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ABSTRACT

Objective: To study clinical symptoms and chest X-ray findings for evaluation of chest X-ray in management of
confirmed cases of COVID-19 and predicting the clinical outcome.

Study Design: Cross sectional study.

Place and Duration of Study: The departments of Radiology & Medicine of Combined Military Hospital Malir,
from Mar to May 2020.

Methodology: The sample used in this study consists of 73 patients. All the standard frontal projections of chest
X-ray of PCR confirmed COVID-19 patients were studied on computer and findings were noted

Results: At the aggregate, the study indicates that there is no Significant Connection in between the clinical
symptoms, their severity and chest X-ray findings.

Conclusion: There is no significant connection found between the severity of clinical symptoms and chest X-rays
suggesting that chest X-Ray cannot be a reliable indicator to predict the clinical outcome of the patient and has

limited role in management of patient. Clinical assessment is still the main stay of the patient management.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is
viral pneumonia which has been recently encoun-
tered. It is caused by a jumped up virus which
has been named severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2)!2. This infec-
tion was seen in Chinese population in December
201934, in the Wuhan province of China. This
viral pneumonia is different from its precursors
in term of its virulence and rapid spread® causing
pandemic.

More than 4 million cases have been repor-
ted globally so far. More than 3500 deaths have
also been related to COVID-19 in China¢. In addi-
tion to this disease has rapidly spread in the
whole world and caused >3000 deaths in world?.
It has caused >14,0000 confirmed cases in USA
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and hundred thousand death related to it till
writing of this articles. Europe has also become
one of the epicenters for the pandemics affecting
United Kingdom, Spain, Italy and France more in
European continents. Other countries of Europe
have also been badly affected®.

METHODOLOGY

This cross sectional study was conducted in
the department of Radiology of Combined Mili-
tary Hospital, Malir. Non-probability consecutive
sampling technique was used to collect the data.
Sample size was n=73. Inclusion criteria was, con-
firmed COVID-19 by PCR of any age and gender,
asymptomatic having positive contact history
or having fever, dry cough, sore throat, diarrhea
and SOB that require admission. The maximum
period of stay in the hospital that was monitored
is 21 days. Exclusion criteria was all the patients
who were suspected of COVID-19 despite having
high probability of COVID-19 and positive con-
tact history but were negative on PCR. Patient
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who stayed for more than 21 days or are still
under treatment were excluded from the study.

Study was carried out after informed consent
from the patients. The chest X-ray of the patients
was done on the advice of the medical specialist.
The standard technique of chest X-ray (PA-view)
was used for the patients in the dedicated x-ray
room for stable patients. The unstable patients
went under bedside portable radiology. The chest
X-ray of the same patient was reported by two
different radiologists. CR system by AGFA was
used for this purpose. Inversion of the chest X-ray
on console was also used to evaluate the findings.
The clinical symptoms fever, dry cough, sore
throat, SOB, and diarrhea were recorded day
wise. Clinical symptomology and the chest X-ray
findings were recorded on pre designed Perfor-
ma. The chest X-ray was repeated on every 5th
day of admission and the symptoms and signs
were also recorded accordingly. The chest X-ray
findings were categorized as normal, uni or bila-
teral pulmonary infiltrates uni or bilateral peri-
pheral opacities, obscured uni or bilateral hemi
diaphragms, ground glass opacities and mixed
opacities where infiltrates and opacities both
were present. The records were taken and chest
X-rays were done on the specified days, i.e. on 1st
day of admission, 5th, 10th and 15th post admis-
sion days. There was a definite clinical outcome
in these patients as either discharged or dead.
Chest X-ray done other than specified days was
not included in the study.

The disease severity is classified as mild,
moderate and severe on the basis of the clinical
symptoms and percentage involvement of the
lungs by the opacities on the chest X-ray. In our
study if area involvement is >50% than it is classi-
fied as severe disease that requires oxygen supp-
lementation and may proceed to intubation.

Data was analyzed with statistical analysis
program (SPSS version 22). Frequency and per-
centage was computed. The clinical symptoms
and chest X-ray findings were computed. Their
frequencies and percentages were calculated. The
means were individually calculated for age.
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RESULTS

Total 73 patients were followed as they
were available at the point of study, out of which
64 (87.7%) were male and 9 (12.5%) were females.
Their mean age was 36.19 + 14.018 years. The
minimum age was 19 years and maximum age
was 69 years.

There were 17 patients who were asymp-
tomatic but had positive contact history. They
remained asymptomatic throughout the duration
of the admission and their chest X-rays also
remained normal.

Table-I: Clinical symptoms and chest X-ray findings
on Day 1.

[ n%)
Clinical Symptoms
Fever 20 (27.4)
Dry Cough 5 (6.8)
Sore throat 1(14)
Fever, Dry Cough 8 (11.0)
Fever, Dry Cough, SOB 5(6.8)
Fever, Dry Cough, SOB, Sore throat 3(4.1)
Dry Cough, Sore Throat 2(2.7)
Positive Contact 17 (23.3)
SOB, Dry Cough 2(2.7)
Fever, Sore throat 4 (5.5)
Fever, Sore throat, Dry Cough 3(4.1)
Fever, SOB 1(1.4)
Fever, Dry Cough, Diarrhea 2(2.7)
Total 73 (100.0)
Chest X-ray Findings

Normal 51 (69.9)
Right Peripheral Opacities 2 (2.7)
Left Peripheral Opacities 1(1.4)
Bilateral Peripheral Opacities 2(2.7)
Left Pulmonary Infiltrates 1(1.4)
Bilateral Pulmonary Infiltrates 6 (8.2)
Ground Glass Opacities Scatters 2(2.7)
Mixed Opacities and Pulmonary

Infiltrates 8 (11.0)
Total 73 (100.0)

Table-I shows the frequency of the clinical
symptoms of the patients on the 1st day of the
admission.

Table-II shows the frequencies of the clinical
symptoms and chest X-ray findings on the day 1.
All those symptoms that had normal chest X-rays
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were excluded from this table to keep the things
simple.
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Table-IIl shows combined frequencies of
the clinical symptoms and chest X-ray findings

Table-II: The frequencies of Chest X-ray findings and clinical symptoms on day 1.

Clinical Symptoms on Day 1
Fever, D Fever, D Fever, Dr
Chest X-ray Findings Day 1 Fever C](?Lréh Fe(‘:’(e)zgliry Cough,ry Cough, Sg;?', S(C)(])stll;ry Fsegg, Cough, Y Total
SOB Sore Throat Diarrhea
n®%) | n(%) | n (%) n (%) n (%) n(%) [ n((%) | n (%) n (%)
Right Peripheral Opacities 1(22) | 1(22) - - - - - - 2 (4.3)
Left Peripheral Opacities 1(2.2) - - - - - - - 1(2.2)
Bilateral Peripheral Opacities 1(22) - - 1(22) - - - - 2 (4.3)
Right Pulmonary Infiltrates - - - - - - - - -
Left Pulmonary Infiltrates - - 1(2.2) - - - - - 1(2.2)
Bilateral Pulmonary Infiltrates | 3 (6.5) - 1(22) | 1(22) 1(2.2) - - - 6 (13)
Ground Glass Opacities - - 1(2.2) - 1(2.2) - - 2 (4.3)
Scattered Mixed opacities and
pulmonary infil trafes 2 (4.3) - - 2 (4.3) 2(43) - 122 122 |8(174)
Normal 12(261) | 487 | 519 | 122 - 1(2.2) - 1(22) |24(522)
Total 20(43.5)|5(10.9) | 8 (174) | 5(10.9) 3 (6.5) 2(43) |12 24.3) |46(100)

Table-III: Clinical symptoms and chest X-ray findings
frequencies Day 5.

Clinical Symptoms Day 5

Clinical Symptoms n (%)
Asymptomatic 5(6.8)
Fever 15 (20.5)
Dry Cough 6 (8.2)
Sore throat 1(1.4)
Fever, Dry Cough 7 (9.6)
Fever, Dry Cough, SOB 4 (5.5)
Fever, Dry Cough, SOB, Sore throat 2 (2.7)
Dry Cough, Sore Throat 341
Positive Contact 17 (23.3)
SOB, Dry Cough 2(2.7)
Fever, Sore throat 4 (5.5)
Fever, Sore throat, Dry Cough 4 (5.5)
Fever, SOB 1(1.4)
Fever, Dry Cough, Diarrhea 1(1.4)
Missing due to death 1(1.4)
Total 73 (100.0)

Chest X-ray Findings Day 5

Findings n (%)
Normal 51 (69.9)
Right Peripheral Opacities 2(2.7)
Left Peripheral Opacities 1(14)
Bilateral Peripheral Opacities 1(14)
Left Pulmonary Infiltrates 1(1.4)
Bilateral Pulmonary Infiltrates 8 (11.0)
Ground Glass Opacities Scatters 2 (2.7)
Mixed opacities and pulmonary infiltrates| 6 (8.2)
Missing due to death 1(1.4)
Total 73 (100.0)

on day 5 of admission.

Table-IV shows frequencies of clinical sym-
ptoms and chest X-ray findings on 5th day of
admission.

The table-V shows the frequency of the
clinical symptoms and the chest X-ray findings
on day 10.

DISCUSSION

COVID-19 has become a pandemic. Six com-
monly presented clinical symptoms of the disease
have been described!0-12, Most common are fever,
dry cough, Sore throat, shortness of breath, anos-
mia and dysgeusial2. Out of these six fevers and
dry cough are the commonest!2. Atypical symp-
toms like diarrhea, gastritis, ear ache and skin
manifestations have also been noted in COVID-
1913, The clinical diagnosis mainly depends upon
good detailed historyl14 especially the contact
and travell516,

No definitive treatment or vaccine has been
developed for COVID-19%6. The gold standard for
confirmation of COVID-19 is rt-PCRY”. No other
reliable lab indicator that can specifically monitor
the clinical course and progress of COVID-19
disease is present. COVID-19 can cause multi
organ failure or complications related to the
organ involved01819 The severity of the disease
has been more markedly observed in patients
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with co-morbids like ischemic heart disease,
Diabetes mellitus?® and respiratory diseases such
as COPD, Asthma and pulmonary tuberculosis.
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sensitive in diagnosis of COVID-19 where PCR is

negative?2. Although few centers have described

the role of chest X-Ray in triage and screening of

Table-IV: Frequencies of clinical symptoms and chest X-ray findings on day 5.

Clinical Symptoms
= = o]
< > B =R g g > g e k-
- s % 6% A3 83F 85395 2 84f E | 5
Chest X-ray Findings 2 S 28 | og lneg 28 o8 o |83 E 2 <
& S5 s¥ (2P 68 |TE8] ¢ 383 E | Ok
= sY 32 |8g8 QY |2EY 3 |8CUA i
A =~ g F§@ S S 2
n(%) | n(%) | n(%) | n(%) n(%) | n(%) | n(%) | n(%) | n(%) | n(%) | n (%)
Right Peripheral Opacities - 1(45) - - - - - - - 145 2091
Left Peripheral Opacities 1(45) - - - - - - - - - 1(45)
Bilateral Peripheral Opacities | 1 (4.5) - - - - - - - - - 1(45)
Right Pulmonary Infiltrates - - - - - - - - - - -
Left Pulmonary Infiltrates - - 1(45) - - - - - - - 1(45)
Bilateral Pulmonary Infiltrates |3 (13.6) - 1(45) |21 - - 1(4.5) - - 1(45) |8(364)
Ground Glass Opacities - - 1(45) - - 1(4.5) - - - - 2(9.1)
Scatters Mixed Opacities and
Pulmonary I nfiltlztes 1(4.5) - - 2(91) | 1(45) - - 1(4.5) | 1(45) - 6 (27.3)
Total 6(273)| 1(45) |3(13.6)|4(182) 1(45) | 1(45) | 1(45) | 1(45) | 1(45) | 2(9.1) |21 (100)

The severity of disease has been directly linked to
advancement in the age as well1221,

Respiratory symptoms are the commonest
symptoms. Although chest X-ray has been used

Table-V: Frequency of chest X-ray findings and
clinical symptoms on Day 10.

l n (%)
Clinical Symptoms
Asymptomatic 41 (56.2)
Fever 4 (5.5)
Dry Cough 4 (5.5)
Fever, Dry Cough 3(4.1)
Positive Contact 17 (23.3)
Fever, Sore throat 1(1.4)
Total 70 (95.9)
Missing | System 3(4.1)
Total 73 (100.0)
Chest X-ray Findings
Normal 67 (91.8)
Right Pulmonary Infiltrates 1(1.4)
Bilateral Pulmonary Infiltrates 2 (2.7)
Total 70 (95.9)
Missing | System 3(4.1)
Total 73 (100.0)

for screening and diagnosis?2. CT is used in triage
and screening for COVID-19 patients?2. In one
study the HRCT chest has proven to be more

suspected corona cases®® HRCT chest is better.
HRCT chest is expensive, having high radiation
exposure and cannot be used on daily basis to
monitor the disease progress?t. Chest X-ray is
easily available, less hazardous and economical
when compared to HRCT chest. Therefore chest
X-ray remains the most commonly employed
radiological modality.

Four important changes on chest X-ray have
been described*. Although they are not specific
for COVID-19 but in rt-PCR confirmed patients,
these findings can be reliably be attributed to
COVID-19%. These are peripheral opacities, basal
consolidations, pulmonary infiltrates and silhoue-
tting of hemi diaphragms. These findings can be
uni lateral or bilateral, single or multiple in
COVID-19 patients.

Studies have shown that respiratory symp-
toms are the most common manifestations of the
majority of the patients*10. Signifying importance
of chest radiology. However no study has been
shown where chest X-ray is also being used as
monitoring tool. Chest X-ray like HRCT has no
role in the diagnosis or screening of COVID-19
even where clinical history and examination are
highly suggestive?.
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Chest X-ray however is being used to moni-
tor the COVID-19 pneumonia. Few studies have
described the role of chest X-ray in response
evaluation and early detection of complications.
Although the HRCT chest still more sensitive and
specific.

In this study the data analysis shows that
fever was the main clinical symptom seen in
confirmed COVID-19 patients (table-I). Similarly
the most common chest X-ray finding was mixed
opacities followed by pulmonary infiltrates
(table-I). Only 21 patients out of 73 had positive
chest X-rays. Therefore the frequencies between
theses 21 positive chest X-rays and clinical symp-
toms of these patients was studied (table-II & V).
The analysis of tables-II & IV for the estimation of
frequencies of clinical symptoms and chest X-ray
findings show that fever is the commonest symp-
tom having maximum number of positive chest
X-rays. The one missing value shown in the table-
IV is due to the death of one patient. Rests of the
clinical symptoms do not show significant change
in their frequencies. On 5th day of admission
patients with positive chest X-ray findings were
still 21 (table-III). It is the same number of the
patients as on day 1 except that one of the
patients died. But a change of pattern was noted
from mixed to bilateral pulmonary infiltrates. On
day 1 the predominant chest X-ray finding was
mixed pattern whereas on 5t day it was bilateral
pulmonary infiltrates. Rests of the chest X-ray
findings were not significantly changed. It was
also observed that 5 patients who were asymp-
tomatic on the 5th day also had positive chest
X-ray findings. This is another important point
to be considered as being asymptomatic doesn’t
mean that silent chest X-ray changes can’t occur.

It is clearly observed in table-V that a signi-
ficant number of the patients have become asy-
mptomatic and more than 90% of chest X-rays
are normal on 10% day of admission. Two more
patients who had severe disease died. On the day
14th of the admission all alive 70 patients became
asymptomatic and their chest X-rays were nor-
mal, however they were discharged according to
the protocol.
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These treatments were given on various
guidelines as no definite treatment plan is still
available. Total of 73 patients were followed till
their discharge or they died. The patients were
analyzed on the basis of clinical symptoms and
findings on chest X-ray. Four major chest X-ray
findings are being attributed to COVID-19 in
other studies were also confirmed in this study.
Out of these the main chest X-ray findings were
mixed pattern and bilateral pulmonary infiltrates.
No such study has been found in literature espe-
cially in this region where the clinical symptoms
were studied in along with chest X-ray findings.
It was also found that all respiratory symptoms
when combined with fever are likely to have
some positive finding on chest X-ray.

It is evident from the comparison of the
clinical symptoms and chest X-ray findings that
chest X-ray has limited role in patient manage-
ment. Although it can be used to classify the
disease severity. But in our study the physicians
had more emphasis on their clinical judgment
and O saturation?®.

CONCLUSION

The severity of the clinical symptoms and
disease progression are not very well correlated
with the chest X-ray findings. The chest X-ray
has limited role in disease classification and
management and has no role in predicting the
clinical outcome. Chest X-Ray findings always
follows the clinical course. Chest X-ray is not
necessarily to be positive in isolated upper or
lower respiratory systems, however if combined
with symptoms like fever likelihood of positive
chest X-ray findings is increased. Additionally it
is not necessary that asymptomatic patients will
have normal chest X-ray.
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