe or critical. Approximately 80
percent are asymptomatic or with mild symptoms, 15% have severe
disease, and 5% become critical.4
During the major outbreak of the disease, the role of chest
computed tomography (CT) as a diagnostic tool has been already
veriﬁed.5-7 The chest CT as a ﬁrst-line diagnostic tool could play a

critical role in the detection, evaluation of pulmonary extension, evaluation of disease severity, and monitoring of the disease activity. CT
severity score (CT-SS) is determined according to the extent of lung
involvement on the CT images and is an appropriate prognostic factor
for mortality prediction in patients with COVID-19 pneumonia.8 In
Cao Y et al. study,9 it was reported that deceased patients had higher
CT-SSs than discharged patients (20.9 § 3.0 vs. 15.6 § 5.0, p < 0.001).
Similar results were also observed in several countries.10-14 These
studies suggest that the patients with higher CT-SSs might have
more severe clinical outcomes and are more susceptible to mortality.
Determination of the appropriate classiﬁcation cut-off for this prognostic factor could have a considerable role in the early diagnosis and
management of patients with poor prognoses. In Khosravi et al.
study,15 the median of the CT-SSs was used as the discriminative

Table 1
Prognostic performances of median and ROC-based selected thresholds for mortality prediction of COVID-19 patients.
Study

Threshold Type

Cut-off

Accuracy

Sensitivity

Speciﬁcity

PPred

NPred

AUC

Cao Y et al.

Median
ROC-based selected threshold
Median
ROC-based selected threshold

19
18-18.75
8.5
6.09-7.98

72.28
68.32
78.12
81.25

68.57
77.14
90.91
100.00

74.24
63.64
71.43
71.43

58.54
52.94
62.50
64.71

81.67
84.00
93.75
100.00

8110.4

Li K et al.

8549.8

PPred: Positive Predictive value; NPred: Negative Predictive value; AUC: The area under the curve.

Fig. 1. a) ROC curve plotted based on the CT-SSs reported by Li K et al. b) ROC curve plotted based on the CT-SSs reported by Cao Y et al.
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threshold for all analyses. We are skeptical regarding the sensitivity
and performance of the selected threshold for mortality prediction of
COVID-19 patients. For a classiﬁcation test, the receiver operating
characteristic (ROC) curve is the most commonly used method to
determine the best cut-off value.16 In this note, we aim to compare
the prognostic performance of CT-SSs based on median and ROCbased selected thresholds. Hence, we re-analyzed the prognostic performance of CT-SSs reported by Cao Y et al.9 and Li K et al.17 In these
evaluations, the prognostic accuracies of CT-SSs were determined for
the median and ROC-based selected thresholds. The prognostic performances of median and ROC-based selected thresholds of the CT
scores are listed in Table 1. The ROC curves are depicted in Figure 1.
For CT-SSs reported by Li K et al., the ROC-based selected threshold
improved all parameters of the prognosis performance. By taking the
ROC-based selected threshold for CT-SSs reported by Cao Y et al., a
higher number of deceased patients could be detected. As it could be
concluded from the results, ROC-based selected thresholds have
higher sensitivities and better performances to discriminate the
patients with poor prognosis. The threshold selection strategy has a
considerable inﬂuence on the prognostic accuracy of CT-SS for mortality prediction of COVID-19 patients. Given the substantial impact
of COVID-19 on global health and the importance of risk stratiﬁcation
for the allocation of ﬁnite resources such as antivirals and intensive
care beds, it is recommended that the ROC-based strategy be used to
select
the
optimal CT-SS threshold for screening patients with poor prognosis
in triage.
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