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The Role of Computed Tomography in the Management of Patients with
Suspected COVID-19 — A Nigerian Study

Abstract

Background: Computed tomography (CT) of the chest is a useful diagnostic adjunct in the
management of COVID-19. It has proven useful in areas where ready access to real-time reverse
transcriptase polymerase chain reaction (PCR) is not readily available. Objectives: This study
sought to evaluate the chest CT findings of patients suspected with having COVID-19 on presenting
at the emergency room. Materials and Methods: This is a retrospective study done in Cedarcrest
Hospitals, Abuja, with patient information pooled from patients’ electronic medical records from
April to December 2020. Patients were selected based on suspicion of COVID-19 infection.
Suspicion was stratified into high, moderate, and low using an in-house clinical suspicion score called
the Cedarcrest Emergency COVID-19 Risk Assessment Tool. Patients with background pulmonary
pathology or chest trauma were excluded. Plain chest CT scans were performed to evaluate for
COVID-19 pneumonia. Results: CT imaging increased the clinical suspicion of COVID-19.
However, no statistically significant relationship was found between the positive CT findings and the
PCR results. Conclusion: Chest CT should be correlated with clinical findings and laboratory results

for patient evaluation.
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Introduction

COVID-19 is an infectious disease caused
by a novel pathogenic human coronavirus,
a type of RNA virus, belonging to the
family of coronaviruses, leading primarily
to a pneumonia.l'! It was first identified
in Wuhan, Hubei Province, China in
December 2019 and has since spread to
all continents.!!. On January 30, 2020, the
World Health Organization announced that
the outbreak of COVID-19 had become a
Public Health Emergency of International
Concern and further declared it a global
pandemic on March 11, 2020. Vaccines
have more recently become available and
have been deployed to many countries. The
incubation period ranges from 1 to 14 days,
with most people developing symptoms
between 3 and 7 days and clinical severity
varies significantly.?

Real-time polymerase chain
reaction (RT-PCR) is the gold standard for
diagnosis of COVID-19.B! Its availability
for COVID-19 testing is, however, limited
and turnaround times are long. Chest
imaging is a useful adjunct for diagnosis

This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows
others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are
licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

and is done mainly by chest X-rays and
computed tomography (CT), with CT
having a higher sensitivity.) These can
be done quickly and noninvasively and
provides insight for diagnosis, isolation,
evaluation of severity, complications, and
disease progression.t!

Our study seeks to clarify the role of CT
in the management of COVID-19 patients
and to correlate the CT findings with the
clinical findings to further help clinicians
screen for suspected COVID-19 cases and
evaluate the confirmed cases.

Materials and Methods

This study is a retrospective study that
includes patients evaluated in our emergency
room between April and December, 2020,
and suspected to have COVID-19. With
ethical approval from the FCT Health
Research  Ethics Committee, approval
no: FHREC/2020/01/115/04-11-2020,
patient data were reviewed and the
clinical components and laboratory results
were obtained. Clinical characteristics
were  standardized by a  locally
developed COVID-19 Risk Assessment
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Tool (CECRAT) and scores were obtained. The CECRAT
score is made up of single to double digits and is based on
a positive or negative response, respectively, to questions
of a history of cough, loss of taste, smell, sore throat, body
aches, difficulty in breathing, fever, travel to a COVID
endemic region or contact with a COVID 19 patient!™
Figure 1.

A single CT scanner (Somatom Emotion Duo/6/16, Siemens
Healthcare) was used for all chest CT examinations.
On account of this being a retrospective analysis, no
standard CT protocol was applied. All CT images were
reconstructed to 2-mm thin slices, and multiplanar images
were obtained using the multiplanar reformatting technique
on a workstation. Each chest CT examination was reported
separately by two radiologists with a combined 15 years’
experience in interpreting chest CT. Subjects with traumatic
chest injuries or chronic preexisting lung disease were
excluded from the study.

The data obtained was analyzed using the Statistical
Package for the Social Science software for Windows,
Version 20.0.1 (SPSS, Chicago, Illinois, USA). Continuous
variables were presented as means and standard
deviation (SD), while categorical variables were presented
as proportions. The level of association between RT-PCR
results and the chest CT findings was done using the Eta
squared (h?) test — a measure of the degree of association
for the sample. In all cases, statistical significance was set
at P <0.05.

CEDARCREST EMERGENCY UNIT COVID-19 RISK ASSESSMENT TOOL (CECRAT)

INDEX SCORE YES NO
Cough? 2
Hx of loss of taste &/or smell?
Are you having di
Are you having a sore throat?
Any body aches?

Hx of Fever /Temp > 37.8°C/ cold/chills?
Any difficulty ing/Sp0; on room air <92?
Are you ing fatigue?

Hx of Chest pain

Have you in the last 14 days?
History of travel to a COVID-19 ic area?
Any contact with a COVID-19 positive person?

TOTALS

(Y] [TV [ (7] PR (N [N I O O O 1)

INTERPRETATION
<4~ Low risk
>4-5 Mod: Risk:

in index of ion for COVID -15.

26 - High risk:  high index of suspicion for COVID-1S. Interview further to determine severity but
attend to patient in full contact & droplet PPE precautions.

NOTE:

® The above is a guide to clinical judgment.

® There are documented cases of community transmission. Always maintain 2 high index of
suspicion even in the absence of symptoms and travel history or history of contact.

* Patient may be asymptomatic for COVID-19 and present with non COVID symptoms e.g.
trauma. Please observe protective measures (face mask, gloves, surgical gown, and apron) and
preventive measures (hand washing, social distancing etc.).

*  Paediatric patients should be screened using the Paediatric COVID-19 Risk assessment tool

Adapted from COC guidelines on Trioging of suspected COVID-19 infection
https:/’www.cde. irus/2019-r on-us-settings/sop-triage-prevent. html

Figure 1: Cedarcrest hospital COVID-19 risk assessment tool

Results

This study included 49 patients with features suspicious
of COVID-19, of whom 33 were male (67%) and 16 were
female (33%) with an average age of 51.59 years. The most
common clinical features were fever, cough, and fatigue.
Myalgia, chest pain, and dyspnea were also with anosmia
and ageusia or dysgeusia in very few subjects Table 1.

About 61% of our study subjects had a high risk of
COVID-19, based on the CECRAT tool, with scores of
6 and above. A medium risk (CECRAT 4-5) and low
risk (CECRAT <4) were found in 33% and 6%, respectively.
Approximately half of the study subjects had comorbidities,
particularly hypertension and diabetes mellitus. 67% of the
subjects tested positive for COVID-19. 11 tested negative,
four of whom had repeat tests, also negative and not
documented here.

No evidence of pneumonia was found in the CT images of
12% of the study subjects. Ground-glass opacification was
the most common feature and consolidation with a mixed
ground-glass opacification and consolidation in 53%.
The most common CT distribution was peripheral (84%),
central distribution (61%), and a mixed central and
peripheral distribution in 59%. These were largely bilateral
and in the lower lobes Figure 2 and Table 2.

No statistically significant relationship was found between
the positive CT findings and the PCR results. There was,
however, a strong correlation between the RT-PCR results
and the CECRAT-scores » = 0.455, P = 0.035, when the
PCR-CHML is the dependent variables. The levels of
CECRAT scores and thus the clinical findings have a
significant impact on the PCR-CHML results, F (1,47)
=4.70, P = 0.035.

Figure 2: (a) computed tomography image of the chest showing
ground-glass opacities in mild COVID-19. (b) computed tomography
image of the chest showing a mixture of ground-glass opacification and
consolidation. (c) computed tomography image showing a central and
peripheral distribution of consolidation and ground-glass opacification. (d)
computed tomography image showing a diffuse pattern of consolidation
in a patient with severe COVID-19
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Table 1: Patient demographics and clinical

characteristics
Parameter n (%)
Gender
Male 33 (67)
Female 16 (33)
Clinical features
Fever 35(71)
Cough 33(67)
Dyspnea 20 (41)
Diarrhea 8 (16)
Vomiting 8 (16)
Anosmia 3(6)
Ageusia 3(6)
Myalgia 16 (33)
Fatigue 36 (73)
Chest pain 15(31)
CECRAT scores
High >5 30(61)
Medium 4-5 16 (33)
Low <4 3(6)
Comorbidities
Hypertension 26 (53)
Diabetes mellitus 15(31)
Laboratory findings
Neutrophilia 29 (59)
Lymphocytopenia 33(67)
PCR positive 33(67)

Total number n=49. CECRAT: Cedarcrest Hospital COVID-19
risk assessment tool, PCR: Polymerase chain reaction,
COVID-19: Coronavirus disease 2019

Table 2: Pattern and distribution of computer

tomography findings
CT findings n (%)
CT pattern
Ground-glass opacity 40 (82)
Consolidation 29 (60)
Pleural effusion 3(6)
GGO + consolidation 26 (53)
Normal 6(12)
CT distribution
Peripheral 41 (84)
Central 30(61)
Mixed central and peripheral 28 (59)
Multifocal 34 (69)
Diffuse 7 (14)
Lower lobes 41 (84)
Upper lobes 37(76)
Bilateral lung 40 (82)
Unilateral lung 3(6)

CT: Computer tomography, GGO: Ground-glass opacity

Discussion

The gold standard for the diagnosis of COVID-19 infection
is real-time reverse transcription polymerase chain

reaction (RT-PCR) of nasopharyngeal and oropharyngeal
swabs. Its sensitivity is, however, reported to be about 30%
to 70% at initial presentation.!*”! Many false-negative patients
then constitute a risk for infecting others on account of the
highly contagious nature of the coronavirus. In addition,
turnaround times are long and may not be very helpful for
prompt isolation and treatment. Alternatively, a chest CT scan
is an imaging tool for diagnosing pneumonia and is relatively
easy to perform, providing rapid screening and diagnosis.

All our patients were adults, with twice as many males
as females. Several studies show a male preponderance
of COVID-with increased case and mortality rates in
men compared with women, possibly on account of
physiological differences in innate and adaptive immunity
or a higher expression of angiotensin-converting enzyme in
males than females.!'!!]

In our study, fever, cough, fatigue, and myalgia were the
most common clinical symptoms, consistent with other
reports.l'>! Other symptoms include anorexia, chest
tightness, shortness of breath, dyspnea, and muscle soreness
and these, as well as olfactory and gustatory dysfunction,
were relatively infrequent symptoms in our study.!"! These
results are consistent with descriptive studies from Nigeria
and a meta-analysis by Zhu et all'>'1 Some patients
showed neutrophilia, lymphocytopenia, elevated levels of
C-reactive protein, and erythrocyte sedimentation rate, also
consistent with other reports.[%!7)

RT-PCR was positive for COVID-19 in 67% of our
subjects. 11 tested negative for COVID-19, 4 of whom
had repeat tests. False-negative RT-PCR tests have been
reported in patients with CT findings of COVID-19 who
eventually tested positive with serial sampling.

Six patients had no evidence of pneumonia in the CT
images. This is consistent with the findings of Hefeda in a
literature review and also of Kwee et al. who reported that
the incidence of normal chest CT findings in symptomatic
patients with COVID-19 is estimated at about 10.6%.!'*!7]
Low viral loads and confinement to the upper respiratory
tract are possible explanations for false-negative chest CT
findings for COVID-19 at presentation.[!>!8!

The most common CT features reported in COVID-19
pneumonia are Dbilateral and subpleural areas of
ground-glass opacification, consolidation affecting the
lower lobes, or both.l'*!] CT findings in our study subjects
were largely of ground-glass opacification, consolidation
and a mix of these, predominantly peripheral and in the
lower lobes, consistent with other studies.®'** This may
be explained by viral invasion and replication in the
bronchioles and alveolar epithelium causing inflammation
and edema of the alveolar wall with a distribution mainly
around the lung and under the pleura.?!’ Combinations
of peripheral and central distributions were also found in
59%, consistent with other reports.”’
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The early stage of COVID-19 is characterized by
dilatation of capillaries and engorgement of vessels,
mild fluid exudates in the alveoli, and interstitial edema,
resulting in single or multiple patchy ground-glass
opacities which are mostly peripheral, basal and
subpleural.?2?1 Next is the advanced stage in which the
lesions increase in density and size, forming a mixed
pattern of GGO and consolidation with or without air
bronchograms. The cause of this appearance is said to
be the exudation into the alveolar space and the lung
interstitium.[?*23] As severity increases, fibrous exudates
into the alveoli shown as wide areas of consolidation
with air bronchograms resulting from pathogenic
invasion of the epithelial cells, causing inflammatory
thickening and swelling of the bronchial wall without
obstructing the bronchiole.”” In some cases, the diffuse
ground-glass infiltration may give the lungs a white lung
appearance.l'® Our other findings of pleural effusion and
mediastinal lymphadenopathy were uncommon. Other
CT findings (e.g., tree-in-bud pattern, reverse halo sign,
nodules, cysts, cavitation, and lymphadenopathy) were
not seen in our study subjects and are reported to be
uncommon. 24

There was no statistically significant correlation between
our CT findings and RT-PCR results, consistent with the
reports of Leong, who, however, reported a correlation
with inflammatory markers.”> This may be as a result
of the limited sensitivity of RT-PCR tests with negative
results, not excluding COVID-19. Other studies reported
a significant correlation between clinical features and CT
findings.®

Our study was limited by the inherent selection bias of a
retrospective study and a limited sample size. Furthermore,
negative RT-PCR tests may not exclude COVID-19
infection, and further studies may be necessary to confirm
the actual COVID status of the patient using serial RT-PCR
tests.

Conclusion

Chest CT has played a vital role in the management of
COVID-19 for prompt diagnosis, isolation, and treatment
as well as to rule out other conditions. The imaging
findings should, however, be evaluated in conjunction with
clinical features and laboratory investigations for patient
management.
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