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The Use of Imaging in COVID-19  

The value of an imaging test relates to the generation of results that are clinically actionable 

either for establishing a diagnosis or for guiding management, triage, or therapy. That value is 

diminished by costs that include the risk of radiation exposure to the patient, risk of COVID-19 

transmission to uninfected healthcare workers and other patients, consumption of PPE, and 

need for cleaning and downtime of radiology rooms in resource-constrained environments. The 

appropriate use of imaging in each of the scenarios was considered on this basis. 

This statement focuses exclusively on the use of chest radiography (CXR) and computed 

tomography of the thorax (CT). While ultrasound has been suggested as a potential triage and 

diagnostic tool for COVID-19 given the predilection for the disease in subpleural regions, there 

is limited experience at this time (16), as well as infection control issues.  

CXR is insensitive in mild or early COVID-19 infection (17). However, with respect to the relative 

value of CXR or CT for detecting the presence of viral pneumonia, the experience is vastly 

different dependent upon community norms and public health directives. When patients are 

encouraged to present early in the course of their disease, as was the case in Wuhan, China, 

CXR has little value. The greater sensitivity of CT for early pneumonic changes is more relevant 

in the setting of a public health approach that required isolation of all infected patients within 

an environment where the reliability of COVID-19 testing was limited and turnaround times 

were long (4). Alternatively, in New York City where patients were instructed to stay at home 

until they experienced advanced symptoms, CXR was often abnormal at the time of 

presentation. Equipment portability with imaging performed within an infected patient’s 

isolation room is another factor that may favor CXR in selected populations, effectively 

eliminating the risk of COVID-19 transmission along the transport route to a CT scanner and 

within the room housing a CT scanner, particularly in environments lacking PPE. In hospitalized 

patients CXR can be useful for assessing disease progression and alternative diagnoses such as 

lobar pneumonia, suggestive of bacterial superinfection, pneumothorax and pleural effusion.  

CT is more sensitive for early parenchymal lung disease, disease progression, and alternative 

diagnoses including acute heart failure from COVID-19 myocardial injury (18) and when 
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acquired with intravenous contrast material, pulmonary thromboembolism. Leveraging these 

superior capabilities depends upon the availability of CT capacity, particularly considering the 

potential reduction in CT scanner availability due to the additional time required to clean and 

disinfect equipment following imaging of patients with suspected COVID-19. Some centers rely 

on the improved depiction of COVID-19 findings with CT relative to CXR (19) and their 

association with clinical worsening to determine patient disposition to home, hospital 

admission, or intensive care. In recognition of variance amongst local practice patterns and 

resource availability, it is important to state at the outset that the scenarios specify the use of 

imaging but do not articulate the relative merit of CXR versus CT. Ultimately, the choice of 

imaging modality is left to the judgement of clinical teams at the point-of-care accounting for 

the differing attributes of CXR and CT, local resources, and expertise. 

 

Overview of Clinical Scenarios 

The scenarios apply only to patients presenting with features consistent with COVID-19 

infection. The severity of respiratory disease and pre-test probability of COVID-19 infection are 

specified for each scenario, with additional key considerations including the presence of risk 

factors for disease progression, evidence of disease progression, and the presence of significant 

critical resource constraints (Table 1). The scenarios distinguish mild respiratory disease from 

moderate-to-severe respiratory disease based on the absence vs. presence of significant 

pulmonary dysfunction or damage. Pre-test probability is defined by the background 

prevalence of infection and can be estimated by observed transmission patterns: low by 

sporadic transmission; moderate by clustered transmission; and high by community 

transmission (20). Individual pre-test probability is further modified if there is known exposure 

through contact with a confirmed case of COVID-19 (21). For health care providers, the CDC 

categorizes medical-related exposures into low, medium, and high-risk groups (22). Within a 

diagnostic radiology department, brief (a few minutes or less) unprotected interaction with a 

patient with COVID-19 as well as prolonged close contact with a masked, infected patient by a 

medical provider wearing PPE are categorized as low-risk exposures (21, 22). Risk factors for 

poor outcomes in patients with COVID-19 infection are considered separately from pre-test 
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probability, with common risk factors including age > 65 years, cardiovascular disease, diabetes, 

chronic respiratory disease, hypertension, and immune-compromised (23). Identifying a patient 

as being at high risk for COVID-19 progression is not necessarily a feature of any single risk 

factor, but is rather a clinical judgement based on the combination of underlying comorbidities 

and general health status that suggests a higher level of clinical concern. Where appropriate, 

management variations based upon risk factors for disease progression are called out explicitly, 

as in Scenario 1. All clinical scenarios begin by characterizing COVID-19 status based upon the 

availability of laboratory test results. 

 

Scenario 1: Mild Features of COVID-19 

The first scenario (Fig 1) addresses a patient presenting for evaluation at an outpatient clinic or 

via telehealth with mild respiratory features consistent with COVID-19 infection, any pre-test 

probability of COVID-19 infection, and no significant critical resource constraints. When COVID-

19 test results are unavailable, patients with moderate-to-high pre-test probability should be 

initially managed as if COVID-19 testing is positive, while patients with low pre-test probability 

should be initially managed as if COVID-19 testing is negative. Imaging is advised for patients 

with risk factors for COVID-19 progression and either positive COVID-19 testing or moderate-to-

high pre-test probability in the absence of COVID-19 testing (Fig 1, Q1). Imaging provides a 

baseline for future comparison, may establish manifestations of important comorbidities in 

patients with risk factors for disease progression (Table 1), and may influence the intensity of 

monitoring for clinical worsening. Imaging is not advised for patients with mild features who 

are COVID-19 positive without accompanying risk factors for disease progression, or for 

patients with mild features who are COVID-19 negative (Fig 1, Q2 & Q3). The panel felt that the 

yield of imaging in these settings would be very low and that it was safe for most patients to 

self-monitor for clinical worsening. Regardless of COVID-19 test results and risk factors, imaging 

is advised for patients with mild clinical features who subsequently develop clinical worsening 

(Fig 1, Q4 & Q5). In the absence of clinical worsening, management involves support and 

isolation of patients with positive COVID-19 testing or patients with moderate to high pre-test 

probability without COVID-19 test results available.  
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Although not specifically addressed by this scenario, in the presence of significant resources 

constraints, there is no role for imaging of patients with mild features of COVID-19. 

 

Scenario 2: Moderate to Severe Features of COVID-19 

The second scenario (Fig 2) addresses a patient presenting with moderate-to-severe features 

consistent with COVID-19 infection, any pre-test probability of COVID-19 infection, and no 

significant critical resource constraints. Separate ratings were obtained for COVID-19 positive 

patients and either COVID-19 negative patients or patients for whom COVID-19 testing is 

unavailable (Fig 2, Q6 & Q7).  Imaging is advised regardless of the results or availability of 

COVID-19 testing given the impact of imaging in both circumstances.  

For COVID-19 positive patients, imaging establishes baseline pulmonary status and identifies 

underlying cardiopulmonary abnormalities that may facilitate risk stratification for clinical 

worsening. In the presence of clinical worsening, imaging is again advised to assess for COVID-

19 progression or secondary cardiopulmonary abnormalities such as pulmonary embolism, 

superimposed bacterial pneumonia, or heart failure that can potentially be secondary to 

COVID-19 myocardial injury (Fig 2, Q8).  

For COVID-19 negative patients or any patient for whom testing is not performed, imaging may 

reveal an alternative diagnosis to explain the patient’s clinical features, which should direct 

patient care as per existing clinical guidelines or standard clinical practice. If an alternative 

diagnosis is not revealed or images demonstrate features of COVID-19 infection, then 

subsequent clinical evaluation would depend upon the pre-test probability of COVID-19 

infection and COVID-19 test availability. Falsely negative COVID-19 testing is more prevalent in 

high pre-test probability circumstances and repeat COVID-19 testing is therefore advised if 

available. Depending upon the imaging findings, other clinical investigations may be pursued. 
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Scenario 3: Moderate-to-Severe Features of COVID-19 in a Resource Constrained 

Environment 

The third scenario (Fig 3) addresses a patient presenting with moderate-to-severe features 

consistent with COVID-19 infection within an environment of high community disease burden 

and critical resource limitations as seen in Wuhan, China, in regions of Italy and Spain, and in 

New York City. Because healthcare personnel and infrastructure may be overwhelmed by a high 

influx of new patients and resources are limited to provide critical care, urgent decision-making 

and triage are of primary importance. At the time of this writing, turnaround times for COVID-

19 test results range from 6 to over 48 hours with most sites waiting at least 12 hours for 

results. This is an impractically long time period to consider triage to limited hospital beds and 

ventilators. However, rapid point-of-care (PoC) COVID-19 tests are expected to be released into 

clinical environments during the first week of April 2020, providing routine turnaround times of 

less than an hour and potentially as little as 5 minutes (24-27). While the initial availability and 

sample processing capacity of PoC COVID-19 testing is expected to be limited, this should 

increase over time.  

The third scenario first considers the potential availability of PoC COVID-19 testing. Imaging is 

advised when PoC COVID-19 testing is available and positive (Fig 3, Q9) for the same reasons as 

described for Scenario 2. Based upon imaging findings and clinical features, patients are 

subsequently supported and monitored with a level of intensity consistent with clinical 

features. Imaging is again indicated if patients subsequently clinically worsen (Fig 3, Q11).  

Imaging is advised to support more rapid triage of patients in a resource-constrained setting 

when PoC COVID-19 testing is not available or negative (Fig 3, Q10). Imaging may reveal 

features of COVID-19, which within this scenario may be taken as a presumptive diagnosis of 

COVID-19 for medical triage and associated decisions regarding disposition, infection control, 

and clinical management. In this high pre-test probability environment, and as described for 

Scenario 2, the possibility of falsely negative COVID-19 testing creates a circumstance where a 

COVID-19 diagnosis may be presumed when imaging findings are strongly suggestive of COVID-
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19 despite negative COVID-19 testing. This guidance represents a variance from other published 

recommendations which advise against the use of imaging for the initial diagnosis of COVID-19 

(28) and was supported by direct experience amongst panelists providing care within the 

conditions described for this scenario. The relationship between disease severity and triage 

may need to be fluid depending upon resources and case load. When imaging reveals an 

alternative diagnosis to COVID-19, management is based upon established guidelines or 

standard clinical practice.  

 

Additional Key Questions: 

Daily chest radiographs are not indicated in stable intubated patients with COVID-19 (Q12) 

Multiple studies have shown no difference in important outcomes (mortality, length of stay, 

and ventilator days) for intensive care unit patients imaged on-demand as compared to a daily 

routine protocol (29-32). Avoidance of non-value-added imaging is particularly important in the 

COVID-19 patient population to minimize exposure risk of radiology technologists and to 

conserve PPE.  

 

CT scan is indicated in a patient who has functional impairment and/or hypoxemia after 

recovery from COVID-19 (Q13) 

With the recent emergence of SARS-CoV2 as a human pathogen, there are no long-term follow-

up studies of survivors. Postmortem evaluation of a single patient who succumbed to severe 

COVID-19 showed pathologic findings consistent with diffuse alveolar damage, similar to 

findings previously described with severe acute respiratory syndrome (SARS) and Middle East 

respiratory syndrome (MERS) (33). Patients with functional impairment following recovery from 

COVID-19 should undergo imaging to differentiate between expected morphologic 

abnormalities as sequelae of infection, mechanical ventilation, or both versus a different and 

potentially treatable process. 
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COVID-19 testing is indicated in a patient who is found incidentally to have typical findings of 

COVID-19 on a CT scan. (Q14) 

While CT findings of COVID-19 infection are nonspecific, their presence in an asymptomatic 

patient with no or mild respiratory symptoms is concerning in a setting of known community 

transmission, particularly if there is no better alternative diagnosis. Asymptomatic carriers of 

COVID-19 have been estimated to comprise 17.9% - 33.3% of all infected cases (34, 35). 

Asymptomatic infection with suggestive CT findings in the lung has been documented in 

screened cruise ship passengers (11). It is believed that the presence of undetected infected 

and mildly symptomatic or asymptomatic individuals may be contributing to the rapid 

geographic spread of SARS-CoV2 (9). RT-PCR testing in this scenario is important to potentially 

identify an occult infection and limit further transmission both within the community and in the 

environment where the patient is receiving medical care. In highly prevalent areas, an 

additional uncertainty is whether CT should be used as a screening tool either as a stand-alone 

or as an adjunct to RT-PCR to exclude occult infection prior to surgery or intensive 

immunosuppressive therapies.   

The panel’s ratings are provided in Figure 4, and a summary of all recommendations is provided 

in Table 2. 

 

Additional Resources 

For purposes of image interpretation and reporting, readers are referred to a recently 

published systematic review of imaging findings of COVID-19 (36) and a multi-society consensus 

paper on reporting chest CT findings related to COVID-19 (37). As an aid to improving 

radiologist and pulmonologist familiarity with the imaging findings of COVID-19, we provide the 

following link (https://www.fleischner-covid19.org) to the Fleischner Society website where an 

educational repository of proven COVID-19 cases can be found.  

 

Conclusion 

https://www.fleischner-covid19.org/
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This statement is intended to offer guidance to physicians on the use of thoracic imaging across 

a breadth of healthcare environments. It represents the collective opinions and perspectives of 

thoracic radiology, pulmonology, intensive care, emergency medicine, laboratory medicine, and 

infection control experts practicing in 10 countries, representative of the highest burden of 

COVID-19 worldwide. It also represents opinion at a moment in time within a highly-dynamic 

environment where the status of regional epidemics and the availability of critical resources to 

combat those epidemics vary daily. The evidence base supporting the use of imaging across the 

scenarios presented is scant and the advice presented herein may undergo refinement through 

rigorous scientific investigation, exposing nuances of image interpretation that may lead to 

prognostic information and guide management decisions. At the time of this writing, no 

therapy has been confirmed to alter the course of COVID-19, there is no known cure, and there 

is no vaccine for prevention. As effective treatments are developed, thoracic imaging may find 

new roles by establishing treatment response or characterizing patients as likely responders to 

novel therapies.  
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Table 1. Definitions and Criteria for Key Components of Common Clinical Scenarios 

Definitions and criteria for key components of common clinical scenarios 

Severity of respiratory disease  
 Mild: No evidence of significant pulmonary dysfunction or damage (e.g., absence of 

hypoxemia, no or mild dyspnea) 
 Moderate-to-severe: Evidence of significant pulmonary dysfunction or damage (e.g., 

hypoxemia, moderate-to-severe dyspnea) 

Pre-test probability 
 Based upon background prevalence of disease as estimated by observed transmission 

patterns. May be further modified by individual’s exposure risk. Sub-categorized as: 
o Low: Sporadic transmission 
o Medium: Clustered transmission 
o High: Community transmission 

Risk factors for disease progression 
 Present: Clinical judgement regarding combination of age > 65 years and presence of 

comorbidities (e.g., cardiovascular disease, diabetes, chronic respiratory disease, 
hypertension, immune-compromised) 

 Absent: Defined by the absence of risk factors for disease progression 

Disease progression 
 Progression of mild disease to moderate-to-severe disease as defined above. 
 Progression of moderate-to-severe disease with worsening objective measures of 

hypoxemia. 

Resource constraints 
 Limited access to personnel, personal protective equipment, COVID-19 testing ability 

(including swabs, reagent, or personnel), hospital beds, and/or ventilators with the 
need to rapidly triage patients. 
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Table 2. Summary of Recommendations for Imaging 
 

Summary of Recommendations for Imaging 
Main Recommendations 

 Imaging is not routinely indicated as a screening test for COVID-19 in asymptomatic 
individuals 

 Imaging is not indicated for patients with mild features of COVID-19 unless they are at 
risk for disease progression (Scenario 1) 

 Imaging is indicated for patients with moderate to severe features of COVID-19 
regardless of COVID-19 test results (Scenarios 2 and 3) 

 Imaging is indicated for patients with COVID-19 and evidence of worsening 
respiratory status (Scenarios 1, 2, and 3) 

 In a resource constrained environment where access to CT is limited, CXR may be 
preferred for patients with COVID-19 unless features of respiratory worsening 
warrant the use of CT (Scenarios 2 and 3) 

Additional Recommendations 
 Daily chest radiographs are NOT indicated in stable intubated patients with COVID-19 
 CT is indicated in patients with functional impairment and/or hypoxemia after 

recovery from COVID-19 
 COVID-19 testing is indicated in patients incidentally found to have findings suggestive 

of COVID-19 on a CT scan 
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Figure 1: The first of three clinical scenarios presented to the panel with final 

recommendations. Mild features refer to absence of significant pulmonary dysfunction or 

damage. Pre-test probability is based upon background prevalence of disease and may be 

further modified by individual’s exposure risk. The absence of resource constraints corresponds 

to sufficient availability of personnel, personal protective equipment, COVID-19 testing, 

hospital beds, and/or ventilators with the need to rapidly triage patients. Numbers in blue 

circles indicate key questions referenced in the text and presented in Figure 4. Contextual detail 

and considerations for imaging with CXR (chest radiography) versus CT (computed tomography) 

are presented in the text. (Pos=positive, Neg=negative, Mod=moderate). [Although not covered 

by this scenario and not shown in the figure, in the presence of significant resources 

constraints, there is no role for imaging of patients with mild features of COVID-19.] 
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Figure 2: The second of three clinical scenarios presented to the panel with final 

recommendations. Moderate-to-severe features refer to evidence of significant pulmonary 

dysfunction or damage. Pre-test probability is based upon background prevalence of disease 

and may be further modified by individual’s exposure risk. The absence of resource constraints 

corresponds to sufficient availability of personnel, personal protective equipment, COVID-19 

testing, hospital beds, and/or ventilators with the need to rapidly triage patients. Numbers in 

blue circles indicate key questions referenced in the text and presented in Figure 4. Contextual 

detail and considerations for imaging with CXR (chest radiography) versus CT (computed 

tomography) are presented in the text. (Pos=positive, Neg=negative, Alt Dx=alternate 

diagnosis). 
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Figure 3: The third of three clinical scenarios presented to the panel with final 

recommendations. Moderate-to-severe features refer to evidence of significant pulmonary 

dysfunction or damage. High pre-test probability is based upon high background prevalence of 

disease associated with community transmission. Rapid COVID-19 test is a point-of-care test 

with a less than one-hour turnaround time. Numbers in blue circles indicate key questions 

referenced in the text and presented in Figure 4. Contextual detail and considerations for 

imaging with CXR (chest radiography) versus CT (computed tomography) are presented in the 

text. (Pos=positive, Neg=negative, Alt Dx=alternate diagnosis). 
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Figure 4: Panel members (total n=27) developed 14 key questions (numerals in left column 

correspond to question numbers in text and Figures 1-3) that were used to support creation of 

common scenarios and recommendations related to the use of chest imaging in patients with 

features of COVID-19. The proportion of panel member votes for each question is presented on 

a 5-point scale, as well as a summary column that shows the total percentage who voted for or 

against imaging for each key question, excluding those members who were neutral or who 

abstained (1 panel member abstained for questions 1 and 2). 

 




