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Introduction

General practitioners who have access to diagnostic investigations
from primary health care and clear referral guidelines to follow
can utilize these resources as efficiently as hospital physicians
and doctors from secondary health care [1-3]. More complex
imaging methodologies such as magnetic resonance imaging
(MRI) and X-ray computed tomography (CT) cannot be used in
Bulgarian General Practice yet and they are subject to restrictions
by the National Health Insurance Fund. The most readily available
imaging method that general physicians can apply in the diagnosis
of COVID-19 patients is convectional chest radiography. This is
a first-line test for detecting lung pathology and it is helpful for
evaluation of patients with a high pre-test probability of overt
COVID-19 pneumonia, clinical follow up, and for the evaluation
of potential complications [4].

Goal

The objective of the study was to determine the frequency of
application of plain radiography in patients with suspected or
confirmed COVID-19 infection in the General practice.

Materials and Methods

Study design

The research was designed to determine the frequency of use of

convectional radiography in patients showing clinical signs of

COVID-19 infection in the General practice. It is a cross sectional

study by applying an online individual questionnaire.

Criteria for inclusion of individuals in the study:

*  Bulgarian General practitioners

*  General practitioners, who have a list of patients covering a
wide age range

»  Criteria for exclusion of persons in the survey:

e Trainees

*  Retired General practitioners

*  Bulgarian General practitioners working abroad

*  Study setting

*  The cross sectional online study was conducted in March-
April 2021.

»  Sample size and subjects of the study

The online individual questionnaire was distributed to 118
members. 106 participants answered fully to all questions in the
survey form and only they were included in the study.

Sampling Methods

Cross sectional analysis- online individual survey form

The survey includes questions about the social-demographic
profile of general practitioners, including a specification of their
practices, as well as specific questions, concerning application
of conventional radiography for the diagnosis of lung damage in
patients suspected of COVID- 19 infection.

Data analysis Technique

The collected information was processed using the statistical
software-IBM SPSS Statistics 19.0. Statistical analyses, for
example, Mean, Standard deviation, Mode, Variance, S.E. mean,
Maximum, Minimum, Range, Skewness were performed to
explore the study sample and the data. A P-value of <0.05 was
required for statistical significance.

Ethical Considerations

Ethicalissues (including plagiarism, informed consent, misconduct,
data fabrication and/or falsification, double publication and/or
submission, redundancy, etc.) have been completely observed by
the author. The respondents were treated according to the Helsinki
Declaration of biomedical ethics. Informed consent was obtained
from each general practitioner after proper orientation regarding
the goals of the survey.

Study Limitations

Limitations of the research that should be mentioned are mainly
related to the lack of previous Bulgarian verified research studies
on the topic, which can serve as an important opportunity to
identify new gaps in the scientific literature and the need for
further expanded and in-depth research. Additionally, self-reported
data are always associated with a risk of potential sources of bias,
especially in the application of an online individual survey form
as a research method. The small sample size also determines the
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need to study a population with a larger number of participants in  Table 1: Practice characteristics.

the future, which would be considered representative of a group of | practice characteristics | %

people to whom results will be generalized. Gender

Results Male 34(32.07%)
The study’s sample involved 34(32.07%) men and 72(67.92%) | Female 72(67.92%)

women. According to age structure the predominant contingent is | Age

over 56 years old. In terms of practice location, town practices

. . ' <45 years 12(11.32%)
comprised 82.07 %of the total, with 10. 37% of practices located >
in villages and 7.54% both in a town and in a village (Table 1). The 46-55 years 41(38.67%)
single-handed practice is leading, which is typical for the Bulgarian [ 56-65 years 53(50.00%)
region. According to national guidelines, general practices rapidly | Practice location
adjusted the way they operate during the COVID-19 pandemic [ practice located in a town 87(82.07%)
to continue personal contact for patients who needed it most. - X . o
45.28% of respondents reported that they continue to conduct Cirzeias loorizd b o villz e T
face to face consultations during COVID-19 pandemic, including | Practice located both in a town and in a village | 8(7.54%)

prioritizing patients to their clinical needs (Table 2). For the period | Type of practice

of the study, almost all family physicians shared up to 5 new Single-handed practice

103(97.16%)

cases of positive PCR or antigen testing per week, as well as the

same number of patients with manifested pulmonary symptoms Gitouppeties

3(2.83%)

requiring chest radiography (87.73%, respectively 89.62%). Dominant type of consultation during COVID- 19 pandemic

COVID-19 radiological forms in conventional radiography range | Face to face consultation

48(45.28%)

from normal findings to patchy involvement of one or both lungs | ppone consultation

56(52.83%)

in mild or moderate cases, to diffuse parenchymal infiltration in
severe cases. The most common imaging findings in chest X-

Home visit

2(1.88%)

rays in the General practice were reticular pattern, bilateral and
peripheral opacifications and consolidations (42.45%).

Table 2: Frequency of application of X-ray examinations in the diagnosis of patients suspected of COVID- 19 infection.

Frequency of application of X-ray examinations in the diagnosis of patients suspected of COVID- 19 infection | n%

Average number of patients with positive PCR test Average number of patients with positive PCR test

<5 patients 93(87.73%)
Between 5-10 patients 12(11.32%)
>10 patients 1(0. 94%)
Average number of patients with manifested pulmonary symptoms requiring chest radiography per week

<5 patients 95(89.62%)
Between 5-10 patients 11(10.37%)
>10 patients 0(0.00%)
The most common findings in chest radiography:

Normal X-ray at the onset of the disease 31(29.24%)
Atypical pneumonia with presence of( Pleural effusion / Pneumothorax/Miliary pattern / Nodule/mass or,Cavitation | 3(2.83%)
etc.)

Typical pneumonia(Bilateral with occupation of lower lung fields (typical Reticular pattern), Peripheral/diffuse 45(42.45%)
type with occupation of multiple lung fields in both hemithoraces. (Ground-glass opacities) Patchy or confluent

multifocal (Consolidation)

Indeterminate type(Unilateral with occupation of middle and upper lung fields/Central type with consolidation) 19(17.92%)
Absence of shared information for X- ray pathology by General practitioner 8(7.54%)
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Discussion

A reverse transcription-polymerase chain reaction (RT-PCR) is the
standard test for the detection of SARS-CoV-2, but its sensitivity
can range [5-7]. These false negatives RT- PCR results are a real
clinical problem, especially in the early stages. The situation
is similar in COVID- 19 antigen tests [8,9]. Their sensitivity
also varies by time elapsed since exposure to the coronavirus
[10]. Shrestha B. and co- authors recommend this test should
be interpreted cautiously depending upon the prevalence of
COVID-19 infection in a particular communities and the clinical
and epidemiological context of the person who has been tested
[8]. In a time where the coronavirus cases are increasing at an
alarming rate, plain radiography also plays an important role in
the diagnostic and therapeutic protocol for COVID-19 patients
in the General practice. The clinical spectrum of COVID-19
ranges from asymptomatic and paucisymptomatic forms to severe
forms characterised by respiratory failure, sepsis, shock and
organ dysfunction syndromes [7]. A review of some international
scientific publications shows that the percentage of COVID-19
asymptomatic patients varies between 30 and 40 [7,11,12]. In
symptomatic individuals, COVID-19 is predominantly manifested
by systemic and / or respiratory symptoms, which requires early
diagnosis, properly grading the severity of the disease and directing
treatment in outpatient or hospital conditions. In addition, the
signs of coronavirus infection are very often nonspecific. This
creates difficulties in clinical differentiation of COVID-19 and
other common respiratory infections [7,13,14]. The presence of
accompanying or new founded conditions which resemble the
findings of COVID-19 at radiography is an additional challenge
in the diagnostic aspect [6]. Moreover, proper interpretation of
a chest x-ray picture is based on a good collaboration between
the physician who treats and is familiar with medical history
of the patient, and the radiologist. This collegial connection is
extremely useful in the General practice where conventional chest
radiography is the first line imaging test in patients with suspected
or confirmed COVID-19 due to its availability, accessibility and
inexpensiveness. In the General practice, plain radiography is
the only possible, quick and non-invasive method for detecting
pathological changes in the lungs due to restrictions from the
contract partner - the National Health Insurance Fund. During the
COVID-19 pandemic this imaging diagnostic method, which is
less sensitive than computed tomography[15], is very often used by
the respondents, facilitates their work and supports the diagnostic
process in patients with coronavirus infection. The optimal chest
X-ray includes posteroanterior (PA) and lateral projections with
the patient standing [12]. Sometimes it is possible false positives
on chest X-rays caused by lack of inspiration, breast prominence
and poor positioning of the patient [7, 12]. False negative results
of chest x-ray picture are not excluded. They are usually due to
the prematurity of the imaging test, the limitations of the X-ray
technique or the absence of pulmonary disease at the time of
presentation [7,15,16]. Respondents shared that chest X-rays may
be normal in mild cases or in the initial stages of the disease, while
patients with moderate to severe symptoms are unlikely to have a
normal chest x-ray. Pathological changes in the lungs are especially

visible on an X-ray in the second week of the patient’s illness.
International studies have also confirmed that in the early phase of
the COVID- 19 infection, it is normal to be unable to detect lung
involvement by conventional radiography and findings are more
extensive 10-12 days after the onset of symptoms [7,15]. Lung
radiography is most often performed when the patient’s symptoms
worsen. In mild to moderate course of the disease, it is possible to
apply conventional radiography earlier. However, due to the risk
of a false-negative X-ray result, it should be performed at least one
week after a positive PCR testresult. Some researchers have divided
chest X-rays in patients with suspected COVID-19 disease into
four categories to facilitate diagnosis- normal X-ray picture, chest
X-ray with typical findings commonly associated with COVID-19
in the scientific literature, chest X-ray with indeterminate findings
and chest X-ray with atypical and uncommon findings [7,15,17-
20]. General practitioners presented the findings visible on chest
X-ray of their patients, which were suspected or with a confirmed
diagnosis of COVID-19 in asimilar model. The normal and negative
finding from conventional radiography does not rule out SARS-
CoV-2 infection, as may be the case in mild forms of the disease
according to 29.24% of respondents. Several family doctors shared
the cases of developing COVID-19 symptoms from the respiratory
system, which was not detected by standard radiography, as well
as for patients with negative PCR or antigen test results but with
positive chest radiography. Almost all respondents expressed an
opinion that the imaging findings vary not only depending on the
stage of the disease during the X-ray scan, but also on the patient’s
age, immunity status, underlying diseases and drug interventions.
42.45 % of medics reported typical radiological findings on the
chest of their patients suspected of COVID-19 disease, including
reticular pattern, areas of ground glass density and consolidations,
which often had a correlation with the severity of the symptoms.
Initially, chest images show multiple small patchy shadows and
interstitial changes, remarkable at the periphery of the lungs
[13,21,22]. International research has shared that the most
common findings on chest x-rays ware multifocal, peripheral
ground glass opacities affecting the lower lobes, combined with
zones of reticular changes [3-4,15,23-27]. In the course of illness,
the ground glass opacities progressed into consolidations peaking
around 6—11days [28]. According to Martinez Chamorro E. and
co- authors between the first and third week from the onset of
symptoms, typical X-ray findings may progress to diffuse disease
[7]. Wu D. and co-authors have concluded that severe cases
can further develop to bilateral multiple ground-glass opacity,
infiltrating shadows, and pulmonary consolidation [22]. Septal
thickening, pleural effusion, lymphadenopathy, cavitation and
bronchiectasis have been observed less frequently as noted by
other researchers [15,25,28]. 17.92% of respondents indicated
the existence of cases with indeterminate findings from chest
radiography in their practices, requiring a differential diagnosis
with other infections or complications of accompanying diseases.
The percentage of general practitioners reporting the diagnosis
of COVID-19 suspected patient with atypical chest X-ray
manifestations is minimal (2.83%), but this determines the need
for deeper and more specific knowledge about SARS-CoV-2
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infection and its manifestations, complications and dimensions
visible through plain radiography.

Conclusion

Conventional radiography will always remain the gold standard
for examining the chest and changes in it. COVID-19 lung
involvement images have certain features that can be detected by
chest X-rays. So that this imaging method is particularly suitable,
convenient, easy and non-invasive for the diagnosis of COVID-19
suspected patients in the General practice. Its application at the
appropriate time provides an opportunity for general practitioners
to make an adequate diagnosis and to offer appropriate treatment
to persons suspected of coronavirus infection.
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