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Abstract 

Background Detection of COVID-19 in cancer patients is challenging due to probable preexisting pulmonary infil-
tration caused by many infectious and non-infectious etiologies. We evaluated chest CT scan findings of COVID-19 
pneumonia in cancer patients and explored its prognostic role in mortality.

Methods We studied 266 COVID-19 patients with a history of cancer diagnosis between 2020 and 2022. Chest CT 
images were reported based on Radiological Society of North America (RSNA) structural report and the CT score and 
pattern of involvement were noted. We used multivariate logistic regression models to determine the association 
between CT scan findings and mortality of the cancer COVID-19 patients.

Results The mean age was 56.48 (± 18.59), and 53% were men. Gastrointestinal (29.3%), hematologic (26.3%), and 
breast (10.5%) cancers were the most frequent types of cancer. The prevalence of atypical or indeterminate findings in 
the chest CT was 42.8%. Most radiologic findings were consolidation mixed with ground-glass opacity (44.4%), pleural 
effusion (33.5%), and pure ground-glass opacity (19.5%). The risk of death was higher among those who had typical 
chest CT for COVID-19 (OR 3.47; 95% CI 1.14–8.98) and those who had a severity of score higher than 18 (OR 1.89; 95% 
CI 1.07–3.34). Also, presence of consolidation (P value 0.040), pleural effusion (P value 0.000), centrilobular nodules (P 
value 0.013), and architectural distortion (P value 0.005) were associated with a poorer prognosis.

Conclusion Less than half of COVID-19 patients with a history of cancer had typical imaging features of COVID-19. 
Radiologists should be aware of atypical, rare, or subtle chest CT findings in patients with pre-existing cancer.
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Introduction
Cancer patients, with an annual incidence of more than 
18 million new cases, may account for a sizable por-
tion of the COVID-19 infected population [1]. They are 
more susceptible to infection, with higher hospitaliza-
tion rates and severe outcomes than the general popula-
tion. Several reports identify potential prognostic factors 
for severe illness and higher mortality, such as increased 
age, male sex, smoking status, number of comorbidities, 
and poorer performance status [2, 3]. However, evidence 
on the prognostic role of cancer type, active cancer, 
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anticancer therapy type, recent surgery, and metastatic 
stage of cancer in published articles is still controversial 
and heterogeneous [4].

Due to the limited availability and sensitivity of viral 
testing kits during the pandemic, chest CT has been con-
sidered a critical component for evaluating patients with 
suspected or known COVID-19 infection [5]. Cancer 
patients may have underlying lung disease due to vari-
ous etiologies. Some reasons may include primary lung 
cancer, pulmonary metastasis, opportunistic infections 
such as fungal disease, atypical viral bronchopneumonia 
due to an immunocompromised state, chemotherapy-
induced pulmonary changes, and pulmonary reaction 
to radiotherapy. As a result, distinguishing between the 
various causes of radiologic pulmonary infiltration in 
these patients is not always straightforward and may pose 
diagnostic challenges. Data from the normal popula-
tions demonstrated the role of CT scans in predicting 
mortality rates and revealed higher CT scores. The most 
common CT findings were ground glass opacities and 
consolidation with bilateral and peripheral distribution, 
but less common features could also be identified[6]. 
Several CT features are associated with poor progno-
sis, including  crazy-paving patterns, multilobar involve-
ment, consolidations, architectural distortion, and 
traction bronchiectasis [5, 7–9]. However, to ourknowl-
edge, no sufficient studies have been published to explore 
the effects of underlying cancer on the imaging appear-
ance of COVID-19 and its prognostic role in mortality in 
this specific group [10–13].

This study aims to evaluate COVID-19 imaging find-
ings in patients with preexisting cancer and its prognos-
tic role as an independent factor in determining disease 
outcomes in the oncologic setting.

Materials and methods
Study population
Our study used data from 266 COVID-19 patients with 
a cancer history registered in Imam Khomeini Hos-
pital’s Clinical COVID-19 Registry between 2020 and 
2022. Clinical evaluation, including CT scan or RT-PCR 
test results, confirmed COVID-19 infection. Cancer 
patients who had a chest CT scan within five days of the 
onset of their symptoms were included in the study. The 
COVID-19 registry collected demographic and clini-
cal information about COVID-19 and cancer disease, 
including oxygen saturation, length of hospital stay, ICU 
hospitalization, intubation and mortality rates, type of 
cancer, stage of cancer, oncologic treatment, and the time 
between cancer diagnosis and the last time receiving 
anti-tumor treatment. Because of the small sample size, 
cancer was classified as hematological, lung, breast, GI, 
and other tumors.

CT scan protocol
CT scan systems (SOMATOM Emotion 16 scanner; 
Siemens) were used to obtain non-enhanced chest CT 
images in the supine position. CT scan images were 
acquired during a single inspiratory breath-hold to mini-
mize motion artifacts. We used tube voltage = 80–110 
kVp, effective current 60–80  mA, pitch = 1–1.5, 
matrix = 512 × 512, slice thickness = 5  mm (recon-
structed slice thickness = 1.5  mm), and pulmonary 
U90S kernel to minimize patient radiation exposure. 
The reconstructed images were uploaded to the picture 
archiving and communication system (PACS). The Ira-
nian Society of Radiology COVID-19 Consultant Group 
(ISRCC) recommended the low-dose CT scan protocol, 
which did not cause any issues with image interpretation 
[14].

Chest CT image interpretation
Two radiologists reviewed all chest CT scans concur-
rently with both lung (width, 1500 HU; level, − 700 HU) 
and mediastinal (width, 350 HU; level, 40 HU) windows. 
Following the final agreement, the prepared checklist was 
completed. Both radiologists were blinded to the patient’s 
information and outcome during the review. The CT 
scan was evaluated in four areas: morphology, CT scan 
involvement score, associated pulmonary lesions, and 
mediastinal findings. Morphology features included pure 
ground-glass opacity (GGO), consolidation, predominant 
GGO, predominant consolidation, and other associated 
pulmonary abnormalities, including crazy-paving pattern 
(a combination of GGO with superimposed interlobular 
and intralobular septal thickening), pleural effusion, peri-
cardial effusion, lymphadenopathy, centrilobular nodules, 
architectural distortion, metastatic nodules, and mass.

For CT scan involvement scores, all lung lobes were 
visually evaluated. Each lobe was assigned a score of 
0 (non-involvement), 1 (less than 5% involvement), 2 
(5–25% involvement), 3 (26–49% involvement), 4 (50–
75% involvement), and 5 (> 75% involvement). A total 
CT score ranging from 0 to 25 was recorded [15]. Fur-
thermore, according to the Radiological Society of North 
America  (RSNA) chest CT classification system for the 
diagnosis of COVID-19 pneumonia classified CT scans 
of patients as ‘’Typical’’, ‘’Indeterminate’’, ‘’Atypical’’ and 
‘’Negative’’)Fig. 1,2) [9].

Statistical analysis
We used descriptive statistics to investigate the distri-
bution of the patient’s characteristics. A univariate and 
multivariate logistic regression model was employed to 
calculate crude and adjusted odds ratios (OR), 95% confi-
dence interval (CI) and to assess the association between 
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prognostic CT scan factors and COVID-19 mortality. The 
analysis was repeated for different cancers, and the ORs 
were adjusted for age, gender, and comorbidities. Stata14 
was used for statistical analysis (Stata Statistical Software: 
Release 14. College Station, TX: Stata Corp LLC).

Results
The average age of patients was 56.48 (SD: ± 18.59), with 
53% male and 47% female. The average hospital stay 
duration was 13 days (SD: ± 15.2), and the mean oxygen 
saturation was 90.41 (SD: 8.00). Hypertension (28.2%) 
and diabetes (25.2%) were the most common comorbid-
ities. Approximately 69% of patients had a positive PCR 

test, 20.68% had a negative test, and 10.53% had unavail-
able test results in their hospital records. Thirty-nine 
percent of cancer patients were admitted to the inten-
sive care unit (ICU), 25.6% required mechanical ventila-
tion, and 33.1% died. The most common type of cancer 
was GI cancer (n = 78, 29.3%), followed by hematologic 
(n = 70, 26.3%), breast (n = 28, 10.5%), and lung (n = 14, 
5.3%) cancers. The metastatic stage was reported by 78 
patients (29.3%). Chemotherapy (n = 174, 65.4%), sur-
gery (n = 115, 43.2%), and radiotherapy (n = 77, 28.9%) 
were the most commonly used treatments. The mean 
time elapsed between the last treatment and diagnosis 
of COVID-19 was 11.02 (SD: ± 39.12) months (Table 1).

Fig. 1 Typical CT imaging features for COVID-19. Unenhanced, axial images of the lungs in a 55-year-old man with hepatocellular carcinoma and 
positive RT-PCR show peripheral GGO (black arrow, b) with metastatic nodules (white arrows, a, b)

Fig. 2 Indeterminate CT imaging features for COVID-19. Unenhanced, axial images of the lung and mediastinal window (a, b) in an 83-year-old 
woman with colon cancer and positive RT-PCR shows few, small GGO with a non-rounded and non-peripheral distribution (black arrows) with 
metastatic nodules and mass (white arrows) and pleural effusion (b)
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We discovered that 42.86% of patients had “typical” 
imaging features for COVID-19, 21.8% had “atypical”, 
21.05% were “indeterminate” for COVID-19, and 14.29% 
had no finding in the initial chest CT scan (Table  2). 
“Indeterminate” features were about six times more 

common than typical features in breast cancer (OR 5.68; 
95% CI 1.59–20.21). The involvement score of 18 or 
higher was 50%, but there was no significant association 
between the severity score and the cancer type. Among 
all imaging findings, pleural effusion was significantly 
prevalent in the lung cancer group (71.43%, P value 
0.004), and metastatic nodules were more common in the 
breast cancer group (21.43%, P value 0.042) than other 
findings in these groups.

After adjustment for different confounding variables, 
including age, gender, and comorbidities stratified by 
cancer type, we discovered that patients with typical CT 
scan findings in favor of COVID-19 had a roughly three-
fold higher risk of mortality compared to patients with a 
normal CT scan (OR 3.47; 95% CI 1.14–8.98) (Table 3). 
Furthermore, cancer patients with a CT severity score of 
18 or higher had a 1.8-fold increased risk of death com-
pared to those with a normal chest CT scan (OR 1.89; 
95% CI 1.07–3.34). Consolidation increased mortality 
risk 1.9 times compared with a normal CT scan, and this 
risk increased up to 4.5 times when the consolidation 
was the predominant finding (OR 4.5; 95% CI 1.3–16.2(. 
Patients with pleural effusion (OR 2.94; 95% CI 1.69–
5.12), centrilobular nodule (OR 2.89; 95% CI 1.25–6.65), 
and architectural distortion (OR 3.76; 95% CI 1.5–9.4) 
had a worse prognosis compared to patients with a nor-
mal chest CT scan.

COVID-19 mortality had no statistically significant 
relationship with the crazy paving pattern, pericardial 
effusion, lymphadenopathy, lung mass, or metastatic 
nodule.

In GI cancer patients, the risk of mortality was signifi-
cantly higher for centrilobular nodule (OR 16.9; 95% CI 
1.7–166.4) and architectural distortion (OR 7.13; 95% CI 
1.19–42.74); and for pleural effusion in hematologic can-
cer group (OR 5.34; 95% CI 1.36–20.9) in comparison to 
those who did not have these findings.

Discussion
In this study, we investigated imaging findings in chest CT 
of COVID-19 patients with a history of cancer diagnosis. 
To our knowledge, no  comprehensive and well-designed 
study has yet evaluated chest CT features in patients 
with malignancy and concurrent COVID-19 infection. 
The specific imaging findings in this setting are still not 
fully understood [11–13]. Most publications have merely 
focused on COVID-19 infection in the general popula-
tion. A systematic review and meta-analysis published in 
March 2022 reported on the performance of chest CT for 
the diagnosis of COVID-19 in patients with and without 
cancer during the first wave of the COVID-19 pandemic 
and demonstrated that there is a scarcity of research 

Table 1 Descriptive analysis of demographic, clinical and 
laboratory data of all admitted cancer patients with COVID-19 
diagnosis

**Hematologic cancer:C42.0, C42.1,C42.4,C77.0, C77.2, C77.4, C77.8, C77.9

Variable All cancer
266

Age—Mean (± SD) 56.48 (18.59)

Duration of stay (day)—Mean (± SD) 13.00 (15.20)

Oxygen saturation—Mean (± SD) 90.41(8.00)

Sex

 Female 125 (46.99%)

  Male 141 (53.01%)

Comorbidities

 Diabetic 67 (25.19%)

 Hypertension 75 (28.20%)

 Cardiovascular diseases 50 (18.80%)

 Chronic kidney diseases 36 (13.53%)

 Lung diseases 31 (11.65%)

 Liver diseases 10 (3.76%)

Severity

 ICU admission 104 (39.10%)

 Intubation 68 (25.56%)

 Dead 88 (33.08%)

Reverse transcriptase-Polymerase Chain Reaction (RT-PCR)

  Negative 55 (20.68%)

 Positive 183 (68.80%)

 Not done 28 (10.53%)

Type of cancer

 Hematologic** 70 (26.32%)

 Lung 14 (5.26%)

 Breast 28 (10.53%)

 Gastrointestinal 78 (29.32%)

 Other 76 (28.57%)

Stage

 Local 11 (4.14%)

 Metastatic 78 (29.32%)

 Unknown 177 (66.54)

Oncologic treatment

 Surgery 115 (43.23%)

 Chemotherapy 174 (65.41%)

 Radiotherapy 77 (28.95%)

 Target or endocrine therapy 2 (0.75%)

 Immunotherapy 1 (0.38%)

Hormonotherapy 11 (4.14%)

Last oncologic treatment interval (Month) 11.02 (± 39.12)
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specifically addressing cancer patients, making evaluating 
chest CT performance in this population impossible [12].

Our institution’s recently published paper compar-
ing hospital and post-discharge mortality in cancer and 
non-cancer COVID-19 patients in Iran found that cancer 
patients have a higher risk of hospital and 60-day mor-
talities due to COVID-19. Lung cancer patients have 
the highest risk of COVID-19 death among all cancers. 
COVID-19 patients with active treatment, metastatic dis-
ease, and low SO2 have poor prognoses [16].

The overall case fatality rate in this study was consistent 
with previously published data on mortality of COVID-
19 in  cancer patients, ranging from 28 to 31% [7, 17]. 
Furthermore, our findings support previous research on 
the correlation between CT scores and disease severity 
in normal populations [18]. In a study of seventy cancer 
patients with chest CT evidence of COVID-19, 17 (24%) 
died after a median follow-up of 25 days. COVID-19 had 
a median quantitative chest CT extent of 20% in non-sur-
vivors and 10% in survivors (P value 0.002). COVID-19 
pneumonia severity was associated with inpatient man-
agement (P value 0.003) and oxygen therapy require-
ments (P value < 0.001) [10].

CT features such as  crazy-paving patterns, multilobar 
involvement, consolidations, architectural distortion, 
and traction bronchiectasis have been linked to a poorer 
prognosis in normal populations [5, 7–9]. In a study of 
28 cancer patients patchy consolidation on CT scans was 
linked to an increased risk of developing severe events 
[19]. Our study found similar results and demonstrated 
that consolidation and architectural distortion play a 
prognostic role.

In this study, less than half of cancer patients with a 
COVID-19 diagnosis had typical radiographic features 
based on the RSNA reporting system. Meanwhile, 42.58% 
of cancer patients had indeterminate or atypical findings, 
and 14.29% had normal initial chest CT. Indeterminate 
results were significantly higher in breast cancer in com-
parison with other cancers. Furthermore, pattern analy-
sis of chest CT features in different cancers revealed that 
metastatic nodules are sizably more common in breast 
cancer. However, pleural effusion is higher in lung can-
cer. These findings highlight the significance of correlat-
ing chest CT results with previous imaging, clinical and 
epidemiological data, and PCR test results to make the 
correct diagnosis. Meanwhile, one potential limitation of 

Table 2 Descriptive analysis of chest CT pattern, CT score and classification for COVID-19 of all cancers

**Hematologic cancer:C42.0, C42.1,C42.4,C77.0, C77.2, C77.4, C77.8, C77.9

Other cancer: 76 (28.57%) = C00.1, C37.9, C40.2, C40.3, C41.0, C41.2, C41.4, C44.3, C44.5, C44.6, C44.7, C44.9, C48.0, C48.2, C49.2, C49.4, C51.9, C53.9, C54.9, C55.9, 
C60.9, C64.9, C71.8, C71.9, C72.8, C73.9, C74.9, C76.0, C76.1, C76.2, C76.5, C80.9, C02.9,C03.9, C07.9, C08.9, C09.9, C11.9, C14.0, C31.0, C32.9, C61.9, C67.9

All cancer
(N:266,100%)

Hematologic**
(N:70,100%)

Lung
(N:14,100%)

Breast
(N:28, 100%)

Gastrointestinal
(N:78,100%)

RSNA classification

 Negative 38 (14.29%) 13 (18.57%) 0 1 (3.57%) 11 (14.10%)

 Atypical 58 (21.80%) 10 (14.29%) 5 (35.71%) 8 (28.57%) 17 (21.79%)

 Indeterminate 56 (21.05%) 14 (20.00%) 4 (28.57%) 11 (39.29%) 17 (21.79%)

 Typical 114 (42.86%) 33 (47.14%) 5 (35.71%) 8 (28.57%) 33 (42.31%)

CT score

 0 95 (35.71%) 23 (32.86%) 5 (35.71%) 9 (32.14%) 28 (35.90%)

 ≤ 18 39 (14.66%) 13 (18.57%) 1 (7.14%) 7 (25.00%) 9 (11.54%)

  > 18 132 (49.62%) 34 (48.57%) 8 (57.14%) 12 (42.86%) 41 (52.56%)

Pattern of involvement

 Normal 95 (35.71%) 23 (32.86%) 5 (35.71%) 9 (32.14%) 28 (35.90%)

 Pure GGO 53 (19.57%) 18 (25.71%) 1 (7.14%) 4 (14.29%) 14 (17.95%)

 Mixed GGO and consolidation 118 (44.36%) 29 (41.43%) 8 (57.145) 15 (53.57%) 36 (46.15%)

Other abnormality

 Crazy paving 39 (14.66%) 9 (12.865) 3 (21.43%) 5 (17.86%) 11 (14.10%)

 Pleural effusion 89 (33.46%) 16 (22.86%) 10 (71.43%) 13 (46.43%) 28 (35.90%)

 Pericardial effusion 11 (4.14%) 3 (4.29%) 3 (21.43%) 1 (3.57%) 3 (3.85%)

 Lymphadenopathy 33 (12.41%) 10 (14.29%) 2 (14.29%) 3 (10.71%) 6 (7.69%)

 Centrilobular nodules 27 (10.15%) 5 (7.14%) 1 (7.14%) 6 (21.43%) 8 (10.26%)

 Metastatic nodules 22 (8.27%) 2 (2.86%) 2 (14.29%) 6 (21.43%) 6 (7.69%)

 Architectural distortion 22 (8.27%) 4 (5.71%) 2 (14.29%) 3 (10.71%) 8 (10.26%)

 Mass 14 (5.26%) 4 (5.71%) 6 (42.86%) 0 0
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this study is that CT findings in cancer patients clinically 
diagnosed with COVID-19 were not compared to their 
previous chest CT imaging findings because did not have 
access to previous images of most admitted patients for 
COVID-19. Future researchers could look into it.

Another potential limitation of our study is including 
RT-PCR negative cases due to low sensitivity of RT-PCR 
test at first wave of pandemic, however we analyzed data 
of positive cancer cases and the result did not change. 
Although it is not possible to conduct sub analysis for dif-
ferent cancer type due to power issue.

No previous study assessed the various patterns of 
involvement in cancer patients. More research is needed to 
evaluate the impact of the RSNA structural report on these 
specific oncologic settings. A review article published in 
2020 by S Katal and colleagues gathered the chest CT scan 
findings of cancer patients suffering from COVID-19. This 
study shows that cancer patients with lower immune func-
tion may exhibit atypical clinical symptoms or imaging 

features, such as few or single pulmonary consolidations or 
GGOs, making the early diagnosis more challenging [11].

As a result, it may be hard to distinguish COVID-19 
pneumonia from other non − COVID-19 diseases solely 
based on chest CT images. Radiologists should be aware 
that atypical, indeterminate, rare, or subtle CT patterns 
may be among the presenting radiological features of 
COVID-19 infection in patients with pre-existing can-
cer. In the other hand, differential diagnoses of typical 
ground-glass opacities, such as viral or fungal broncho-
pneumonia in the immunocompromised state, should be 
considered. Therefore, in addition to the RT-PCR test, a 
clinical index of suspicion must be added to CT results 
to allow for earlier detection and proper treatment of 
COVID-19, which can be fatal in an oncologic setting.

Our article had the honor of assembling a large sample 
study of cancer patients diagnosed with COVID-19. For 
the first time, we investigated the association between the 
chest CT scan and disease progression and mortality risk.

Table 3 Univariate and multivariate analysis of factors associated with outcome, stratified by cancer type*

Bold numbers are indicative of significant OR with P-value < 0.05

*Breast and other cancer not shown in this table because there is no significance in the analysis

OR2 = adjusted by age, gender, comorbidities

All cancer Gastrointestinal Hematologic

Variable Dead/alive OR1 OR2 Dead/alive OR2 Dead/alive OR2

RSNA classification
 Negative 6/32 Ref Ref 5/6 Ref 1/12 Ref

 Atypical 20/38 2.80 (1.005–7.83) 2.44 (0.85–6.98) 7/10 0.73  (0.14–3.77) 5/5 11.47 (0.89–147.18)

 Indeterminate 17/39 2.32 (0.82–6.58) 2.24  (0.78–6.43) 8/9 1.12 (0.22–5.61) 4/10 4.21 (0.37–47.52)

 Typical 45/69 3.47 (1.34–8.98) 2.99 (1.14–7.86) 17/16 1.39 (0.31–6.17) 9/24 2.28 (0.21–24.26)

CT score
 0 26/69 Ref Ref 12/16 Ref 6/17 Ref

 ≤ 18 7/32 0.58 (0.22–1.47) 0.59 (0.23–1.53) 2/7 0.47 (0.07–2.91) 4/9 1.10 (0.22–5.49)

 > 18 55/77 1.89 (1.07–3.34) 1.81 (1.01–3.23) 23/18 1.94 (0.69–5.45) 9/25 0.53 (0.13–2.16)

Pattern of involvement
 Normal 26/69 Ref Ref 12/16 Ref 6/17 Ref

 Pure GGO 14/38 0.99 (0.46–2.12) 0.88 (0 .40–1.93) 4/10 0.48 (0.11–2.17) 4/14 0.51 (0.10–2.55)

 Mixed GGO and con-
solidation

48/70 1.84 (1.03–3.30) 1.86 (1.03–3.36) 21/15 2.40 (0.81–7.11) 9/20 0.79 (0.20–3.07)

 Predominant GGO 41/65 1.69 (0.93–3.08) 1.68 (0.91–3.09) 19/14 2.34 (0.77–7.06) 8/19 0.70 (0.17–2.86)

 Predominant consoli-
dation

7/5 3.76 (1.09–12.9) 4.55 (1.28–16.17) 2/1 3.17 (0.23–42.3) 1/1 2.29  (0.11–45.14)

Other abnormality
 Crazy paving 16/23 1.49 (0.74–3.00) 1.36 (0.66–2.80) 6/5 1.51 (0.39–5.78) 3/6 0.72 (0.13–3.93)

 Pleural effusion 43/46 2.74 (1.60–4.68) 2.94 (1.69–5.12) 17/11 2.52 (0.93–6.85) 8/8 5.34 (1.36–20.90)
 Pericardial effusion 5/6 1.72 (0.51–5.82) 1.75 (0.50–6.06) 1/2 0.93 (0.07–11.52) 1/2 1.20 (0.08–16.27)

 Lymphadenopathy 8/25 0.61 (0.26–1.41) 0.58 (0.25–1.37) 2/4 0.54 (0.09–3.29) 3/7 0.92 (0.20–4.28)

 Centrilobular nodules 14/13 2.40 (1.07–5.36) 2.89 (1.25–6.65) 7/1 16.88 (1.71–166.38) 2/3 2.55 (0.32–19.99)

 Mass 7/7 2.11 (0.71–6.21) 2.18 (0.72–6.59) 1/0 - 2/2 5.68 (0.54–59.19)

 Architectural distortion 13/9 3.25 (1.33–7.94) 3.76 (1.50–9.40) 6/2 7.13 (1.19–42.74) 3/1 10.53 (0.94–117.32)

 Nodular metastatic 10/12 1.77 (0.73–4.28) 1.72 (0.70–4.24) 4/2 2.40 (0.37–15.50) 1/1 5.40 (0.20–140.97)
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Conclusion
In this study, we demonstrated that less than half of can-
cer patients had typical COVID-19 imaging features. 
Radiologists should be aware that atypical, rare, or sub-
tle chest CT findings in patients with pre-existing cancer 
could be COVID-19. There was also a significant correla-
tion between typical COVID-19 imaging features, higher 
CT scores, the presence of consolidation, pleural effusion, 
centrilobular nodules, and COVID-19 mortality in cancer 
patients.

Abbreviations
COVID-19  Coronavirus disease of 2019
CT  Computerized tomography
GGO  Ground-glass opacity
ICU  Intensive Care Unit
PCR  Polymerase chain reaction

Acknowledgements
We acknowledge the clinical COVID-19 Registry of Imam Khomeini Hospital, 
Tehran University of Medical Science, for providing the data on COVID-19 
patients.

Author contributions
The study was designed and supervised by FKH, KZ, and MG. FKH and SK 
reviewed the CT scan reports and collected data. FKH, SK, and SHS prepared 
the first draft of the paper and updated the manuscript based on suggestions 
from KZ. MSS managed the COVID-19 registry and performed the statistical 
analysis. All authors read and approved the final manuscript.

Funding
This study received no financial support.

Availability of data and materials
The datasets used or analyzed during the current study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Due to the study’s retrospective nature, the Ethics Committee of Teheran 
University of Medical Sciences has approved the retrospective study (the 
Internal Registration Number was IR.TUMS.IKHC.REC.1399.984) and waived the 
requirements for consent to participate and informed consent. We confirmed 
that all methods were carried out per the 2002 Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 19 August 2022   Accepted: 1 February 2023

References
 1. Mousavi SA, Rostami T, Kiumarsi A, Rad S, Rostami M, Motamedi F, et al. 

COVID-19 and cancer: a comparative case series. Cancer Treat Res 
Commun. 2021;27: 100339.

 2. Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al. Cancer patients in 
SARS-CoV-2 infection: a nationwide analysis in China. Lancet Oncol. 
2020;21(3):335–7.

 3. Onder G, Rezza G, Brusaferro S. Case-fatality rate and character-
istics of patients dying in relation to COVID-19 in Italy. JAMA. 
2020;323(18):1775–6.

 4. Lee LY, Cazier J-B, Angelis V, Arnold R, Bisht V, Campton NA, et al. 
COVID-19 mortality in patients with cancer on chemotherapy or 
other anticancer treatments: a prospective cohort study. The Lancet. 
2020;395(10241):1919–26.

 5. Fang Y, Zhang H, Xie J, Lin M, Ying L, Pang P, et al. Sensitivity of chest CT 
for COVID-19: comparison to RT-PCR. Radiology. 2020;296:e115–7.

 6. Cellina M, Orsi M, Valenti Pittino C, Toluian T, Oliva G. Chest computed 
tomography findings of COVID-19 pneumonia: pictorial essay with 
literature review. Jpn J Radiol. 2020;38(11):1012–9.

 7. Assaad S, Avrillon V, Fournier M-L, Mastroianni B, Russias B, Swalduz A, 
et al. High mortality rate in cancer patients with symptoms of COVID-
19 with or without detectable SARS-COV-2 on RT-PCR. Eur J Cancer. 
2020;135:251–9.

 8. Zhao W, Zhong Z, Xie X, Yu Q, Liu J. Relation between chest CT findings 
and clinical conditions of coronavirus disease (COVID-19) pneumonia: 
a multicenter study. AJR Am J Roentgenol. 2020;214(5):1072–7.

 9. Simpson S, Kay FU, Abbara S, Bhalla S, Chung JH, Chung M, et al. 
Radiological Society of North America expert consensus statement 
on reporting chest CT findings related to COVID-19. Endorsed by the 
Society of Thoracic Radiology, the American College of Radiology, and 
RSNA. J Thorac Imaging. 2020;35:219–27.

 10. Ramtohul T, Cabel L, Paoletti X, Chiche L, Moreau P, Noret A, et al. 
Quantitative CT extent of lung damage in COVID-19 pneumonia is 
an independent risk factor for inpatient mortality in a population of 
cancer patients: a prospective study. Front Oncol. 2020;10:1560.

 11. Katal S, Aghaghazvini L, Gholamrezanezhad A. Chest-CT findings of 
COVID-19 in patients with pre-existing malignancies; a pictorial review. 
Clin Imaging. 2020;67:121–9.

 12. Bourdoncle S, Eche T, McGale J, Yiu K, Partouche E, Yeh R, et al. Investi-
gating of the role of CT scan for cancer patients during the first wave 
of COVID-19 pandemic. Res Diagn Interv Imaging. 2022;1: 100004.

 13. Mehrnahad M, Davoudi S, Sofian M, Almasi-Hashiani A, Safi F, Tabata-
baie M. Comparison of CT Scan Findings of COVID-19 Pneumonia in 
Patients with and without cancer. Trauma Mon. 2022;27:47–53.

 14. Mahdavi A, Khalili N, Davarpanah AH, Faghihi T, Mahdavi A, Haseli S, 
et al. Radiologic management of COVID-19: preliminary experience of 
the Iranian Society of Radiology COVID-19 Consultant Group (ISRCC). 
Iran J Radiol. 2020;17(2).

 15. Aziz-Ahari A, Keyhanian M, Mamishi S, Mahmoudi S, Bastani EE, Asadi 
F, et al. Chest CT severity score: assessment of COVID-19 severity 
and short-term prognosis in hospitalized Iranian patients. Wien Med 
Wochenschr. 2022;172(3):77–83.

 16. Seyyedsalehi MS, Rahmati M, Ghalehtaki R, Nahvijou A, Eslami B, Shaka 
Z, et al. Hospital and post-discharge mortality in COVID-19 patients 
with a preexisting cancer diagnosis in Iran. 2022.

 17. Mehta V, Goel S, Kabarriti R, Cole D, Goldfinger M, Acuna-Villaorduna 
A, et al. Case fatality rate of cancer patients with COVID-19 in a New 
York hospital systemcase fatality rate of cancer patients with COVID-19. 
Cancer Discov. 2020;10(7):935–41.

 18. Barbosa CS, Chaves GWOG, de Oliveira CV, Bachion GH, Chi CK, Cerri 
GG, et al. COVID-19 pneumonia in the emergency department: cor-
relation of initial chest CT findings with short-term outcome. Emerg 
Radiol. 2020;27(6):691–9.

 19. Zhang H, Han H, He T, Labbe KE, Hernandez AV, Chen H, et al. 
Clinical characteristics and outcomes of COVID-19–infected cancer 
patients: a systematic review and meta-analysis. J Natl Cancer Inst. 
2021;113(4):371–80.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Role of chest CT scan in patients with preexisting cancer and COVID-19 pneumonia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Study population
	CT scan protocol
	Chest CT image interpretation
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


