
REVIEWS AND COMMENTARY • STATEMENTS AND GUIDELINES

A cluster of pneumonia cases in Wuhan, China was first 
reported to the World Health Organization (WHO) 

Country Office in China on December 31, 2019 (1). 
Soon thereafter, a novel coronavirus was identified as the 
causative agent (2–4). This virus was named severe acute 
respiratory syndrome coronavirus 2 and the associated dis-
ease was named coronavirus disease 2019 (COVID-19) 
(5). Since December 2019, COVID-19 has rapidly spread 
from Wuhan to other parts of China and throughout the 
world. On January 30, 2020, WHO declared the outbreak 
a public health emergency of international concern and on 
March 11, 2020, WHO characterized the outbreak as a 
pandemic (6,7).

The diagnosis of COVID-19 is currently confirmed 
with identification of viral RNA in reverse transcriptase 
polymerase chain reaction. Chest imaging has been con-
sidered as part of the diagnostic work-up of symptomatic 
patients suspected of having COVID-19 in settings where 

laboratory testing (reverse transcriptase polymerase chain 
reaction) is not available or results are delayed or are ini-
tially negative in the presence of symptoms attributable to 
COVID-19.

COVID-19 manifests with nonrespiratory symptoms 
as well as respiratory symptoms that are nonspecific and 
of variable severity, ranging from mild to life-threatening, 
which may demand advanced respiratory assistance and 
artificial ventilation. Imaging has been also considered to 
complement clinical evaluation and laboratory parameters 
in the management of patients already diagnosed with 
COVID-19 (1).

A recent international survey conducted by the Inter-
national Society of Radiology and the European Society 
of Radiology found important variations in imaging prac-
tices related to COVID-19 (8). Several countries requested 
advice from WHO on the role of chest imaging in the 
diagnostic work-up of patients with probable or who are 
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The World Health Organization (WHO) undertook the development of a rapid guide on the use of chest imaging in the diagnosis 
and management of coronavirus disease 2019 (COVID-19). The rapid guide was developed over 2 months by using standard 
WHO processes, except for the use of “rapid reviews” and online meetings of the panel. The evidence review was supplemented 
by a survey of stakeholders regarding their views on the acceptability, feasibility, impact on equity, and resource use of the relevant 
chest imaging modalities (chest radiography, chest CT, and lung US). The guideline development group had broad expertise and 
country representation. The rapid guide includes three diagnosis recommendations and four management recommendations. The 
recommendations cover patients with confirmed or who are suspected of having COVID-19 with different levels of disease severity, 
throughout the care pathway from outpatient facility or hospital entry to home discharge. All recommendations are conditional 
and are based on low certainty evidence (n = 2), very low certainty evidence (n = 2), or expert opinion (n = 3). The remarks ac-
companying the recommendations suggest which patients are likely to benefit from chest imaging and what factors should be 
considered when choosing the specific imaging modality. The guidance offers considerations about implementation, monitoring, 
and evaluation, and also identifies research needs.
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were managed following WHO regulations on a case-by-case 
basis and were communicated to the experts at the start of the 
first GDG meeting. A summary is included in Appendix E2 
(online). All authors have completed the ICMJE uniform dis-
closure form at http://www.icmje.org/coi_disclosure.pdf and de-
clare no conflicts.

Identification of the Key Questions
The core group reviewed formal consensus statements from 
professional bodies and/or national health authorities on the 
use of chest imaging in COVID-19, with the assistance of the 
GDG and the International Society of Radiology. Informed 
by these statements (8,13), the core group formulated the key 
questions by using the Population, Intervention, Comparison, 
and Outcome (PICO) format, with the help of the steering 
group, the GDG, and the systematic review team (see Appen-
dix E3 [online]). The intended populations are those in whom 
a COVID-19 diagnosis needs to be established and those in 
whom the diagnosis is already established. The questions ad-
dressed three chest imaging modalities (chest radiography, 
chest CT, and lung US); three questions addressed diagno-
sis whereas four questions addressed management. These key 
questions formed the basis of the systematic reviews and of the 
development of recommendations.

Identification of the Critical Outcomes
The core group drafted a list of outcomes relevant for each 
PICO question that was circulated to the GDG for importance 
rating (14). The list included three types of outcomes: diagnos-
tic accuracy, clinical outcomes, and health systems outcomes 
(see Appendix E3 [online]). The outcomes selected for each 
question and the scores assessing their importance are included 
in the evidence-to-decision tables presented in Appendix E4 
(online).

Evidence Identification and Retrieval, Quality Assessment, 
and Synthesis of Evidence
A systematic review team performed a rapid review (initial 
search on April 15, 2020, with subsequent literature surveil-
lance through April 29, 2020, and update on May 28, 2020). 
Refer to the full guideline publication for more information 
on the systematic review (15). The systematic review team 
produced a GRADE evidence profile for each PICO question 
(16). According to the GRADE methodology, the certainty 
of evidence is categorized into “high,” “moderate,” “low,” and 
“very low,” based on study limitations, inconsistency, impreci-
sion, indirectness, and other factors (17,18).

The core group conducted an online cross-sectional survey of 
stakeholders asking them to rate the importance of the outcomes 
and also their views on the acceptability, feasibility, impact on 
equity, and resource use of the relevant chest imaging modalities 
(chest radiography, CT, and lung US) in the different clinical 
scenarios.

Formulation of the Recommendations
The GDG formulated the recommendations by using the GRADE 
framework, with explicit consideration of specific factors that 

Abbreviations
COVID-19 = coronavirus disease 2019, GDG = guideline development 
group, GRADE = Grading of Recommendations Assessment, Develop-
ment, and Evaluation, PICO = Population, Intervention, Comparison, 
and Outcome, WHO = World Health Organization

Summary
The guide includes seven recommendations covering patients with 
confirmed or who are suspected of having coronavirus disease 2019 
with different levels of disease severity, throughout the care pathway 
from outpatient facility or hospital entry to home discharge.

Key Results
	n The rapid guide includes three diagnosis recommendations and 

four management recommendations covering patients with con-
firmed or who are suspected of having coronavirus disease 2019 
with different levels of disease severity, throughout the care path-
way from outpatient facility or hospital entry to home discharge.

	n The rapid guide offers considerations about implementation, mon-
itoring, and evaluation, and also identifies research needs.

	n The guide will be relevant for clinicians, hospital managers and 
planners, policymakers, hospital architects, biomedical engineers, 
medical physicists, logistics staff, infection prevention and control 
officers, and staff involved in water and sanitation tasks.

suspected of having COVID-19 and in the clinical manage-
ment of patients with confirmed COVID-19. As a consequence, 
WHO undertook the development of a rapid guide on the use of 
chest imaging in the diagnosis and management of COVID-19 
(9).

Materials and Methods
The development of this rapid advice guide followed the pro-
cess outlined in the WHO handbook for guideline develop-
ment (10), which used the Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) method-
ology (11). Given the nature of the emergency, the process was 
implemented within a time frame of 2 months. The reporting 
of this guide followed the Reporting Items for Practice Guide-
lines in Healthcare checklist (12). The main target audience of 
the guidance are health professionals involved in the diagnosis 
and management of COVID-19.

Group Composition
In conformity with the WHO process, the following bodies 
were established: a core group (coordination role), a steering 
group (advisory role), a guideline development group (GDG; 
the expert panel), and an external review group (peer review 
role). Membership of the GDG and the external review group 
included experts from 10 high-income countries and 14 low- 
and middle-income countries. In addition, a systematic review 
team was contracted to conduct a rapid systematic review for 
each of the guidance’s questions. Appendix E1 (online) pro-
vides the details on group composition and roles and list of 
contributors.

Management of Declaration of Interests
All experts declared their interests prior to participation in the 
guideline development processes and meetings. All declarations 



Akl et al

Radiology: Volume 298: Number 2—February 2021  n  radiology.rsna.org	 E65

E4 (online) provides the counts for true-positive, true-negative, 
false-positive, and false-negative results for four hypothetical 
prevalence values of COVID-19 infection that were assumed 
to be 20%, 40%, 60%, and 80% among symptomatic patients 
suspected of having COVID-19. The update of the review con-
ducted before the publication of the guide identified five new 
studies that evaluated the diagnostic accuracy of chest radiogra-
phy, chest CT, and lung US in symptomatic patients suspected 
of having COVID-19. The synthesized evidence as well as its 
associated certainty were judged to remain unchanged.

PICO 3: The systematic review identified no eligible study 
that evaluated any chest imaging modality in patients with con-
firmed or who are suspected of having COVID-19 not yet hos-
pitalized to support decisions on hospital admission versus home 
discharge on health outcomes.

PICO 4: The systematic review identified no eligible study 
that evaluated any chest imaging modality in patients with con-
firmed or who are suspected of having COVID-19 not yet hos-
pitalized to support decisions on regular admission versus inten-
sive care unit admission on health outcomes. The update of the 
review conducted before the publication of the guide identified 
one new study that evaluated the use of chest imaging in patients 
with confirmed or who are suspected of having COVID-19 not 
yet hospitalized. The certainty of the evidence was judged as very 
low.

PICO 5: The systematic review team identified three studies 
that evaluated chest imaging in patients currently hospitalized 
with moderate or severe symptoms and with confirmed or who 
are suspected of having COVID-19, for predicting mortality or 
admission at the intensive care unit. The certainty of evidence 
was judged to be very low.

PICO 6: The systematic review team identified no study that 
evaluated any chest imaging modality to diagnose pulmonary 
embolism in patients with COVID-19.

PICO 7: The systematic review team identified no study that 
evaluated any chest imaging modality to support the decision on 
discharge home.

Refer to the full guideline publication for the citations of 
studies referred in the summary of evidence (15).

The GDG developed one recommendation for each PICO 
question with two exceptions: it developed two recommenda-
tions for PICO 2 and developed no recommendation for PICO 
6 (due to lack of evidence and the rapidly evolving knowledge 
related to that question). The recommendations for which no 
evidence meeting inclusion criteria was identified were labeled 
as based on expert opinion. Table 1 presents a summary of the 
recommendations. All developed recommendations are condi-
tional, which means that the desirable effects were judged to 
likely outweigh the undesirable effects under certain conditions. 
One set of these conditions relates to the characteristics of pa-
tients who are likely to benefit from the recommended interven-
tions (listed in Table 1 for each recommendation).

Another set of conditions relates to the factors to consider 
when choosing a specific imaging modality (included in Table 2  
for all recommendations). Appendix E5 (online) provides 
implementation considerations, monitoring and evalua-
tion considerations, and research priorities for the different 

may affect the direction and strength of each recommendation 
(benefits and harms, the certainty of the evidence, values and 
preferences, resource use, equity, acceptability, and feasibility) 
(11,19). The direction (whether “in favor of” or “against” an 
intervention) and strength (whether “conditional” or “strong”) 
of the recommendations reflects the GDG’s degree of confi-
dence as to whether the desirable effects of the intervention 
being considered outweigh the undesirable effects.

The methodologist (E.A.A.) developed an evidence-to-deci-
sion table for each PICO question (by using GRADEpro soft-
ware) (17) and used them to guide online discussions (18). The 
GDG voted on each of the evidence-to-decision factors, then on 
the direction and strength of the recommendation by using an 
online voting tool (https://menti.com). The voting results served 
as the starting point for building consensus. None of the GDG 
members expressed opposition to the final strength or direc-
tion of any of the recommendations. The recommendation was 
termed as “based on expert opinion” when the systematic review 
identified no relevant evidence.

Peer Review and Quality Assurance
The members of the external review group provided peer re-
view on the draft report of the guidance. The core group con-
sidered and addressed all comments with detailed documen-
tation of the responses. The WHO COVID-19 Publications 
Review Committee provided oversight and approved the final 
version of the report.

Results
The literature review identified 28 studies that met the eligibil-
ity criteria. Of the seven PICO questions, four had no identi-
fied evidence (PICO 1, 3, 6, 7), one had low certainty evidence 
(PICO 2), and two had very low certainty evidence (PICO 
4, 5). The summary of the evidence by PICO question is as 
follows:

PICO 1: The systematic review identified no eligible study 
evaluating the diagnostic accuracy of imaging in asymptomatic 
contacts of patients with COVID-19.

PICO 2: The systematic review identified 23 studies that 
evaluated the diagnostic accuracy of three imaging modalities in 
symptomatic patients suspected of having COVID-19, against a 
reference standard, chest radiography (n = 3), chest CT (n = 19), 
and lung US (n = 1). None of these studies compared two imag-
ing modalities against each other. The systematic review team 
judged those studies to be at either high risk of bias (n = 17) 
or moderate risk of bias (n = 6). The studies provided limited 
information regarding clinical presentation (eg, the severity of 
symptoms at presentation) and few reported specific criteria for a 
positive imaging test for COVID-19. Eleven studies did not de-
scribe a reference standard to diagnose COVID-19 that included 
serial reverse transcriptase polymerase chain reaction or clinical 
follow-up. The median sensitivity and specificity reported by 
the included studies were 64% and 82% for chest radiography, 
92% and 56% for chest CT, and 95% and 83% for lung US. 
The systematic review team judged the certainty of this evidence 
to be low for chest radiography, chest CT, and lung US. The 
corresponding evidence-to-decision table available in Appendix 
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Table 1: Summary of the Recommendations

Recommendation Remarks
R1: For asymptomatic contacts of patients with  

COVID-19, WHO suggests not using chest imaging  
for the diagnosis of COVID-19.

Conditional recommendation, based on expert opinion

RT-PCR should be performed for confirming diagnosis.

R2.1: For symptomatic patients suspected of having  
COVID-19, WHO suggests not using chest imaging for  
the diagnostic work-up of COVID-19 when RT-PCR  
testing is available with timely results.

Conditional recommendation based on low certainty evidence

RT-PCR should be performed for confirming diagnosis.

R2.2: For symptomatic patients suspected of having  
COVID-19, WHO suggests using chest imaging for  
the diagnostic work-up of COVID-19 when:

(1) RT-PCR testing is not available;
(2) RT-PCR testing is available, but results are delayed; and
(3) �initial RT-PCR testing is negative, but with high  

clinical suspicion of COVID-19.
Conditional recommendation based on low certainty evidence

Imaging should be used as one element of the diagnostic work-up that otherwise 
includes clinical and laboratory data. Patients likely to benefit are those who:

(1) �have presentations that could represent complications of COVID-19  
(eg, pneumonia; pulmonary arterial thrombosis or thromboembolism);

(2) �need to be admitted irrespective of diagnosis (eg, disease is severe or 
likely to progress), to help with disposition or triaging (eg, to dedicated 
COVID-19 ward vs non-COVID-19 ward);

(3) need to be transferred to another facility; live with people at high risk 
if infected with COVID-19 (eg, immunocompromised, persons aged 
over 60 years);

(4) �live in small homes, overcrowded households, or densely populated  
settings where isolation is very difficult to implement;

(5) �live in communities with people at high risk, such as retirement homes 
or dormitories.

R3: For patients with confirmed or who are suspected of hav-
ing COVID-19, not currently hospitalized and with mild 
symptoms, WHO suggests using chest imaging in addition 
to clinical and laboratory assessment to decide on hospital 
admission versus home discharge.

Conditional recommendation, based on expert opinion

Imaging should be used as one element of the patient evaluation that  
otherwise includes clinical, laboratory and epidemiologic data. Patients 
likely to benefit are those who:

(1) have or are at high risk of disease progression;
(2) �represent an increased risk of dissemination within their community  

due to their occupational, social, or other circumstances;
(3) �have associated comorbidities (such as diabetes, hypertension, heart disease, 

obesity) or other chronic diseases that might decompensate and/or are 
aged over 60 years;

(4) �live with individuals at high risk of morbidity and mortality associated 
with COVID-19 (eg, elderly, immunocompromised), whether at home 
or retirement home;

(5) �live in small homes, overcrowded households, or densely populated  
settings where isolation is very difficult to implement.

R4: For patients with confirmed or who are suspected of having 
COVID-19, not currently hospitalized and with moderate to 
severe symptoms, WHO suggests using chest imaging in addi-
tion to clinical and laboratory assessment to decide on regular  
ward admission versus intensive care unit admission.

Conditional recommendation, based on very low certainty evidence

Imaging should be used as one element of the patient evaluation that 
otherwise includes clinical and laboratory data. Patients likely to 
benefit are those who:

(1) are at higher risk of disease progression (eg, with comorbidities);
(2) are not responding to supportive treatment (oxygen supplementation);
(3) present acute clinical deterioration not elucidated.

R5: For patients with confirmed or who are suspected of having 
COVID-19, currently hospitalized and with moderate to severe 
symptoms, WHO suggests using chest imaging in addition to 
clinical and laboratory assessment to inform the therapeutic 
management.

Conditional recommendation, based on very low certainty evidence

Imaging should be used as one element of patient evaluation that otherwise in-
cludes clinical and laboratory data. Patients likely to benefit are those who:

(1) are at high risk of disease progression;
(2) are not responding to treatment (oxygen supplementation);
(3) �have presentations with clinical suspicion of pulmonary fibrosis,  

pulmonary artery thrombosis, or thromboembolism.
R6: For hospitalized patients with COVID-19 whose  

symptoms are resolved, WHO suggests not using chest  
imaging in addition to clinical and/or laboratory assessment  
to inform the decision regarding discharge.

Conditional recommendation, based on expert opinion

When imaging is used, it should be one element of the patient  
evaluation that otherwise includes clinical and laboratory data.  
Patients likely to benefit from chest imaging are those who:

(1) have had a severe form of COVID-19;
(2) have preexisting chronic lung disease.

Note.—COVID-19 = coronavirus disease 2019, RT-PCR = reverse transcriptase polymerase chain reaction, WHO = World Health Organization.
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and control in medical imaging procedures for management of 
COVID-19 is provided in Appendix E6 (online). The infec-
tion prevention and control guidance addresses both general 
measures for all imaging procedures and specific precautions 
for chest radiography, chest CT, and lung US. The guide also 
promotes quality and safety of radiation use in health facilities, 
thus enhancing protection and safety of patients and health 
care workers (Appendix E6 [online]).

The guide has a number of strengths including its develop-
ment based on standard methodology (20), the consideration 
of contextual factors (11), its reporting according the Reporting 
Items for Practice Guidelines in Healthcare statement, and the 
consideration of stakeholders views (21). Limitations include 
that the evidence on which the recommendations are based is 
either lacking or at best of low certainty, and that scope is rela-
tively narrow (eg, excluded children, did not address the systemic 

recommendations. Table 3 lists only those implementation 
considerations that are common across all recommendations. 
The evidence-to-decision tables for the different recommen-
dations are included in Appendix E4 (online).

Discussion
The purpose of the guide is to support World Health Organi-
zation (WHO) Member States in their response to the coro-
navirus disease 2019 (COVID-19) pandemic by providing 
up-to-date guidance on use of chest imaging in adult patients 
with confirmed or who are suspected of having COVID-19, 
including chest radiography, CT, and lung US. It covers the 
care pathway from outpatient facility or hospital entry to home 
discharge. The guidance is provided for patients with different 
levels of disease severity, from asymptomatic individuals to crit-
ically ill patients. Additional guidance on infection prevention 

Table 2: Factors to Consider When Choosing the Specific Imaging Modality (Applies to All Recommendations)

Factors
Compared to chest CT, chest radiography appears to have a lower sensitivity and might have higher specificity. Chest radiography is less 

resource intensive, is associated with lower radiation doses, is easier to repeat sequentially for monitoring disease progression or disease 
recovery, and can be performed with portable equipment at the point of care (which minimizes the risk of cross-infection related to 
patient transport).

Chest CT has the highest sensitivity but relatively lower specificity and can be useful in patients with some preexisting pulmonary diseases.
Lung US has very low certainty evidence supporting its diagnostic accuracy, but might be helpful with the appropriate expertise as 

a supplemental or alternative modality (eg, in pregnant women, children, patients with mechanical ventilation). Lung US can be 
performed at the point of care but requires closer physical proximity of the operator to the patient for a longer period and needs 
specific infection prevention and control precautions.

Consider the differential diagnoses and potential complications for each specific case (eg, CT angiography for pulmonary arterial 
thrombosis or thromboembolism, US for pleural effusions and heart conditions) when choosing imaging modality.

Choice should be made through shared decision making involving the referring physician, the radiologist, and the patient whenever 
possible. If possible, provide the patient with information regarding the imaging modality and the likelihood of subsequent imaging 
procedures.

Table 3: Implementation Considerations that Are Common across Recommendations

Considerations
Implement the recommendations based on your equipment availability. Consider the resources needed (budget, health workforce, 

personal protective equipment, imaging equipment), the need to adapt the clinical workflow, and the need to deprioritize other 
indications for imaging.

When performing chest radiography, consider using portable equipment, and if feasible, a unit dedicated to patients with COVID-19.
When performing chest radiography and chest CT, minimize radiation dose while maintaining diagnostic image quality (eg, low-dose CT 

protocols) and use digital imaging rather than film-screen equipment.
Consider the potential harm from exposure to ionizing radiation, in particular for pregnant women and children.
Ensure proper use of personal protective equipment by health care workers and proper disinfection of equipment and devices (see Appendix E6 

and Table E1 [online]).
Provide appropriate training of radiologists and technologists on infection prevention and control practices and ensure efficient management of 

typical imaging findings of COVID-19 through accepted local protocols.
Consider the transfer of images for remote reporting (teleradiology) as needed (eg, settings where radiologists are not available for on-site 

reporting).
Set policy/pathway for use of imaging related to COVID-19 illustrated with flow charts or diagrams locally developed and accepted.
Whenever is possible, provide information to patients about safety provisions adopted by the facility for infection prevention and control 

(see Appendix E6 [online]), as well as for radiation protection.
Make provisions to ensure that all patients get the imaging services they need without suffering financial hardship.

Note.—Source.—Reference 32. COVID-19 = coronavirus disease 2019.
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available, and we sent out recommendations for peer review 
(by the external review group) even before all recommendations 
were developed. Finally, the most critical factor was probably 
having a dedicated core group that developed and followed a 
strict timeline and worked on keeping a steady momentum. The 
core group members met almost daily (including weekends) and 
maintained intense e-mail communication.

While the guide was developed within a relatively short time 
frame, we do not believe this has affected the quality of the rec-
ommendations. Indeed, we followed standard WHO process, 
including proper development of PICO questions, determina-
tion and prioritization of outcomes of interest, conflicts of in-
terest declaration and management, reliance on systematically 
collected evidence, use of GRADE methodology, and use of 
evidence-to-decision tables. Although the rapid review could 
have missed relevant studies, it is unlikely that any impact-
ful studies have been missed. We did have all members of the 
GDG verify eligible studies, and we continually monitored the 
literature over the period of the project. The online format of 
the GDG meetings, due to the travel restrictions during the 
pandemic, did not impede proper discussions. On the con-
trary, GDG discussions were lively constructive and allowed all 
members the opportunity to contribute.

Moreover, we conducted a survey of stakeholders to capture 
their views on factors that were important to the development 
of recommendations, namely resource use, impact on equity, 
acceptability, and feasibility. The panel paid attention to the 
resource implications for low resource settings.

As the growing body of literature is confirming the multi-
systemic nature of COVID-19 (including the nervous, vascu-
lar and cardiac systems, kidneys) (28), this raises questions on 
whether, when, and how imaging other than that of the chest 
(eg, cardiac US, brain MRI, vascular imaging, abdominal im-
aging) may contribute to early diagnosis and/or treatment of 
patients with COVID-19.

Specifically, pulmonary embolism in patients with CO-
VID-19 is gaining attention with its relatively high prevalence 
and the ongoing discussion about its embolic versus intravas-
cular thrombotic mechanism (29,30). When addressing this 
question, the GDG members felt that both the published lit-
erature and the collective clinical experience were not adequate 
to justify any recommendation. We are aiming to address it in 
the next update of the guide.

In the future, guidance and policies for procurement of im-
aging equipment are needed. There is also a need for research 
on diagnostic accuracy and desirable and undesirable impact 
of the different modalities on clinical and health systems 
outcomes. Ideally, the clinical studies should consist of well-
designed clinical trials that are registered (31) and reported 
according to standard guidelines (22). Finally, there is a need 
for studies addressing contextual factors, including cost, cost-
effectiveness, impact on equity, acceptability, and feasibility of 
the different imaging modalities.

In summary, the guide provides up-to-date guidance 
on the use of chest imaging in patients with confirmed or 
who are suspected of having coronavirus disease 2019 for 
clinicians and other stakeholders. It also provides research 

aspects of the disease). However, the latter was necessary to allow 
the rapid development of recommendations addressing the most 
pressing questions.

The recommendations address chest imaging in general, but 
not specific imaging modalities. While there is accumulating evi-
dence about typical findings with each imaging modality (22), 
evidence about comparative diagnostic and prognostic value 
of the different modalities is still lacking. The experience indi-
cates that in most cases, chest radiography with portable equip-
ment can provide the information needed at the point of care. 
In addition to limiting patient transfers, it gives the possibility 
of adapting procedures to reduce staff exposure and to increase 
operational efficiencies (eg, portable chest radiography obtained 
through the glass of an isolation room door) (23). Preliminary 
studies on lung US seem promising, in particular for use of por-
table US scanners at the point of care, but further evidence still 
needs to be generated. A CT scan may be the indicated mo-
dality for particular patient groups (eg, those suspected of hav-
ing thrombotic and/or thromboembolic disease, multisystemic 
disease). In health facilities, particularly in low- and middle-
income countries, where CT scans are not available for those 
patients, policymakers should consider provisions to facilitate 
patient transfer to reference hospitals where CT scans can be 
performed. In the long term, the assessment of clinical, social, 
economic, organizational, and ethical issues should inform deci-
sion making about procurement of imaging technology (24,25). 
There is wide variability of the contextual factors across settings 
(eg, availability and cost of each modality and availability of the 
required expertise). Along with other technical considerations, 
the guide refers to the choice of a chest imaging modality in 
the remarks that apply to all recommendations (see Table 2). 
Indeed, the GDG gave due consideration to resource use, im-
pact on equity, acceptability, and feasibility when drafting the 
recommendations.

This guide is primarily intended for health professionals work-
ing in emergency departments, imaging departments, clinical 
departments, intensive care units, and other health care settings 
involved in the diagnosis of COVID-19 and in the treatment of 
patients with COVID-19. The document can also be useful for 
hospital managers and planners, policymakers, hospital architects, 
biomedical engineers, medical physicists, logistics staff, infection 
prevention and control officers, and staff involved in water and 
sanitation tasks. Health authorities and radiation regulators can 
use the guide to develop specific national standards relevant to 
COVID-19 outbreak preparedness, readiness, and response in dif-
ferent contexts. Finally, it can be useful to funders that wish to do-
nate equipment and devices, as well as funding priority research.

We were able to develop the guideline in about 10 weeks, 
which fits the 3-month time frame of “rapid” guidelines (26). 
Two main facilitating factors include the existence of a clear and 
detailed process in place (as described in the WHO handbook 
for guideline development) (10) and the use of a rapid review 
process (27). The latter factor is important considering that con-
ducting the systematic review typically consumes a number of 
months. In addition, we used a staggered approach when de-
veloping the guide: For example, we started training the GDG 
members even before the findings of the rapid review were 
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recommendations that can hopefully provide a better evi-
dence base for future updates of the guide.
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