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Because of the primary involvement of the respiratory system, chest
computed tomography (CT) is strongly recommended in suspected
COVID-19 cases, for both initial evaluation and follow-up [1]. At least

seven scoring systems using chest CT have been proposed to quantify
lung involvement in COVID-19 which are summarized in table 1 [1-10]
and we use the term CT severity score (CTSS) to refer to them with
numbers 1-7 to refer to a specific scoring system.

CTSSs Segmentation Severity Score for each segment Maximum
Score

CTSS1 Three zones in each lung are divided by carina | 1-4 according to percentage of involvement | 24
[2,3] and lower pulmonary vein (<25, 25-49, 50-74, >75)
CTSS2[4] | The same zonal concept as CTSS1 with | 1-4 according to percentage of involvement | 48

additional division of each zone into anteriorand | (<25, 25-49, 50-74, >75)

posterior regions divided by midpoint of

diaphragm antero-posteriorly
CTSS3 Five anatomic lobes of the lungs 1-4 according to percentage of involvement | 20
[5,6] (<25, 25-49, 50-74, >75)
CTSS4 Five anatomic lobes of the lungs 1-5 according to percentage of involvement | 25
[7,8] (>5, 5-25, 25-49, 50-74, >75)
CTSS5 Five anatomic lobes of the lungs with additional | 1-5 according to percentage of involvement | 30
[current consideration of the lingula as a separate lobe (>5, 5-25, 25-49, 50-74, >75)
authors]
CTSS6 [9] | Five anatomic lobes of the lungs 1-4 according to the diameter of the largest | 20

lesion in each lobe (<1cm, 1-3cm, >3cm up to
50% of the lobe, >50% of a lobe

CTSS7 18 anatomic segments of the lung with an | No involvement=0 40
[10] additional division of apico-posterior segment of | <50% involvement=1

the left upper lobe into apical and posterior | >50% involvement=2

divisions and anteromedial segment of the left

lower lobe into anterior and medial segments

Table 1: Seven proposed COVID-19 CT severity score systems

Clinical severity of the disease has been judged more or less as is
presented in table 2 [11] in most studies [1-10, 13-15]. A more simplified
classification which may be used is: mild= no hospital admission,
moderate= hospital admission, severe= intensive care unit (ICU)
admission, critical= intubation or death [12]. Many attempts to correlate
clinical severity of the disease at presentation (for triage) or disease
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outcome (for prognostication) with CTSSs have been published [1-10, 12-
15]. Initial reports on performance of these scoring systems in triage
showed promising results in small groups of less severely affected
patients; with area under the curve (AUC) up to 0.918 for receiver
operator characteristic (ROC) curve to diagnose severe/critical disease
[6,10]. Later studies showed less impressive figures with AUC for ROC
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curves up to 0.7 for diagnosis of severe/critical disease (for triage) and up
to 0.77 for prediction of severe/critical disease at the most severe period
of disease (for prognostication) and up to 0.79 for prediction of critical
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disease (intubation or death) [12-15]. Another issue about CT disease
quantification in COVID-19 patients is interrater reliability. Good
interrater reliability is achievable in all scoring systems [6,10,13].

Measured Indicator/Severity | Mild Moderate Severe Critical
a

Respiratory Rate >24 =30 - -

SPO2 >93 93>SP02>90 89>SP0,>85 <85°
Respiratory Distress None None Mild to moderate Severe ©
Blood Pressure - - - <90/60

Table 2: Clinical severity of COVID19

a: presence of any of the severity indicators of the more severe group
places the patient in the more severe group

b: despite high-flow Oz administration

¢: nasal flaring, air hunger, intercostal retraction, subcostal retraction

We have reported a comparative study on the performance of these 7
different CTSS systems. The study had aimed to determine the value of
CTSS in making decisions about the intensity of the treatment of
respiratory failure (triage) and predicting the risk of development of
severe/critical disease in the course of COVID-19 in correlation with
selected clinical parameters (prognostication). We observed little
difference in performance between the 7 scoring systems (ROC curve
AUC:s for triage = 0.67-0.7 and AUCs for prognostication = 0.76-0.79)
and all of them showed good interrater reliability so that intraclass
correlation coefficient (ICC) was 0.77-0.84 [13].

The scoring systems with more numerous segmentations in the lung
parenchyma showed better interrater reliability [13]. Therefore, it is wise
to use CTSS2, CTSS7, or CTSS5 if a later follow-up by CT is contemplated
or if the scores are going to be used in an analytical study.

There are many comorbidities which may aggravate COVID-19, for
example, hypertension, obesity, diabetes, active cancer, chemotherapy,
solid organ transplant, chronic kidney disease and immunosuppressive
therapy [16]. Most of these comorbidities including hypertension result in
disturbances in immune system [16] which may present as more extensive
inflammation leading to higher scores on CT images. Regarding CT
severity quantification, two other comorbidities are of special importance:
heart failure and preexisting lung disease, because they may lead to more
severe disease and higher mortality rate without increasing the extent of
COVID-19 lung involvement on CT. Considering the whole patients
population heart failure is a major risk factor for in-hospital mortality [17-
18] with odds ratio of 3.46 reported in a systematic review [16].
Preexisting respiratory disease has also a major impact on the COVID-19
mortality with a reported adjusted odds ratio of 1.36 in a study [19].
Consequently, it is a good practice to place patients with heart failure or
preexisting significant pulmonary disease in the high-risk group without
any judgment upon their CTSS.

Last but not least is that CTSS is most accurate in COVID-19 patients’
triage in those >65 years old and is of limited value in the lower age
groups as we have shown in another study by excellent AUC for ROC
curve of up to 0.83 (for CTSS2) for triage of severe/critical patients >65
years old [20]. Overall, AUC for ROC curves for triage of severe/critical
disease is less with AUC for ROC curves of up to 0.7 (for CTSS1, CTSS2
and CTSS4) [13,20]. Hence, we recommend using CTSS for triage of
patients aged >65, more specifically CTSS2 or CTSSS. If CTSS is to be
used in all patients irrespective of age, using CTSS1, CTSS2, or CTSS4 is
recommended.
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Although CTSSs on presentation CT scans show acceptable AUCs for
ROC curves to be used in prediction of severe/critical or critical COVID-
19 (for prognostication) with AUCs of 0.76-0.79, the best performance is
present for patients aged >65 (AUC= 0.81-0.92) with outstanding figures
of 0.92 for CTSS2 and 0.90 for CTSS1 and CTSS5 in prediction of
severe/critical disease [20]. Thus, we recommend using CTSS2, CTSS1,
or CTSS5 for prognostication in patients aged >65, although the use of
all CTSSs in all age groups is also an acceptable practice for
prognostication.
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