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Key Results 

 In 1,964 asymptomatic or minimally symptomatic patients with COVID-19, more than 

98% had normal chest radiographs.  

 Among 39 chest radiographs with findings of pulmonary infection, only 4 were of 

patients who subsequently required inpatient treatment for oxygen support and IV 

medication.  

 All 14 asymptomatic patients with findings of pulmonary infection admitted to hospital 

remained well without supplemental oxygen.  

 

Abbreviations 

coronavirus disease 2019 (COVID-19) 

community care facility (CCF) 

Singapore General Hospital (SGH) 

community recovery facility (CRF) 

high-dependency (HD) 

intensive care unit (ICU) 

intravenous (IV) 

ground-glass opacity (GGO) 

 

See also the editorial by Schaefer-Prokop and Prokop.  
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Abstract  

Background 

Singapore saw an escalation of coronavirus disease 2019 (COVID-19) cases from under 4,000 in 

April 2020 to over 40,000 in June 2020 largely attributed to spread within shared facilities 

housing foreign workers. Appropriate triage and escalation of clinical care are critical for this 

patient group managed in community care facilities (CCFs).  

 

Purpose 

To evaluate the imaging guideline recommendations for COVID-19 from the Fleischner Society 

and analyze the clinical utility of chest radiograph screening for asymptomatic or minimally 

symptomatic patients with COVID-19.  

 

Materials and Methods 

In this retrospective study, patients with COVID-19 confirmed by reverse transcriptase 

polymerase chain reaction (RT-PCR) who were admitted to Singapore Expo, a designated CCF, 

for continuation of their management during May 3-31, 2020 were identified. Upon admission, 

patients aged 36 and older without any baseline chest imaging received a chest radiograph. All 

chest radiographs and clinical outcomes of patients including those who were subsequently 

transferred to acute hospitals for escalation of care were reviewed. Key proportions of patients 

with findings of pulmonary infection and those requiring further inpatient treatment were 

calculated, and 95% binomial proportion confidence intervals obtained using the Clopper-

Pearson method. 
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Results 

The study included 5,621 patients: all men 100% (5,621/5,621), mean age 37 ± 8 years (range 

17-60). A total of 1,964 chest radiographs were performed of which normal accounted for 

98.0% (1,925/1,964) and findings of pulmonary infection represented 2.0% (39/1,964). Only 

0.2% (4/1,964) with chest radiograph findings of pulmonary infection (all of whom were 

symptomatic) required supplemental oxygenation and inpatient treatment. None of the 

asymptomatic patients with findings of pulmonary infection required supplemental 

oxygenation, and they received only symptomatic treatment.  

 

Conclusion 

In accordance with Fleischner Society recommendations, chest radiograph screening for 

patients with COVID-19 aged 17-60 with mild or no symptoms is not indicated unless there is 

risk of clinical deterioration.  
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Introduction 

The outbreak of the coronavirus disease 2019 (COVID-19) that started in December 2019 in 

Wuhan China was characterized as a worldwide pandemic by the World Health Organization 

(WHO) in March of 2020 (1,2). Cases have since increased exponentially around the world with 

many countries facing an unprecedented healthcare crisis with broad socioeconomic 

ramifications (3). Worldwide, there were 34 million cases, 1 million deaths, and 188 countries 

affected as of October 2020 (4). 

 

Singapore received global recognition with its comprehensive policy to contain the epidemic 

early on (5,6). But a second wave of rapid spread among its foreign workers housed in shared 

facilities resulted in a surge of cases from 4,000 in April to over 40,000 in June 2020 (7). This 

was due in part to aggressive testing to assess the extent of infections in foreign worker 

dormitories (8). The majority of these patients were young and asymptomatic or minimally 

symptomatic. To contain the spread within dormitories without overwhelming hospital 

systems, several convention centers, hotels, and temporary facilities were converted into 

community care facilities (CCF) designed to provide clinical care for these patients (9–11). The 

largest was the CCF at Singapore Expo, a convention center with 10 halls, fitted with a capacity 

to accommodate 7,873 residents (12). Our institution, SingHealth, was tasked to operationalize 

four halls, with a capacity of 3,200 residents, beginning on May 3, 2020.  

 

CT is more sensitive than chest radiography in diagnosing and prognosticating COVID-19 

pneumonia early in the disease course (13,14), but its application as a screening modality is 



In 
Pre

ss
hindered by readiness to cope with the volume and the necessary safety precautions required 

(15). While chest radiography has the logistical advantage compared to CT, its clinical utility is 

dependent on the temporal relationship to symptom onset and largely studied in the context of 

patients presenting to emergency departments and hospitalized patients (16,17).  

 

The Fleischner Society has put forth a consensus statement on imaging recommendations for 

three COVID-19 scenarios stratified by clinical risk of disease progression (18). For patients with 

mild features of COVID-19 without risk of disease progression, imaging is not advised. Similarly, 

the American College of Radiology has also recommended that the use of chest radiography in 

ambulatory settings be considered when medically necessary (19). The purpose of this study 

was to evaluate the Fleischner Society recommendations with clinical data collected from a 

large sample of patients with asymptomatic or minimally symptomatic COVID-19.  

 

Methods and Materials  

This was an Institutional Review Board approved retrospective study where informed patient 

consent was waived as the process of obtaining consent was deemed impracticable due to the 

large patient volume and complex Singapore Expo CCF workflow.  

 

Patients 

All patients admitted to Singapore Expo under the care of SingHealth during May 3 – 31st 2020 

were included in the study. The majority of patients were transferred from dormitories and 

hotels where the initial clinical assessment and COVID-19 RT-PCR testing (using test kits 
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approved by the Health Sciences Authority, Singapore) (19) were carried out. Across Singapore 

there are more than 300,000 foreign workers housed in 43 mega-dormitories with capacities 

ranging from 1,500 to 25,000 and many smaller sized factory converted dormitories (22,23). 

Patients with COVID-19, mild respiratory disease as defined previously (18), and who fulfill CCF 

admission criteria were transferred to Singapore Expo (12). CCF admission criteria included 

COVID-19 confirmation by RT-PCR, no fever or supplemental oxygen required for three days or 

more, activities of daily living independent, and with no medical indications or comorbidities 

requiring inpatient care. Exclusion criteria were patients who were 36 years or less in age and 

for whom the clinical team deemed chest radiography not indicated, and those above 36 years 

of age who already had baseline chest radiography prior to transfer to CCF. 

 

Singapore Expo Operational Workflow  

The admission workflow operated sequentially through several stations involving security 

check, registration, medical assessment, chest radiograph screening, and on-boarding (Fig 1). 

Patients were required to submit vital parameters daily including heart rate, blood pressure, 

and oxygen saturation at self-monitoring stations throughout the CCF (24). There were sickbay 

centers within each hall that operated like primary care clinics in the daytime. They were 

staffed by doctors and nurses to manage both acute and chronic illnesses. There were also 

virtual telecommunication medical stations that were monitored by doctors twenty-four hours 

a day. Furthermore, a review process was in place for patients that needed to be transferred to 

acute hospitals for further escalation of care. The remaining patients were subsequently 

discharged to community or step-down community recovery facilities (CRF), which included 
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government contracted hotels, cruise ships, and temporary facilities after remaining stable for 

14-21 days from symptom onset.  

 

Chest Radiograph Workflow and Image Analysis  

All patients aged 36 and older who had no baseline chest imaging received a chest radiograph 

upon admission (Fig 2). Additionally, patients with abnormal respiratory exam findings or other 

medical indications also received a chest radiograph regardless of age. All chest radiographs 

were acquired as digital radiographs as per local protocols by SATA CommHealth, a private 

company that specializes in community health screening. Chest radiographs were acquired in 

the posteroanterior projection from two portable X-ray systems (Fujifilm Velocity, Fujifilm, 

Tokyo, Japan) and images were read by one radiologist (Tan ML with ten years of experience 

post board certification). Radiographic features of consolidation or ground-glass opacities 

(GGOs) were flagged as abnormal, categorized as findings of pulmonary infection, and the 

results conveyed to the clinical team.  The final decision for transfer to hospital was left to the 

managing clinical team.  Guidance was given by facility leadership, however, to err on the side 

of caution for patients who had chest radiographic features of pulmonary infection and who 

were within seven days of symptom onset as they were deemed at higher risk of deterioration, 

regardless of symptom status. Non-pneumonic abnormalities which included pulmonary 

scarring, granuloma, pulmonary nodule, scoliosis, old fractures were categorized as normal for 

the purposes of analysis.  
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Clinical Data Collection 

Demographic variables collected included age and ethnicity. Clinical variables were obtained 

from an electronic health record platform, GPConnect (Integrated Health Information Systems, 

Singapore, Singapore). Data obtained included symptom onset date, symptoms, underlying 

chronic illnesses when available, and vitals. Clinical outcomes of patients transferred to hospital 

for respiratory indications, which include both clinical and radiographic indication of respiratory 

infection, were tracked up to one month beyond the study period (June 30, 2020). These 

included mortality, requiring inpatient care as defined by patients on supplemental oxygen, 

intravenous (IV) medications, invasive procedures such as bronchoscopy, chest drains, high-

dependency (HD), or intensive care unit (ICU) support. Outcomes of patients who remained 

stable in Singapore Expo until discharge to CRFs were also collected. Additionally, the mortality 

and number of patients transferred for non-respiratory reasons were evaluated. 

 

Statistical Analysis 

Proportion of normal radiographs and chest radiographs with findings of pulmonary infection 

were calculated and trended by days from symptom onset. The proportion of patients requiring 

inpatient care, chronic illness and incidental issue treatment were determined. Additionally, 

proportion of patients who did not receive chest radiographs and were transferred to hospitals 

for respiratory symptoms were calculated.  
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Two-sided 95% Clopper-Pearson (exact) confidence interval (CI) uncertainty measures on 

estimated binomial proportions were obtained using SAS v9.4 statistical software (SAS Institute 

Inc., Cary, NC, USA).  

 

Results 

Patient Characteristic and Screening Chest Radiograph Findings 

A total of 5,621 patients with COVID-19 were admitted to CCF Singapore Expo during May 3-31, 

2020. All were men with an average age of 37 years and nearly half were under the age of 36 

(age range 17-60). The three most common ethnicities were Bangladeshi, Indian, and Chinese, 

in that order (Table 1). The average day of illness was 7 ± 5.3 days while the median day of 

illness was 5 with an interquartile range of 4-9. We excluded 2,561 patients who were under 

the age of 36 and did not receive a chest radiograph at Singapore Expo and 1,363 patients who 

were aged 36 and older and had baseline chest imaging prior to Singapore Expo admission. This 

resulted in a study sample of 1,964 patients with chest radiographs.  

 

Chest Radiograph Findings by Day of Illness Trend 

A total of 5,050 (90%, 5,050/5,621) patients admitted to CCF Singapore Expo were within the 

first two weeks of illness and 68% (3,820/5,621) were within the first week of illness (Fig 3a). 

Normal chest radiographs were most common throughout the disease course. Findings of 

pulmonary infection followed a similar frequency trend in relation to symptom onset compared 

to normal chest radiographs. However, patients who subsequently required inpatient care 

occurred more commonly in the first week than later in the disease course (Fig 3b).  
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Outcomes of Asymptomatic Patients with Findings of Pulmonary Infection on Chest 

Radiographs 

There were 39/1,964 (2.0%, 95% CI: 1.4%-2.7%) patients with chest radiographic findings of 

pulmonary infection, of which 17/39 (43.6%) were more than seven days from symptom onset, 

had no underlying chronic medical condition, clinically assessed to be low risk for deterioration 

and were not transferred to hospitals. They all remained well in Singapore Expo or were 

discharged by the end of the study period (Table 2). There were 14/39 (35.9%) asymptomatic 

patients with chest radiograph findings of pulmonary infection who were transferred to 

hospitals for closer monitoring as these patients were deemed at higher risk of deterioration 

based on symptom onset date or chronic medical conditions. 11 of the patients were still within 

seven days of symptom onset and the other 3 patients had chronic medical conditions 

(previous pulmonary tuberculosis, hypertension, and diabetes mellitus) (Fig 2). None of these 

patients required supplemental oxygenation, IV medication, HD, or ICU support. Twelve of 

these fourteen patients received symptomatic treatment with one patient’s chest radiograph 

depicted in (Fig 4, A). One patient received prophylactic oral antibiotics and his chest 

radiograph showed consolidation in the right mid-lower zone (Fig 4, B). Another patient 

received treatment for latent tuberculosis after confirmation on subsequent elective 

bronchoscopic alveolar lavage (Fig 4, C). Two received treatment for known underlying chronic 

diseases. 
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Outcomes of Symptomatic Patients with Findings of Pulmonary infection on Chest 

Radiographs 

The remaining 8/39 patients with chest radiograph findings of pulmonary infection were 

transferred to hospitals for respiratory symptoms or deranged vital parameters such as 

tachycardia and fever (Table 2).  From this subset, 4/1,964 (0.2%, 95% CI: 0.1%-0.5%) required 

inpatient care. One patient received IV antibiotics for superimposed pneumonia. Three patients 

required supplemental oxygenation (Fig 5, A-C) of which one needed HD (Fig 5, A) and another 

needed ICU (Fig 5, B) support. Figure 5, A depicts the chest radiograph of a 41-year-old man on 

day 3 of illness who presented with shortness of breath and general malaise. His chest 

radiograph showed a large left sided pleural effusion for which he was subsequently treated for 

concomitant pleural tuberculosis. The second patient needing supplemental oxygen was a 40-

year-old man on day 4 of illness who presented with shortness of breath and low oxygen 

saturation and was febrile. His chest radiograph showed consolidation across the left mid and 

upper zone (Fig 5, B). He subsequently received supplemental oxygen by high flow nasal 

cannula, ICU monitoring, and Remdesivir trial therapy. The third patient was a 42-year-old man 

on day 4 of illness who had no respiratory symptom but flagged for persistent tachycardia and 

noted to have left lung crepitations during evaluation. His chest radiograph showed patchy 

GGOs in the peripheral aspects of both the mid zone and left lower zone (Fig 5, C) for which he 

was transferred to the hospital and received oxygen support and prophylactic IV antibiotics. All 

39 patients with infective chest radiograph findings recovered well with no mortality recorded 

within the study period.  
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Outcomes of Patients with Normal Chest Radiographs   

Out of 1,964 chest radiographs performed, 98.0% (1,925/1,964, 95% CI: 97.3%-98.6%) were 

normal. Within this group, 98.6% (1,899/1,925) remained stable in Singapore Expo until 

discharge (Table 3), while 1.4% (26/1,925) were transferred to hospitals for further 

management. Two patients (0.1%, 2/1,925) were transferred to hospitals for respiratory 

symptoms, received symptomatic management and recovered well without supplemental 

oxygen or IV medication. The remaining 24/1,925 patients (1.2%) were transferred to hospitals 

for evaluation of non-respiratory symptoms. The complaints were broad and included cardiac 

(chest pain, palpitations), gastrointestinal (abdominal pain, vomiting, diarrhea), neurological 

(numbness, weakness, syncope), musculoskeletal, and other symptoms. No mortality was 

recorded for this group of patients within the study period while the patients were managed in 

the hospital or in Singapore Expo.  

 

Outcomes of Patients Excluded from Chest Radiography at Singapore Expo 

A total of 3,657/5,621 patients (65%) were excluded from chest radiography screening. Within 

this group, 98.6% (3,605/3,657) remained stable in Singapore Expo until discharge (Table 4). 

6/3,657 patients (0.2%, 95% CI: 0.1%-0.4%) were transferred to hospitals for respiratory 

symptoms and only one patient showed findings of pulmonary infection on chest radiography 

from the hospital. No patient (0/3,657) received supplemental oxygen support or IV medication 

treatment (0%, 95% CI: 0%-0.1%), and all recovered well. A further 46/3,657 (1.3%) patients 

were transferred to hospitals for evaluation of non-respiratory symptoms. No mortality was 
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recorded for this group of patients within the study period while the patients were managed in 

the hospital or in Singapore Expo. 

 

Discussion 

The COVID-19 pandemic has overwhelmed hospitals globally and placed an unprecedented 

burden at the ambulatory setting with large numbers of relatively healthy patients with COVID-

19. This highlights the need to evaluate the role of chest radiograph screening for this patient 

population when resource capacity is critically limited. We report our findings from a large 

sample of young asymptomatic or minimally symptomatic patients with COVID-19 admitted to 

Singapore Expo. A total of 1,964 chest radiographs were performed, of which 98.0% 

(1,925/1,964) were normal and only 2.0% (39/1,964) showed findings of pulmonary infection. 

Of these 39 patients with pneumonic changes on chest radiograph, 8 were transferred for 

respiratory symptoms representing just 0.4% (8/1964) with 4 requiring supplemental oxygen 

and inpatient care. None of the 14 asymptomatic patients with findings of pulmonary infection 

transferred to hospitals required supplemental oxygen or inpatient care related to COVID-19 

pneumonia. Furthermore, there were 17 asymptomatic patients with findings of pulmonary 

infection who remained stable until discharge. While older age and comorbidities are 

associated with poorer COVID-19 outcomes (25), none of the 281 asymptomatic patients aged 

50 and older (5.0%, 281/5,621) required transfer to hospitals. Finally, nearly two-thirds of all 

admitted patients, 3,657/5,621 (65%) were excluded from chest radiograph screening because 

of young age or prior baseline chest radiograph. The mortality rate was zero throughout their 

admission and no patient transferred to the hospital for respiratory symptoms required oxygen 
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support or inpatient care. Our findings support the Fleischner Society recommendations that 

chest imaging in patients with mild features of COVID-19 is not indicated unless there is risk of 

clinical deterioration. 

 

Studies on the role of chest radiographs during the severe acute respiratory syndrome outbreak 

in 2003 have suggested its value in predicting poor clinical outcomes in hospitalized patients 

(26,27). Similarly for COVID-19, chest radiograph severity can be predictive of hospital 

admission and intubation for patients presenting to emergency departments (17). But its 

clinical value in patients with mild disease and in ambulatory settings is less well known.  

 

The proportion of normal chest radiographs in our patient sample was higher than the 25% and 

31% found previously in hospitalized patients with moderate to severe COVID-19 disease 

(16,28). The differences observed reflect the expected association between symptom severity 

and radiographic features (17), highlighting the detection limits of chest radiography for 

patients with mild COVID-19 disease.  

 

The risk of clinical deterioration was high for the 8 patients transferred to hospitals with 

findings of pulmonary infection and respiratory symptoms (29), and the availability of chest 

radiography allowed for the swift downstream arrangement of clinical care. The chest 

radiographs from these patients were taken on days 3-4 of disease in alignment with published 

findings of chest radiograph severity peaking earlier in the disease course (16,28).  
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Several limitations exist in our study. First, not all patients fulfilling the age criteria received a 

screening chest radiograph upon admission thereby underestimating the true number of 

patients with normal chest radiographs. Second, information on underlying chronic illnesses 

were not available for most patients who remained well. This limited correlational studies of 

underlying risk factors (25) with radiographic features and clinical outcomes. Third, outcomes of 

patients discharged were not tracked. While infrequent, this may not capture late 

complications that may correlate with early clinical and radiological findings. Fourth, outcomes 

of patients transferred to hospitals for non-respiratory indications were not followed. While 

this may fail to capture additional patients requiring supplemental oxygen and inpatient care, 

the role of chest radiograph screening is limited in this context as the decision for care 

escalation was largely clinical. Furthermore, despite its wide-ranging manifestations (30), 

COVID-19 remains primarily a respiratory illness with characteristic symptoms and radiological 

features. Fifth, our patient sample was all men. While this may limit the broader interpretation 

of our findings, it is unlikely to differ significantly for women with similar risk profiles as studies 

have shown that men tend to have poorer outcomes and more severe radiographic features 

(31,32). Finally, the small number of patients requiring inpatient treatment limits our ability to 

interpret prognostic factors for clinical deterioration.  

 

In conclusion, our findings support Fleischner Society’s recommendation against the use of 

chest imaging in patients with mild COVID-19 disease without clinical risk of deterioration. Our 

results demonstrate that the overwhelming majority of asymptomatic and minimally 

symptomatic patients with COVID-19 had normal chest radiographs. Furthermore, all 
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asymptomatic patients with findings of pulmonary infection recovered well without 

supplemental oxygen or IV medication treatment. While our findings recommended against the 

use of chest radiograph screening in asymptomatic patients with COVID-19, we also offered 

clinical data to suggest the potential role of targeted chest radiograph in ambulatory settings 

for patients with risk of clinical deterioration. Future research is needed in this area for better 

prognostication and distribution of imaging diagnostics in ambulatory settings.  
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Table 1. Patient Characteristics and Chest Radiography Performed at Community Care Facility 
Singapore Expo May 3-31, 2020 
 

Characteristic  Total Age < 36 Age  ≥ 36 
Men 5,621 (100%) 2,561 (45.6%) 3,060 (54.4%) 

Bangladeshi  2,751 (48.9%) 1,390 (54.3%) 1,361 (44.4%) 
Indian 2,100 (37.4%) 961 (37.5%) 1,139 (37.2) 
Chinese  338 (6.0%) 39 (1.5%) 299 (9.8%) 
Others 432 (7.7%) 171 (6.7%) 261 (8.5%) 

Mean Age ± SD (yr) 37 ± 8 30 ± 4 42 ± 5 
Median Day of Illness (Q1-Q3) 5 (4-9) 5 (4-8) 6 (4-9) 
Chest radiograph findings 1,964 267 (13.6%) 1,697 (86.4%) 

Normal findings 1,925 (98.0%) 263 (98.5%) 1,662 (98.0%) 
Findings of pulmonary infection 39 (2.0%) 4 (1.5%) 35 (2.0%) 

SD: standard deviation 
Q1: first interquartile range 
Q3: third interquartile range 
Normal findings include no abnormality, pulmonary scarring, granuloma, pulmonary nodule, diaphragmatic hump, scoliosis, bifid ribs, old 
fractures 
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Table 2. Clinical Outcomes of Patients Admitted to Community Care Facility Singapore Expo 
during May 3-31, 2020 with Findings of Pulmonary Infection on Chest Radiographs 
 

 Total 
 

Remained in 
Singapore Expo 
until dischargeß 

 
 

Transferred to 
Hospital 

Asymptomatic 

Transferred to 
Hospital for 
Respiratory 
Symptoms 

Findings of pulmonary 
infection on chest radiograph 

39 17 (43.6%) 14 (35.9%) 8 (20.5%) 

Mortality  0 0 0 0 
Symptomatic treatment 35 17 12 4 
Inpatient care requiredΩ 4 0 0 4 
High dependency or 
Intensive care unit 
management∆ 

2 0 0 2 

Non-COVID-19 management 9 0 4 7 
ßDownstream discharge destinations after remaining stable for 14-21 days include community or community recovery facilities (CRF), which 
include government contracted hotels, cruises, and other temporary facilities 
µOther indications include cardiac (chest pain, palpitations), gastrointestinal (abdominal pain, vomiting, diarrhea), neurological (numbness, 
weakness, syncope), musculoskeletal, and others  
∆ICU (intensive care unit), HD (high dependency) 
ΩManagement designated as requiring hospitalization includes supplemental oxygen, IV medications, invasive procedures such as 
bronchoscopy and chest drains, and frequent blood drawings   
Non-COVID 19 treatment include chronic disease optimization and workup of incidental medical conditions identified such as anemia, high 
blood sugar, and high blood pressure 
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Table 3. Clinical Outcomes of Patients Admitted to Community Care Facility Singapore Expo 
during May 3-31, 2020 with Normal Chest Radiographs 
 

 Total Remained in Singapore 
Expo until dischargeß 

 
 

Transferred to Hospital 
for Respiratory 

Symptoms 

Transferred to Hospital 
for non-respiratory 

Symptoms 

Normal chest radiographs 1,925 1,899 (98.6%) 2 (0.1%) 24 (1.2%) 
Mortality 0 0 0 0 
Symptomatic treatment 1,901 1,899 2 No data 
Inpatient care requiredΩ 0 0 0 No data 
ßDownstream discharge destinations after remaining stable for 14-21 days include community or community recovery facilities (CRF), which 
include government contracted hotels, cruises, and other temporary facilities 
ΩManagement designated as requiring hospitalization includes supplemental oxygen, IV medications, invasive procedures such as 
bronchoscopy and chest drains, and frequent blood drawings  
: data for patients transferred to hospital for non-respiratory symptoms was not available for this study 
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Table 4. Clinical Outcomes of Patients Admitted to Community Care Facility Singapore Expo 
during May 3-31, 2020 with No Chest Radiograph Screening  
 

 Total Remained in Singapore 
Expo until dischargeß 

 
 

Transferred to Hospital 
for Respiratory 

Symptoms 

Transferred to Hospital 
for non-respiratory 

Symptomsµ 

No chest radiograph  at 
Expo 

3,657 3,605 (98.6%) 6 (0.2%) 46 (1.3%) 

Mortality 0 0 0 0 
Normal chest radiograph 
at hospital 

5 NA 5 No data 

Symptomatic treatment 3,611 3,605 6 No data 
Inpatient care requiredΩ 0 0 0 No data 
ßDownstream discharge destinations after remaining stable for 14-21 days include community or community recovery facilities (CRF), which 
include government contracted hotels, cruises, and other temporary facilities 
µOther indications include cardiac (chest pain, palpitations), gastrointestinal (abdominal pain, vomiting, diarrhea), neurological (numbness, 
weakness, syncope), musculoskeletal, and others  
ΩManagement designated as requiring hospitalization includes supplemental oxygen, IV medications, invasive procedures such as 
bronchoscopy and chest drains, and frequent blood drawings   
NA: not applicable   
: data for patients transferred to hospital for non-respiratory symptoms was not available for this study 
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Figures 
 

 
 
Figure 1. Workflow diagram illustrating the sequential stations of the admission process for 
patients with COVID-19 admitted into a community care facility, Singapore Expo, during May 3-
31 for continuation of their management. 
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Figure 2. Diagram illustrating the screening chest radiograph workflow for patients with COVID-
19 admitted to a community care facility, Singapore Expo, during May 3-31. Patients aged 36 
and older who had no baseline chest imaging received a screening chest radiograph. 
Additionally, patients who reported ill with respiratory symptoms during admission or 
subsequently to sick bay also received a chest radiograph regardless of age. Those with 
pulmonic changes on chest radiographs are either transferred to hospital if they are within 7 
days of illness or deemed at risk of clinical deterioration. 
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(a) 

 
(b) 
 
Figure 3. Screening chest radiograph findings of all patients with COVID-19 admitted to 
community care facility, Singapore Expo, by day of illness during May 3-31, 2020. Majority of 
patients (a) admitted to Singapore Expo were in the early phases of disease. Of the patients 
with screening chest radiograph, normal chest radiograph findings were most common 
throughout the disease course. Chest radiograph showing findings of pulmonary infection (b) 
showed a similar frequency trend in relation to symptom onset date. However, all 
hospitalizations requiring supplemental oxygenation or IV medication occurred in the first 4 
days after symptom onset. 
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Figure 4. Series of chest radiograph in patients with COVID-19 pneumonia who were clinically 
asymptomatic and transferred out of the community care facility, Singapore Expo, to acute 
hospitals in view of findings of pulmonary infection on chest radiographs. Admission chest 
radiographs, A, in 36-year-old man on day 6 of illness showing bilateral lower zone patchy GGOs 
suspicious for infective foci (arrowheads), B, in 28-year-old man on day 2 of illness showing 
extensive consolidation (arrowheads) in the right mid and lower zone, and, C, in 55-year-old 
man on day 24 of illness with consolidation in the right upper zone (arrowhead). 
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Figure 5. Series of chest radiograph in patients with COVID-19 pneumonia who were 
transferred out of community care facility, Singapore Expo, to acute hospitals in view of 
respiratory symptoms or deranged vitals and subsequently required supplemental oxygen. 
Admission chest radiographs, A, in a 41-year-old man on day 3 of illness with a large left pleural 
effusion and adjacent consolidation (arrowhead) treated for concomitant pleural tuberculosis, 
B, in a 40-year-old man on day 4 of illness with consolidation across the left mid and upper 
zones (arrowheads), and, C, in a 42-year-old man on day 4 of illness with patchy GGOs in the 
peripheral aspects of both the mid zone and the left lower zone (arrowheads). 
 
 




