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ABSTRACT 
Objective: To observe and compare relationship of High Resolution Computed Tomography severity score with presenting 
symptoms of COVID-19 positive patients in mild, moderate and severe disease and to analyze the trends of morbidity and 
mortality in Pakistan. 
Study Design: Retrospective Observational study 
Subjects and Methods: All OPD and admitted adult male and female patients serially presented to Fatima Memorial and Sir 
Ganga Ram Hospital Lahore with positive COVID PCR test or clinical symptoms were included in the study. These patients 
were classified in three groups; Group I: Mild disease, i.e. symptomatic patients who didn’t need hospital admission or oxygen 
support. Group II: Moderate disease, i.e. patients having oxygen saturation more than 90% & needing oxygen support at times, 
and Group III: severe disease, i.e. patients needing hospital admission or ventilator support and having oxygen saturation less 
than 90%. High resolution chest CT scan was the approach in all cases. CT severity score was used to assess the severity of 
lung parenchymal involvement by COVID-19 on all the HRCT. Data collected was entered and analysis made using SPSS v 25. 
Results: Total number of patients were 200(100%) with age ranging from 14-85 years and mean age was 49.5+ 5 years, out of 
which 135(67%) were males and 65(32%) were females with male to female ratio 2:1. HRCT scans of all patients were done 
with COVID PCR test positive in 146(73%) patients. Group I had 98(49%) patients, 87(43.5%) patients were included in Group II 
and 15(7.5%) patients in Group III. Oxygen was required in 78(39%) patients from group II and 14(7%) patients from severe 
disease required ventilator. 
Conclusion: Our research work presented the trends of CT severity scoring having positive correlation to clinical symptoms of 
patients. Moreover, most of the patients in our country were having mild and moderate disease and only 7% patients showed 
severe disease symptoms and CT scoring in our study. Out of those severe disease patients, mortality was only 1% as 
compared to 2.89% mortality reported in Iran. 
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INTRODUCTION 
Coronavirus was declared a pandemic by the World Health 
Organization and has affected a large proportion of the population 
in almost every country worldwide. The intimidating effects and 
significant morbidity of this disease, as well as morbidity, have 
adversely affected health care systems. Numerous people have 
been influenced by its universal spread [1]. COVID-19 has not only 
caused physical, psychological distress but also caused physical 
complication in non-COVID-19 patients [2]. 
 Severe acute respiratory syndrome-coronavirus (SARS-
CoV-2) has not only affected respiratory system but also caused 
multi organ damage due to cytokine storm. A wide variety of 
symptoms has been reported, including cough, low to high grade 
fever, sneezing, pneumonia, fatigue, and myalgia. Some people 
also experience a sore throat and rhinorrhea, whereas diarrhea 
and other gastrointestinal complaints became more pronounced 
during the second wave of COVID-19 [3]. Patients having 
comorbid conditions are thought to be more prone to the deadly 
effects of COVID-19. These conditions include preexisting 
hypertension, chronic kidney disease, and diabetes mellitus [4]. 
Thus, isolation has become the normal approach for separating 
infected individuals from others [5]. 
 COVID-19 infection is typically confirmed by clinical 
evaluation and lab testing by real time reverse-transcription 
polymerase chain reaction (RT-PCR). Diagnosis and prediction of 
disease severity are complemented by radiological assessment by 
non-contrast high-resolution CT scan of the chest (HRCT), which 
has become the gold standard for scoring disease severity. 
Studies have reported that HRCT is an effective tool for detecting 
infection at the early stage or in those who are highly suspicious 
asymptomatic [6]. HRCT can be done serially to provide expert 
judgment on the evolution of the illness [7]. The large number of 
COVID-19 patients has placed great stress on healthcare facilities 
and treatment resources. Thus, there has been an immense need 

for a continuous management plan for this critical situation so that 
the maximum number of patients can have access to the relatively 
limited number of life supportive regimens, as severe COVID-19 
cases are admitted to the hospital, and provided with intensive 
care until symptoms improve [8,9]. 
 On chest HRCT, the primary findings of COVID-19 include 
multifocal ground glass opacities and consolidation with a 
peripheral and lower zone distribution. Pleural effusion and 
cavitation are less pronounced features, with pulmonary fibrosis as 
a late manifestation. Chest HRCT has played a pivotal role in both 
the diagnosis and management of COVID-19. 
 The main purpose of this multicenter study was to assess 
the correlation of CT severity score with disease severity in a 
COVID-19 patient cohort in Pakistan. Although Pakistan has 
witnessed dire manifestations of COVID-19, its extent has been 
milder compared to the worldwide mortality rate. Thus, this study 
was performed to assess trends of COVID-19 severity and 
mortality in Pakistan 
 

SUBJECTS AND METHODS 
This study was approved by the relevant ethics committee. All 
OPD and admitted patients serially presenting to the Radiology 
Department of Fatima Memorial Hospital and Sir Ganga Ram 
Hospital Lahore with a positive COVID-PCR test or clinical 
symptoms were included in this study. Male and female patients of 
all adult age groups were included. Patients were divided in three 
groups: Group I: mild disease, i.e., symptomatic patients who did 
not require hospital admission or oxygen support; Group II: 
moderate disease, i.e., patients having oxygen saturation more 
than 90% and needing oxygen support at times; and Group III: 
severe disease, i.e., patients requiring hospital admission or 
ventilator support and having oxygen saturation less than 90%. All 
patients included in this study underwent chest HRCT on a 16-slice 
Toshiba scanner. 
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 The chest CT index has been used in multiple studies as 
effective tool to assess the severity of lung parenchymal 
involvement due to COVID-19 on HRCT images [10]. The lung 
opacities in all five lobes of the lung were subjectively assessed 
and percentage values were assigned according to the following 
criteria: 1. <5% involvement 2. 5-25% involvement 
 3. 26-49% involvement 4. 50-75% involvement 
 5. >75% involvement 
 The total CT score was determined as the sum of the 
individual lobar scores and ranged from 0 (no involvement) to 25 
(maximum involvement). All images were assessed by two 
radiologists having more than six years of experience using a 
Vitrea diagnostic system workstation. Data was analyzed using 
SPSS v25 (IBM, USA) and p value was calculated to establish 
statistical significance. 
 

RESULTS 
As shown in Table 1, a total of 200 patients (135 males, 65 
females) were recruited for this study with age ranging from 14-85 
years (mean age 49.5 ± 5 years). All patients underwent HRCT 
scans, but COVID-19 PCR tests were performed in only 146 (73%) 
patients. Group I had 98(49%) patients, Group II had 87 (43.5%) 
patients, and Group III had 15 (7.5%) patients. Oxygen was 
administered to 78 (39%) patients in Group II and 14 (7%) patients 
with severe disease required a ventilator 
 Table 2 shows that the upper lobe of the right lung was 
involved in 85 patients with mild disease, 85 patients with 
moderate group, and all patients with severe disease. The middle 
lobe of the right lung was affected in 93 patients with mild disease, 
83 patients with moderate disease, and all patients with severe 
disease. The lower lobe of the right lung was abnormal in all 
patients in groups I, II, and III. 

 The upper lobe of the left lung was involved in 90 patients 
with mild disease, 83 patients with moderate disease, and all 
patients with severe disease. The lower lobe of the left lung was 
abnormal in all patients with mild, moderate, and severe disease. 
 

Table 1: General data / Study to summarize 
Total no of patients in Study (N) 200 (100%) 

Age   14-85  years(Mean age 49.5+ 5 
years) 

Males 135 (67%) 

Females 65 (32%) 

Male: Female  2 : 1  

HRCT Scans 200 (100%) 

COVID PCR test done 146 (73%) 

Group I-  Mild Disease 98 (49%) 

Group II-  Moderate disease 87 (43.5%) 

Group III- Severe Disease 15 (7.5%) 

Oxygen administration in moderate 
disease 

78 (39%) 

Ventilator requirement in severe 
disease 

14 (7%) 

Patients who lost follow up 12 (6%) 

 
Table 2: shows site of involvement. 

Table II: Sites involved   

Sites Right lung 
involvement 

Left lung 
involvement 

 Upper lobe Middle 
lobe Lower Lobe 

Upper lobe   
Lower lobe 

Group I: Mild Disease 98 (100%) 85(86%) 93(94%) 
98(100%) 

90(91%) 
98(100%) 

Group II: Moderate Disease 
87(100%) 

85(97%) 83(95%) 
87(100%) 

83(95%) 
87(100%) 

Group III: Severe Disease 
15(100%) 

15(100%) 15(100%) 
15(100%) 

15(100%) 
15(100%) 

 

Table 3: shows HRCT score predicting disease severity 
 Group I: Mild disease 

98(100%) 
Group II: Moderate 
Disease 87(100%) 

Group III : Severe disease 
15(100%) 

p-Value (<0.05=significant) 

Score 7 or less in both lungs 95(96%)  3 (3.4%) 0 0.000 

Score from 8-17 in both lungs 3 (3.06%)  85 (97%)   0 0.000 

Score 18 and above 0 0 15 (100 %) 0.000 

 

DISCUSSION 
In our study, we observed that 96% of patients labeled as clinically 
mild had a CT severity score of 7 or less in both lungs, 3.4% 
patients with moderate disease severity showed a CT severity 
score in this range, and no severe disease patients had a score 7 
or less. By contrast, the proportions of mild, moderate, and severe 
CT severity scores were 90%, 6%, and 1%, respectively, in a 
similar study done by Li K et al. [11]. 
 In the present study, we observed a CT severity score in the 
range of 8-17 in only 3.06% of patients in Group I, 97% of patients 
in Group II, and no patients in Group III. However, a study by Shi 
et al. [12] reported these proportions to be 7%, 87%, and 0.6%, 
respectively. 
 Wang et al. [13] found that no patients in the clinically mild 
disease group had a CT severity score of 18 or higher, whereas 
2% of moderate disease patients and 98% of patients with severe 
disease had a score from 18-25. Notably, scores in this range were 
observed for all severe COVID-19 patients in the present study, 
but none of the patients in Group I or Group II. 
 Moreover, our results demonstrated that COVID-19 affected 
patients with a male to female ratio of 2:1 and that more than 90% 
of patients in the mild and moderate disease category required 
little to no medical support 
 

CONCLUSION 
This study reports the correlation between CT severity scoring and 
clinical symptoms of COVID-19 patients in Pakistan. Notably, most 
patients in our country had mild or moderate disease, and only 7% 
showed severe disease symptoms and CT scoring. Among the 
severe disease patients, mortality was only 1%. 
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