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Diagnostic Accuracy of High-Resolution CT in Early Diagnosis of COVID-19
Patients with Comparison to Reverse Transcriptase-PCR
Usman Khan, Sana Sharif, Fareeha Khalid, Asif Rehman, Hussain Rashid

ABSTRACT

Objective: To determine the accuracy of high-resolution CT (HRCT) in early diagnosis of COVID-19 in comparison to
Reverse-Transcription Polymerase Chain Reaction (RT-PCR).

Open Access

Study Design and Setting: This was a retrospective study, conducted in Department of Radiology, PNS Shifa Hospital,
Karachi from April 2020 to June 2020.

Methodology: A total of 115 patients were included in the study who presented with symptoms. Patient’s data such as
demographic details, clinical presentations, RT-PCR reports and HRCT reports were collected from the record of the
hospital. Data was entered and analyzed using SPSS-25.

Results: Out of 115 study participants, 98(85.2%) were male and 17(14.8%) were female with the average age of 50.53
(£18.64) years. Fever along with cough was the most common clinical presentation, presented by 91(79.1%) subjects. In
comparison to RT-PCR, sensitivity of HRCT was 96.2%, its specificity standing at 60% with the overall accuracy of 93.19%.
Moreover, mortality Rate of these symptomatic patients was 11.30% (13 out of 115). The average age of the expired patients
was 67.07 (£11.45) years and the age of discharged patients was 48.31 (£17.92) years. The difference in age was statistically
significant (p-value <0.001).

Conclusion: Highly specific and sensitive diagnostic tests for COVID-19 have not yet been developed. High resolution
CT chest has high sensitivity for early diagnosis of COVID-19, hence HRCT should be incorporated as a primary tool in
assessment criteria of hospitalized patients for early diagnosis of COVID-19.
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INTRODUCTION:

Novel coronavirus has a non-segmented, single stranded
and positive sense RNA genome. The size of this virus is
larger than the other RNA viruses approximately 27kb to
32kb under electron microscope.' Severe Acute Respiratory
Syndrome Coronavirus (SARS-CoV) and Middle East

Respiratory Syndrome Coronavirus (MERS-CoV) belong
to the same coronaviridae family. The transmission rate of
this family is high among others. Both viruses were first
discovered in bats. Clinical manifestations are common in
coronavirus infections with respiratory symptoms or intestinal
symptoms.>* Cases of corona virus spread like wildfire
around the globe. That’s why, World Health Organization
declared it as a public health emergency of international
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was halted and pilgrims coming from Iran were quarantined
as a measure to prevent its spread. ***

Reverse-Transcription Polymerase Chain Reaction (RT-
PCR) is used to diagnose viral RNA. Samples are taken
from nasopharyngeal swab, oropharyngeal swab or bronchial
lavage. High incidence rate of the disease increases the
burden of RT-PCR tests on labs. This is considered as a gold
stranded test for diagnosis but it is failed to detect virus
early due to high false negative rate in initial phase.®’ In
contrast, high resolution CT chest scan is a one breath hold,
quicker way to diagnose early COVID-19 patients. It has
been observed that patients having clinical symptoms were
PCR negative while they had typical findings on their chest
HRCT. Findings related to COVID-19 were Ground Glass
Opacities (GGOs), consolidations, interlobular septal
thickening and mixed patterns (fig 1& 2). Early detection
of virus might help to prevent more aggressive response of
COVID-19.7%

Literature suggests that HRCT has more sensitivity than
RT-PCR in early detection of virus.”'" HRCT is suggested
for every patient to confirm early definitive diagnosis.
According to World Health Organization guidelines, CT
chest and radiograph were main diagnostic tools during
prevalence of SARS." National guidelines of Pakistan
published by National institute of Health (NIH) on 2™ April
2020 indicated that there is role of chest radiograph in
diagnosis among COVID-19 suspected patients having
symptoms from mild to critical severity.”® There is a debate
on the use of HRCT as early diagnostic tool. Therefore this
study was conducted to determine the diagnostic accuracy
of high resolution CT (HRCT) in comparison to Reverse
Transcriptase-Polymerase Chain Reaction (RT-PCR).

METHODOLOGY:

In this study, 115 corona symptomatic/suspected patients
were advised for getting HRCT scan done. It was a
retrospective study and all data collected from the hospital's
record. Subjects registered for HRCT in Radiology
Department of PNS Shifa Hospital, Karachi and having
prodromal symptoms of Corona virus were included in this
study. Duration of study was three months from 1% April to
30™ June 2020. Patients with the bronchial asthma, COPD,
ILD, Tuberculosis and heart failure were excluded from
study. Convenient sampling technique was used. Our study
approved by the hospital ethical review committee with
approval number ERC/2020/RADIO/29. Clinical presentation
at the time of admission, and RT-PCR results also noted
from the hospital record.

The RT-PCR tests performed on oropharyngeal swabs. The
test kits recommended by Chinese Center for Disease Control
and Prevention used to test. Negative control and internal
control regularly performed with each batch. Laboratory
technicians, instruments, and kits were same for all tests.

The CT Scan machine had 16 slice multi detector CT
scanners. Images were taken in supine position at lmm slice
thickness with 10mm gap. Lung window was used to evaluate
all the CT images at level of 500 HU and width of 1500
HU. Two senior consultant radiologists, each having 12 and
15 years of experience, reviewed all the images while they
were blinded to name, clinical data and laboratory findings.

Data was entered and analyzed using SPSS version 25.0.
Numerical data like age was presented in the form of mean
and standard deviation while categorical data like PCR and
HRCT findings were presented in frequency and percentages.
For numerical data comparison, independent sample t test
and for categorical data association, chi square test was
applied considering p-value < 0.05 as statistically significant.

RESULTS:

In this study 115 subjects were screened for HRCT chest
scan. The mean age was 50.89 (+18.31) years. Among them
17 (14.8%) were females and 98 (85.2%) were males. Mean
ages of male and female were 50.53 (£18.64) years and
53.36 (£16.41) years, respectively.

Clinical presentation of patients was correlated with the
gold stranded test Reverse Transcriptase Polymerase Chain
Reaction (RT-PCR) for COVID-19. At the time of
presentation, 84(80%) subjects having fever and cough had
PCR positive and 7(70%) subjects were negative. Similarly,
among the patients presented with cough 47(44.8%) were
positive and 6(60%) were negative. Among the patients
having shortness of breath, 44(41.9%) were positive and
4(40%) were negative. Among the patients with complaint
of body aches, 33(31.4%) were positive and 2(20%) were
PCR negative. (table no 1)

While comparing the HRCT findings, consolidations were
noted in 17(16.2%) PCR COVID-19 positive patients. On
other hand, no consolidations were documented in negative
cases. Ground Glass Opacities (GGOs) were detected in
48(45.7%) positive patients while it was seen in 4(40%)
negative patients as well. 29(25.2%) patients had unilateral
and others had bilateral Ground Glass Opacities (GGOs).
Among the PCR positive patients 82(78.1%) had typical
findings of COVID-19 on high resolution CT chest including
crazy paving pattern, GGOs, interlobular septal thickening,
consolidation and pleural involvement; meanwhile, 2(20%)
PCR negative patients also showed these typical findings
on scan. (table no 1)

Graph: 1 Diagnostics comparison of HRCT and PCR:
Among the PCR positive subjects, HRCT detected
101(96.2%) subjects as positive (Sensitivity). Among the
PCR negative subjects, HRCT detected 6(60%) subjects
(Specificity) and among the HRCT positive subjects, PCR
detected 101(96.2%) subjects as positive (Positive predictive
value). Among the HRCT negative subjects, PCR detected
6(60%) subjects (Negative predictive value). (Graph no 1)
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Graph: 2, Survival rate of COVID-19 Patients

Total 15(13%) patients presented in our hospital with clinical
features suggestive of COVID-19 and PCR positive expired
while the 100(87%) cases recovered from disease and were
subsequently discharged. Mean age of the expired patients
was 67.07 (£11.45) years and mean age of discharged patients
was 48.31 (£17.92) years. The difference in age was
statistically significant (p-value <0.001). (Graph No 2).

Figure 1: HRCT Axial section showing GGOs and consolidation
with air bronchograms

Figure 2: HRCT Axial section showing interlobular septal thickening

Table 1: Comparison of findings with COVID-19 PCR

Categories Findings COVID-19 PCR P-value
Positive | Negative

Fever with cough 84(80%) | 7(70%) | 0.347
Cough 47(44.8%) | 6(60%) | 0.276

Symptoms
Shortness of breath | 44(41.9%) | 4(40%) | 1.000
Body Ache 33(31.4%) | 2(20%) | 0.510
Positive 101(96.2%) | 4(40%) | <0.001*
Consolidation 17(16.2%) | 0(0%) | 0.188
Ground Glass 48(45.7%) | 4(40%) [ 1.000
Opacity (GGO)

Iljifli(%zgs G.GO ar.ld septal
thickening with
crazy paving 82(78.1%) | 2(20%) |<0.001*
appearance (Typical
covid)

Outcome | Expired 15(13%) | 0(0.0%) | 0.233

Graph: 1 Diagnostics comparison of HRCT and PCR
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Graph 2: Survival rate of COVID-19 Patients
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DISCUSSION:

In our study, fever with cough was most common symptom
in 91 (79.13%) out of 115 patients on the day of presentation.
Shortness of breath was present in 48 (41.73%) patients
while body aches were in 35 (34.43%) patients. These results
are consistent with other studies.'>"* Our results showed that
17 (16.2%) patients had consolidations, 52 (45.2%) had
only ground glass opacities and 84 (73%) had GGOs along
with other features of COVID-19. Consolidations and GGOs
were less in our study than the other ones but overall HRCT
findings of COVID-19 were same as reported in other
studies. It is stated that Ground Glass Opacities (GGOs)
appear in early stage of disease and crazy paving,
consolidation, plural involvement shows disease
progression.'*'* HRCT showed 96.2% sensitivity and
specificity was 60% whereas overall accuracy was 93.19
percent. Though, PCR sensitivity reported more or less
60%.'>'7 87% of patients completely recovered from all
symptoms along with 13% mortality of in-hospital
patients."*Rivera-Izquierdo M et al. study showed more
mortality rate than our study."

Corona virus is a capsulated single stranded enveloped RNA
virus causing COVID-19. Transmission is from human to
human through droplets. Early identification is necessary
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to reduce the morbidity and mortality.''RT-PCR is a gold
standard diagnostic investigation for corona virus. Sampling
through swab from oropharynx and nasopharynx is advised
to do but technique is dependent on expertise of laboratory
technician. On the other hand, the gold standard nucleic
acid test has high failure rate in detecting virus in very early
stage.’

Limitations of this study are that this is a single center with
limited number of patient’s data. We could not trace disease
progression or resolution. More studies are required on this
topic. National guidelines of Pakistan should be revised on
the basis of evidence to include HRCT to early diagnose
COVID-19. %

CONCLUSION:

High Resolution Computed Tomography has shown good
specificity, sensitivity and accuracy. HRCT along with
etiology and symptoms is a reliable tool for early diagnosis
of COVID-19 patients.
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