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Introduction  

COVID-19 pneumonia is one of the critical health 

system challenges in the world 1,2. One of the 

essential issues related to COVID-19 is the 

diagnosis of patients in the community 3-5. Early 

methods for diagnosing COVID-19 pneumonia 

include the RT-PCR and CT SCAN of the chest. 

Imaging plays a crucial role in the diagnosis of the 

COVID-19 disease 6. 

According to previous studies on pandemic 

infections, patients with active or inactive cancers 

are at high-risk for viral infections such as influenza 

A, H1N1, SARS-Cov, MERS-Cov, and Ebola. 

These infections change immune responses that 

have been associated with a worse prognosis 7-10. 

Compared to general populations, COVID-19 is 

more dangerous and deadly for elderly patients and 

those with underlying physical diseases 11-14. 

Cancer patients are sensitive to Covid-19 due to 

their systemic immunosuppressive state caused by 

cancer and related therapies, such as chemotherapy 
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and/or radiation treatment 15. 

Recent studies have shown that patients with cancer 

are more likely to develop COVID-19 infection 

than healthy individuals following an immune 

deficiency. Preliminary studies on COVID-19 in 

patients with cancer over 30 days showed that 13% 

of patients with active cancer or a history of 

COVID-19 were diagnosed. Also, factors such as 

male gender, age, history of smoking, and the 

number of underlying diseases are among the 

factors that play a significant role in increasing 

mortality in these patients 10-15. 

Considering the importance of preventing and 

controlling COVID-19 infection in patients with 

immunodeficiency, including cancer, also 

considering the epidemic of this virus in different 

provinces and the limited information available in 

the field of patients with cancer and the importance 

of CT scan in Diagnosis and severity of pulmonary 

involvement in patients with Covid-19. This study 

aimed to compare the imaging and staging findings 

of the Covid-19 pneumonia CT scan in patients 

with and without cancer.  

Methods 

Study design  

Overall, 109 cancer patients in the case group and 

214 non-cancer patients in the control group were 

included in this case-control study. The age was 

matched between two groups. The proposal of this 

study was confirmed by the Research Ethics 

Committee of Arak University of Medical 

Sciences. Covid-19 patients with and without 

cancer referred to Amir Al-Momenin, and Khansari 

Hospital in Arak city from June 2020 to July 2021 

were included. 

Exclusion criteria 

Patients with primary or metastatic lung cancer, 

having a history of chemotherapy and radiotherapy 

six months before, smoking and drug addiction, and 

pregnancy positive were excluded. 

Sampling 

Jianbo Tian et al. 16 estimated the frequency of 

ground-glass opacity in patients with and without 

cancer to be 76% and 61%, respectively, and 

considering alpha equal to 5%, power 80%, and the 

case to control the ratio of 1 to 2. The required 

sample size for the case group was 110 people and 

for the control group was 220 people, a total of 330 

people were included in the study. 

Variables 

Demographic information including age, sex, and 

history of the underlying disease was recorded in 

the prepared checklist through face-to-face 

interviews. The incidence of cancer was based on 

the confirmation of the malignancy as well as the 

laboratory and pathological documentation of the 

patients. Pulmonary cancer cases or patients with 

pulmonary metastasis were excluded.  

To evaluate for COVID-19, patients underwent a 

visit to an infectious disease specialist, and a PCR 

test was performed to confirm the diagnosis. Only 

routine tests were performed on the patient. 

A CT scan was performed using 16 slices, without 

contrast, whereas the patient was in the supine 

position and at the end of their tail. The cut 

thickness of all CT scan images was 0.5-5 mm. The 

scans were examined for the 1. Ground Glass 

Opacities, 2. Consolidation, 3. Mixed Ground Glass 

with Consolidation Opacities, 4. Crazy Paving 

Appearance, 5. Halo sign, 6. Reverse Halo sign, 7. 

Pulmonary Nodules with a halo, 8. Tree in the bud, 

9. Centrilobular Nodules, 10. Bronchial wall 

thickening, 11. Traction bronchiectasis, 12. 

Normal. 

Pulmonary involvement score (CT score) after 

evaluating all five lobes, separately, was as follows: 

Score zero: no involvement, score 1: mild 

involvement of one lobe, score 2: mild involvement 

of one lobe, score 3: moderate involvement of one 

Lobe, Score 4: Severe involvement of a lobe. The 

sum of the scores of pulmonary involvement in 

each patient is determined by summing the scores 

of 5 lobes. The CT scan conflict score reaches its 

peak on the 6th to the 10th day of infection. So, the 

CT score was determined for the patients on the 

sixth to the tenth day. 

The results of the initial CT scan After confirmation 

of the disease, patients in both groups were 
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evaluated by the principal facilitator (radiologist) 

based on the mentioned patterns. Then, in addition 

to the type of involvement pattern, a pulmonary 

involvement score was recorded for each patient. 

Ct-score grading was assessed according 0=none, 

1=<20%, 2=25-50% mild, 3=50-75% sever and 

4=75-100 complete in this study. 

Statistical analysis 

Data were analyzed via SPSS-20 software. After 

entering the information in Stata software, central 

indicators, dispersion, and graphs were used to 

examine descriptive statistics. Kolmogorov 

Smirnov test was used for assessing normality test. 

Chi-square and Independent Sample T-test were 

used at a significance level of less than 0.05 to 

compare the two groups. 

Results 

Overall, 323 Covid-19 patients were included, and 

109 cases of them were cancer patients. The mean 

age was 63.12±15.38 years, and 53.87% were 

female. There were no differences between the two 

groups regarding the distribution of age and sex 

(P=0.56 and 0.38, respectively) (Table 1). 

 

 

Table 1: Distribution of age, sex, ICU admission, in the two 

groups 

Items Control Cancer P-

value 

Age, years 63.41±14.43 63.12±15.38 0.56 

Sex Female 119 (55.61%) 55 (50.46%) 0.38 

Male 95 (44.39%) 54 (49.54%) 

 

In the cancer group, 45 (41.28%) cases and the 

control group 27 (12.62%) cases were admitted to 

the ICU. ICU admission rate was significantly 

higher in the cancer group than in the control group 

(P<0.001) (Table 2). 

Lobe distributions 

The lobes of the left and right lung were equally 

affected by Covid-19 in both control and cancer 

patients; 70.56% in the left lung and 71.1% in the 

right lung of cancer patients in comparison with 

77.40% and 83.10% in left and right lungs of the 

control group, respectively. Also, the involvement 

of lung lobes in the cancer group was higher than in 

the control group (P=0.011). The right upper lobe 

(RUL) and left lower lobe (LLL) were the most and 

the least involved lobes in the cancer group 

compared to the control group, respectively. The 

RLL and right upper lobe (RUL) were the most 

commonly involved lobes in the control group; 

71.1% and 71.0%, respectively.  

Patterns of the lesions 

The results showed that GGO and consolidation 

were common findings in CT images all Lobs 

(Table 2). The presence of GGO was higher in CT 

images of the cancer group in all lobs. This 

difference in the right upper lobe (RUL) lob was 

significant (P=0.011), and consolidation (CON) 

was higher in CT images of the control group, but 

differences were not significant (P>0.05) (Table 2). 

Also, the incidence of Crazy showed a significantly 

higher rate in cancer patients in RUL and RML lung 

lobes (P=0.47 and 0.222, respectively). There was 

a 1 (0.92%) Reverse Halo sign case in LLL and 

RLL lung lobes. 

Overall, there were no significant differences 

between the two groups regarding the distribution 

of CON, GGO+CON, CRAZY, Reverse Halo sign, 

Subplural bands (Table 2). 

The mean total score in the cancer group was 

6.23±2.76 and in the control group was 5.87±2.23 

(P=0.202). There were no significant differences 

between the two groups regarding mean scores in 

RUL, RML, RLL, and LUL. But, the mean score in 

the cancer group of LLL lung lobes was 1.46±0.94 

and in the control group was 1.21±0.76. There was 

a significant difference between the two groups 

(P=0.010) (Table 2). 
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Table 2: Distribution of GGO, CON, GGO+CON, CRAZY, Reverse Halo sign, Subplural bands and by lung lobes in the two 

group 

Items control cancer P-value 

ICU admission  27 (12.62%) 45 (41.28%) <0.001 

RUL 

GGO  88 (41.12%) 61 (55.96%) 0.011 

CON  61 (28.5%) 24 (22.02%) 0.211 

GGO+CON  22 (10.28%) 12 (11.01%) 0.840 

CRAZY 0 (0.0%) 2 (1.83%) 0.047 

Reverse Halo sign 3 (1.40%) 4 (3.67%) 0.186 

Score 1.16±0.82 1.14±0.74 0.590 

RML 

GGO 87 (40.66%) 51 (46.79%) 0.422 

CON 57 (26.64%) 22 (20.18%) 0.202 

GGO+CON 27 (12.62%) 11 (10.09%) 0.505 

CRAZY 1(0.47%) 2 (1.83%) 0.222 

Subplural bands 0 (0.0%) 1 (0.92) 0.161 

Score 1.02±0.72 1.08±0.81 0.54 

RLL 

GGO 86 (40.19%) 50 (45.86%) 0.328 

CON 63 (29.58%) 25 (22.94%) 0.206 

GGO+CON 30 (14.02%) 16 (14.68%) 0.87 

Reverse Halo sign 0 (0.0%) 1 (0.92%) 0.161 

Subplural bands 3 (1.40%) 4 (3.67%) 0.186 

Score 1.27±0.86 1.41±1.02 0.207 

LUL 

GGO 91 (42.52%) 47 (43.12%) 0.918 

CON 56 (26.54%) 26 (23.85%) 0.602 

GGO+CON 28 (13.08%) 12 (11.02%) 0.592 

CRAZY 0 (0.0%) 1 (0.92%) 0.161 

Subplural bands 0 (0.0%) 1 (0.92%) 0.161 

Score 1.18±0.82 1.12±0.88 0.58 

LLL 

GGO 101 (47.20%) 57 (52.29%) 0.386 

CON  50 (23.36%) 26 (23.85%) 0.922 

GGO+CON  26 (12.15%) 14 (13.73%) 0.694 

Reverse Halo sign 0 (0.0%) 1 (0.92%) 0.161 

Normal  0 (0.0%) 1 (0.92%) 0.161 

Score  1.21±0.76 1.46±0.94 0.010 

Total score 5.87±2.23 6.23±2.76 0.202 
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Discussion 

This research aimed to evaluate lung CT outcomes 

in COVID-19 patients with cancer and non-cancer 

cases. Lobes of the left and right lung were affected 

equally by COVID-19 in both groups. Also, the 

involvement of lung lobes in the cancer group was 

higher than in the control group.  

The GGO was the frequent finding in both groups, 

and it was higher in the cancer group than the 

control group, especially in the RUL lob. Also, 

consolidation was higher in the control group. In 

the current study, there was no statistically 

significant difference in the affected segment of 

lung lobes between cases with cancer and non-

cancer.  

Ostad et al. (2020) showed patch consolidation and 

environmental involvement, and ground-glass 

lesions are the most main findings of CT scans in 

Covid-19 patients (17). Ye et al. (2020) showed that 

Ground glass lesions and Consolidation are the 

most common CT scan findings in Covid-19 

patients (18). Research on CT scan images of 55 

cases in Iran showed right and left lower lobes are 

the most frequently involved lobes (19). A meta-

analysis study on 2,738 patients revealed RLL and 

LLL were the most involved lung lobes (87.21% 

and 81.41%, respectively) (20). GGO was the most 

common result in most studies among different 

models (18-22). 

Another study on CT scan images of 55 patients 

showed that right and left lower lobes are the more 

affected lobes (21). A meta-analysis on 2,738 

participants also showed RLL and left lower lobe 

had the most affected lung lobes (87.21% and 

81.41%, respectively) (21). 

L. Zhang et al. reported the clinical characteristics 

of COVID-19-infected cancer patients at three 

hospitals in Wuhan, China, on 28 patients (17 men 

(60.7%)). This study showed that cancer patients 

showed worse conditions and a poorer prognosis 

for COVID-19 infection (22).  

The GGO was the most frequent finding in most 

reports (18-22). The results are in agreement with 

Zhang et al.’s research (22) (2020) on COVID-19-

disease cancer patients that GGO was the most 

common finding followed by consolidation. 

Vuagnat et al. (23) (2020) showed that the GGO 

was the most common outcome that was reported 

in at least half of breast cancer patients. Bai et al. 

(2020) showed GGO (91%) and consolidation 

(69%) were the most common outcomes (24). 

A systematic review and meta-analysis of 15 

retrospective studies including 2,451 patients with 

COVID-19 revealed that the crazy-paving pattern 

is significantly more common in severe than non-

severe patients (20). But, there was not any 

significant difference between recovered and 

deceased groups.  

In the current study, Crazy showed a significantly 

higher rate in cancer patients in RUL and RML lung 

lobes. It seems that a crazy-paving pattern might be 

used as an indicator of cancer patients in large 

populations. 

ICU admission rate was significantly higher in the 

cancer group than in the control group. Zhang et al. 

(2020) assessed clinical characteristics of COVID-

19-infected cancer patients in three hospitals in 

Wuhan, China (22). This study showed that cancer 

patients showed worse conditions and poorer 

prognoses for COVID-19 infection. Miyashita et al. 

(25) (2020) showed that a history of cancer could 

increase the intubation rate. Liang et al. (2020) 

found a significantly higher incidence of death and 

ICU admission in cases with cancer than non-

cancer patients (26). Taghizadeh-Hesary et al. 

(2021) showed that the Covid-19 patients with 

cancer had a higher rate of mechanical ventilation 

and mortality. But, the admission rate was the same 

as the control group (27).  

Conclusion 

 The results showed that GGO and consolidation 

were common findings in CT images. GGO was 

higher in cancer patients. The involvement of lung 

lobes in the cancer group was higher than in the 

control group. ICU admission rate was significantly 

higher in cancer patients. 
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