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Background: COVID-19 is diagnosed via Real Time Reverse Transcription Polymerase Chain Reaction (RT-PCR), with plain chest 
CT and chest x-ray as adjuncts. In the Philippines, chest x-ray is used as initial screening in assessing potential COVID-19 cases, 
with plain chest CT scan not routinely used due to higher cost and decreased availability.
Objective: This study determined the validity of chest x-ray and plain chest CT as initial screening tools for admitted COVID-19 
patients from March 1 to November 30, 2020, at San Lazaro Hospital, comparing these with RT-PCR testing for COVID-19 as initial 
basis for considering a patient as a possible case of COVID-19.
Methods: This was a cross-sectional study of radiographic literature of admitted COVID-19 patients from March 1 to November 
30, 2020, at San Lazaro Hospital, all with confirmatory RT-PCR, chest X-rays, and plain chest CTs. Baseline chest x-rays, with 
initial plain chest CT  results, were compared with RT-PCR results. A tally was made, noting radiographic findings on both Chest 
X-ray and Plain Chest CT most frequently seen among patients with corresponding positive real time RT-PCR results.
Results: Chest X-rays done < 2 days from admission revealed involvement of both lungs, with infiltrates located centrally and 
peripherally, with major predilection for both lower lobes. Plain chest CT was similar, with ground glass opacities as the most 
common finding, consolidation second. Chest x-ray had a sensitivity of 88.11%, plain chest CT 94.71%. Sensitivity of combined 
chest x-ray and plain chest CT was 86.78%. Specificity and predictive value were not computed due to non-inclusion of admitted 
patients with COVID negative RT-PCR swab.
Conclusion: Chest X-ray and plain chest CT are useful modalities with high sensitivity in screening patients with fever, cough, 
and colds on admission. However, initial chest x-ray and plain chest CT scan results do not translate into a prognosis without 
context of initial diagnostics and management done during confinement.
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Introduction

	 The COVID-19 pandemic started as a series of flu-like illnesses in 
Wuhan, China, dating as early as October 2019. Infected individuals, 
mostly adults, are screened and placed in isolation wards due to high 

infectivity. COVID-19 presents itself as a cascade of upper respiratory 
tract infections, commonly with sore throat, non-productive cough, and 
difficulty of breathing.1,2 Suspected and/or probable cases are admitted 
inside an isolation room or ward, and aside from RT-PCR swabs, chest 
x-rays and plain chest CT scans are done as imaging modalities. 
	 In United Kingdom and Italy, they are using chest x-ray as initial 
triage tools for assessing potential COVID-19 cases due to the time 
required to release the RT-PCR results.18  In the Philippine setting, chest 
x-rays are also used as screening tools in lieu of RT-PCR’s long processing 
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time and/or availability. CT scans are rarely used as screening tools due 
to the scarcity of available machines in the country, with most found 
only in cities or tertiary hospitals. Given the country’s geographical 
feature, it will be difficult for smaller islands and far-flung provinces to 
verify local COVID-19 cases if RT-PCR kits cannot be procured in enough 
amounts.
	 With the constant increase in the number of COVID-19 cases 
seen daily, the status of backlogs of specimens yet to be tested, the 
steady rise in number of deaths, and the population size in Metro 
Manila alone, there is an immediate need for quick decision-making in 
managing COVID-19 cases. Last April 6, 2020, The Philippine Society for 
Microbiology and Infectious Diseases released a unified algorithm for 
both Primary Care and In-Hospital Management of COVID 19, stating 
that treatment must be started as soon as possible for severe cases.3 
	 In most scenarios, initial diagnosis and management of each case 
is done mostly clinically, with diagnostic findings based on chest x-ray, 
plain chest CT if readily available, and blood exams. This study aimed to 
validate the utility of chest x-rays and plain chest CT scans as screening 
tools for COVID-19, providing an immediate decision-making tool for 
triage officers and medical workers assigned in remote areas and in 
hospitals with limited resources.

Objectives

General Objective

	 The study aimed to determine the sensitivity of chest x-ray and 
plain chest CT scan as screening tools for patients initially admitted 
as confirmed, probable, or suspected COVID-19 cases at San Lazaro 
Hospital from March 1 to November 30, 2020, in lieu of real time RT-PCR 
results.

Specific Objectives

•	 Describe clinical characteristics of patients with COVID-19 upon 
admission

•	 Determine the chest x-ray and plain chest CT scan appearances 
associated with positive RT-PCR 

•	 Determine the case outcome based on the patient’s initial chest 
x-ray and plain chest CT 

Methods

	 This is a cross-sectional study of radiographic literature. Data 
collection was done through review of medical charts of COVID-19 
patients in San Lazaro Hospital. Patients admitted were verified 
using the COVID-19 list submitted to the Epidemiology Department. 
Radiographic results of both chest x-ray and plain chest CT scan were 
obtained from the Department of Radiology’s system database. These 
were then compared with  real time RT-PCR results.
	 Patients admitted from March 1 to November 30, 2020, tested 
positive for COVID-19 via RT-PCR, with initial chest x-ray and plain chest 
CT results were included in the study. Those with incomplete medical 
records of COVID- 19 patients without plain chest CT result, and patients 

who had chemoprophylaxis of Azithromycin and Hydroxychloroquine 
prior to admission were excluded, along with patients with existing 
pulmonary co-morbidities such as COPD and pulmonary tuberculosis.
	 The sample size for the study was computed using the online open 
epi sample size calculator for single proportion. Based on the assumed 
95% sensitivity, 10% margin of error and 95% confidence level, the 
sample size computed was 139. Actual data was obtained from a total 
of 227 patients.  Purposive sampling was done. 
	 The study was limited to review of medical charts, hence getting 
patients’ consent was unnecessary. All data were treated as confidential, 
and the subjects’ identifiers were coded to ensure data privacy.
	 Data cleaning and checking for data accuracy, completeness 
and consistency was employed before statistical analysis. Descriptive 
statistics such as means, standard deviations and ranges for continuous 
variables (i.e. age), and frequencies and percentages for categorical 
variables (i.e. sex, presence, and absence of attributes). Findings of 
chest x-ray and plain chest CT scan associated with mortality was done 
using Chi-square or Fisher’s Exact Test, with p-value less than 0.05 
considered significant. Sensitivity of chest x-ray and plain chest CT scan 
compared to positive RT-PCR test was computed.

Results and Discussion

	 Table 1 shows the demographic and clinical profile of the  COVID-19 
patients admitted at San Lazaro from March 1 to November 30, 2020. 
Majority of the patients that were admitted were from the A2 Category 
(39%), or senior citizens, most of whom were females at 59%. Among 
those that were admitted, the largest percentage with regards to age 
range came from the 56- to 65-year-old at 27%. Patients mostly came 
from within Metro Manila (81%), most of whom were married (56%). 
Most of those who were admitted presented with cough and fever. 
Hypertension remained as the most common co-morbidity among all 
those admitted. History of travel was initially considered during the 
early days of the pandemic but was later disregarded.

Table 1. Sociodemographic and clinical profile of patients.

Variable								        Frequency	 Percentage
		
Sex		
	 Male								          93		  41%
	 Female								        134		  59%
		
Age (in years)		
	 16-25								          11		    5%
	 26-35								          35		  15%
	 36-45								          33		  15%
	 46-55								          41		  18%
	 56-65								          61		  27%
	 66-75								          24		  11%
	 76 and above							         22		  10%
		
Area of Residence		
	 Within San Lazaro Hospital					       29		  13%
	 Outside San Lazaro Hospital, Within Metro Manila	 184		  81%
	 Outside Metro Manila						       14		    6%
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Civil Status		
	 Married								        128		  56%
	 Single								          74		  33%
	 Widow/Widower						        25		  11%
		
Occupation		
	 A1									          20		    9%
	 A2									          88		  39%
	 A3									          60		  26%
	 A4									            6		    3%
	 B1									            2		    1%
	 B2									           1		    0%
	 B6									          10		    4%
	 C									           13		    6%
	 Not Specified							         27		  12%

Variable								        Frequency	 Percentage
		
Mode of Admission 		
	 Outside Referral						        49		  22%
	 Walk-in								        178		  78%
		
Sign and Symptoms		
	 Asymptomatic							           2		    1%
	 Cough								        163		  72%
	 Cold								          42		  19%
	 Fever								        158		  70%
	 Rashes								            1		    0%
	 Sore Throat							         32		  14%
	 Loss of Taste and/or Smell					       19		    8%
	 Difficulty of Breathing				      	   96		  42%
	 Shortness of Breath						        39		  17%
	 Diarrhea								          35		  15%
	 Others		
		  None								        109		  48%
		  1-2								        101		  44%
		  3 or more							         17		    7%
		
Exposure 		
	 History of travel within country				        2		    1%
	 History of travel outside country				        5		    2%
	 Exposed to a confirmed COVID within 14 days		    51		  22%
	 Works in a facility managing COVID cases			    17		    7%
	 Works in proximity with exotic animals			       1		    0%
		
Co-morbidities		
	 Hypertension							       112		  49%
	 Diabetes								         49		  22%
	 Asthma								          10		    4%
	 Tuberculosis							         32		  14%
	 Cardiovascular Disease					       15		    7%
	 Thyroid Disease							          0		    0%
	 Cancer								            2		    1%
	 Psychiatric Condition						          1		    0%
	 Neurological Condition					         0		    0%

Table 2. Sensitivity of chest x-ray and plain chest CT scan compared to RtPCR.

Findings							            Sensitivity (%)
	
X-ray									         88.11%
Plain CT								        94.71%
Combined								        86.78%

	 Table 2 shows that plain chest CT is a good screening tool for 
COVID-19 with sensitivity of 94.71%, while CXR may be considered as an 
alternative if PCT is not readily available. Specificity was not computed 
because patients with negative Rt-PCR results were not included. 

	 Table 3 describes the association of specific chest x-ray and plain 
chest CT findings with hospital outcome. 
	 In most triage settings nowadays, chest x-ray remains as a 
primary screening tool in diagnosing and prognosticating COVID-19 
cases. A retrospective study done by Toussie, Voutsinas, Finkelstein, et 
al.4 focused on the prognostic value of chest x-ray at the emergency 
room setting among real time RT-PCR-confirmed COVID-19 patients 
between ages 21-50. They made a scoring system in viewing the chest 
x-ray results, while associating co-morbidities, race, and age. The chest 
film was analyzed by dividing each lung into three zones. The lower 
zone extends from the costophrenic sulcus to inferior hilar markings, 
the middle zone from inferior hilar markings to superior hilar markings, 
and the upper zone from superior hilar markings to the apices. Each 
zone was given a binary score depending on if an opacity was absent 
[0] or present [1], which were then summed for a total score. The results 
showed that based on chest x-rays, the right lower lung zone was the 
most common lobe presenting with opacity. Among the 145 patients 
who were admitted, majority of them presented with opacities in >3 
lung zones. A 2021 study done by Sathi, et al.5 used the Radiographic 
Assessment of Lung Edema (RALE) scoring – using a score of 0-8, scoring 
1 for ground glass opacity in a lobe, to assess 120 COVID cases that were 
admitted in the ICU. They found out that the characteristics of COVID-19 
included bilateral, basal, and peripheral predominance on CXR, and that 
the RALE score can quantify the extent of COVID-19 and can predict the 
prognosis of patients - a high RALE score positively correlates with poor 
prognosis. Based on our study, majority of those who were admitted 
had involvement of the lower lobes upon initial chest x-ray, with the 
right lower lobe as most frequent (79%) and followed by the left lower 
lobe (78%), hence consistent with the study by Toussie, et al. and Sathi, 
et al.
	 COVID-19 is mainly screened via chest x-ray, with plain chest CT 
scan as follow-up if resources permit. A study done by Stephanie, et al.6 
in 2020 assessed the determinants of chest radiography sensitivity for 
COVID-19. They found out that chest radiography sensitivity in COVID-19 
detection increases with time - with the first chest x-ray sensitivity at 
55% at < 2 days, and serial chest radiography of patients confirmed 
positive for COVID-19 has accuracy approaching that of chest CT – with 
a maximum of 79% at 11 days. They noted that young patients and 
patients of Afro-American origin affected the study by showing false 
negative results. Our study showed that chest X-ray done within < 2 
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Table 3. Association of combined chest x-ray and CT scan image findings and hospital outcome.
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days had a sensitivity of 88.11% which can be related to a small number 
of pediatric patients admitted for COVID, and the relatively uniform 
racial profile of the patients admitted being Filipinos.
	 COVID-19 presents itself as an atypical type of pneumonia in 
imaging studies. Chest x-ray findings in COVID-19 patients frequently 
showed bilateral lower zone consolidation, peaking at 10-12 days 
from onset of symptoms. The most common findings in chest x-rays 
done on COVID-19 patients are airspace opacities, described as either 
consolidation or less commonly, ground glass opacities.7 Distribution is 
most often bilateral, peripheral, and lower lung zone predominant, and 
pleural effusion is rare.8 This rings true for the research since most of 
the findings are seen at both lower lobes. However, opacities were seen 
and not outright consolidation, and the location (central or peripheral) 
did not provide any statistical significance. The imaging features seen in 
COVID-19 are variable and non-specific, having significant overlaps with 
those of SARS and MERS-CoV. Follow-up imaging showed persistence 
and progression of airspace opacities (consolidation and ground glass 

opacity) in COVID-19 Indicators of poor prognosis based on imaging 
studies were different, with COVID-19 showing consolidation, compared 
with pleural effusion and pneumothorax in MERS-CoV, and bilateral 
involvement of both lungs, with four or more lung zones in SARS.9 

Patients admitted in San Lazaro presented both with ground glass 
opacities and consolidation via Plain Chest CT. Those who expired while 
admitted all presented with ground glass opacities, with a significant 
number of those also presenting with consolidation.
	 False negative chest x-ray results are common among COVID-19 
suspects. In a 2020 case report done in Milan, Italy by Cellina, et al.10 

they reported several cases wherein COVID-19 suspects presented with 
normal or clear chest x-ray results on initial assessment. After a follow-
up plain chest CT scan done approximately 1 hour after the initial chest 
x-ray, results showed focal ground glass opacities commonly on the right 
lobe, followed by crazy pavement pattern, consolidation, and septal 
thickening. Our study showed 27 (12%) cases that were admitted with 
normal chest findings. However, not all were immediately scheduled for 
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plain chest CT to verify if the chest x-ray done was indeed false negative.
This study has several limitations. First, this is done as a retrospective 
study done from March 1 to November 30, 2020, and as such, there 
were still no clearly set guidelines in the diagnosis of COVID during 
the early months of the pandemic in the country. Second, the study 
did not take into consideration the treatment modalities done while 
admitted which may affect the clinical outcome of the cases. Third, the 
study only identified what was seen on the results in relation to the 
case outcome. No correlation was made with the number of findings 
with the prognosis of the cases. Fourth, the study did not take into 
consideration the patient’s history of illness as a possible factor for 
chest x-ray findings, only the symptoms they presented with upon 
admission. Fifth, admitted patients who were COVID negative via RT-
PCR were immediately excluded from the study hence specificity and 
predictive value were not computed. 

Conclusion

	 Chest x-ray and plain chest CT scan are useful modalities in 
screening patients for COVID – with the former serving as a more 
economic and readily available modality, and the latter serving as a 
more specific and accurate tool for follow-up study. It would provide 
COVID related findings with high sensitivity among patients complaining 
of fever, cough, and colds on admission. However, initial chest x-ray 
findings and plain chest CT scan results do not necessarily translate into 
a prognosis without context of the initial labs and management done 
during hospital stay. 
	 As a recommendation, a prospective study can be done to further 
discover the association of chest X-ray and plain chest CT scans with 
COVID-19 patient outcomes. Admitted patients with COVID negative 
RT-PCR can be included in the study to find out the specificity and 
predictive value for both chest x-ray and plain chest CT scan.
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