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Abstract

Introduction. Reverse transcription polymerase chain reaction (RT-PCR) is the gold standard method for diagnosing SARS-
CoV-2 disease. However, due to limited accessibility to this test during the pandemic, diagnostic imaging was used to
support diagnostic suspicion and avoid delays in medical care. Objective. Determine the accuracy of diagnostic imaging
(chest X-ray and computed tomography) in diagnosing SARS-CoV-2 infection, compared to RT-PCR result. Methodology.
An analytical cross-sectional study was conducted. The imaging reports of 138 patients were compared with their RT-PCR
results to calculate sensitivity, specificity, positive predictive value, and negative predictive value for both chest X-ray and
computed tomography. Concordance between the imaging results and RT-PCR was measured using Cohen's Kappa index
and Bayes factor. Results. Computed tomography showed a sensitivity of 92.9 %, a specificity of 64 %, a positive predictive
value of 92.1 %, and a negative predictive value of 66.7 %. On the other hand, X-rays showed a sensitivity of 86 %, a specificity
of 52.9 %, a positive predictive value of 92.9 %, and a negative predictive value of 34.6 %. Conclusion. Computed tomography
showed moderate diagnostic concordance and is particularly useful in cases of moderate to high clinical suspicion, diagnostic
discrepancy, or the need to confirm complications. On the other hand, X-rays showed low diagnostic concordance and
should be used in combination with RT-PCR for a definitive diagnosis, especially in cases of high clinical suspicion.
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Resumen

Introduccion. La reacciéon en cadena de la polimerasa de transcripcion inversa (RT-PCR) es el estandard de oro para el
diagnostico de enfermedad por SARS-CoV-2. En el contexto de la pandemia con accesibilidad limitada a esta prueba, las
imagenes diagndsticas aportaron hallazgos que sustentan la sospecha diagnéstica, evitando retrasos en atencion médica.
Objetivo. Determinar la sensibilidad, especificidad, valor predictivo positivo y negativo de las imagenes diagndsticas y su
concordancia respecto al resultado de RT-PCR. Metodologia. Estudio transversal analitico. Se compard el resultado del
reporte por imagenes con los resultados de RT-PCR en 138 pacientes. Se calculd la sensibilidad, especificidad, valor predictivo
positivo y valor predictivo negativo para los rayos X de térax y tomografia computarizada para el diagnéstico de infeccién
por SARS-CoV-2. Se utilizé el indice Kappa de Cohen y el factor de Bayes para medir la concordancia y fuerza de asociaciéon
entre las variables. Resultados. La tomografia computarizada presenté una sensibilidad de 92,9 %, una especificidad del 64 %,
un valor predictivo positivo de 92,1 % y un valor predictivo negativo de 66,7 %; mientras que, los rayos X presentaron una
sensibilidad del 86 %, una especificidad del 52,9 %, un valor predictivo positivo de 92,9 % y un valor predictivo negativo del
34,6 %. Conclusion. La tomografia mostré concordancia diagnéstica moderada; su utilidad es mayor en casos de sospecha
clinica moderada-alta, discrepancia diagndstica o confirmacion de complicaciones. Los rayos X mostraron concordancia
diagndstica baja; este método es de utilidad en casos de alta sospecha clinica, pero necesita comprobacion con RT-PCR para
un diagnostico definitivo.

Palabras clave
SARS-CoV-2, Sensibilidad y Especificidad, Tomografia, Rayos X, Valor Predictivo de las Pruebas.

Introduction gered the mostimportant health emergency
of the modern era, causing the collapse of
health systems in many countries due to
the consumption of human and financial
resources, claiming the direct or indirect lives

of 14.9 million people in its first two years!

COVID-19, a disease caused by SARS-CoV-2,
a virus belonging to the Coronaviridae family,
is characterized by its high contagiousness
morbidity and mortality. This disease trig-
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In El Salvador, the first reported case of
SARS-CoV-2 was on March 18, 2020. Since
then, the incidence spread exponentially
throughout the national territory, reaching
555 confirmed cases, with 12 deaths and
26 accumulated recovered cases up to May
of the same year." This generated the need
for accurate and timely diagnoses, so the
Ministry of Health indicated the performance
of 29 931 RT-PCR tests until May 2020, i.e., an
average of 599 tests per day nationwide.”

RT-PCR is known to be highly specific
but has the disadvantage of variable sensi-
tivity (60-70 % to 95-97 %), depending on
the stage of the disease at which the test is
performed. False negatives are more likely
in the early stages, with a 100 % probability
if performed on the first day of exposure to
the virus, 38 % on the day of symptom onset,
and 20 % on the third day of symptoms.
This fact, together with the need for struc-
tured equipment for its handling, interpre-
tation time, and transmission of results to
local operational levels, complicated its
systematic application in the face of over-
crowded emergency units and the need to
provide rapid patient care.

Therefore, they began to rely on avail-
able imaging tests to confirm the diag-
nosis, classify the severity of the disease,
evaluate complications and rule out other
simulating entities, avoiding delays in the
initiation of treatment.

Although  definitive  diagnosis  of
SARS-CoV-2 infection is based on any of the
three types of laboratory tests (polymerase
chain reaction, antigen detection tests,
or antibody detection tests)¥ the World
Health Organization (WHO) recommended
performing thoracic imaging studies in the
following scenarios: symptomatic patients
when RT-PCR is not available, results are
delayed or there is high clinical suspicion
with negative laboratory test."

In addition, it suggests performing
imaging studies complementary to the clin-
ical and laboratory approach in suspected
patients, confirmed non-hospitalized or
with mild symptoms to decide on hospital
admission, or with moderate or severe
symptoms to help determine the type of
care and therapeutic management.”

Several imaging techniques are avail-
able for the management of patients with
clinical suspicion of SARS-CoV-2 infection,
such as radiography, computed tomog-
raphy (CT), and lung ultrasound. These
methods are complementary to each other
and offer options for the evaluation of the
different organs and systems according
to the evolutionary stage of the disease;
imaging tests are also important for the

timely identification of acute complications
of the disease and chronic sequelae in the
pulmonary parenchyma.”

The objective of the research was to
determine the sensitivity, specificity, positive
and negative predictive value of diagnostic
images and their concordance concerning
the RT-PCR result in patients who consulted
with suspected SARS-CoV-2 infection at
the General Hospital of the Salvadoran
Social Security Institute (HG-ISSS) from
March to September 2020.

Methodology

An observational study was conducted at
the General Hospital of the Salvadoran Social
Security Institute (HG-ISSS) from March to
September 2020. The study evaluated clinical
records, diagnosticimaging studies (X-rays and
CT scans), and RT-PCR results for SARS-CoV-2
in patients with suspected SARS-CoV-2.

The study universe included patients
who consulted from March to September
2020 at the HG-ISSS with respiratory symp-
toms suspicious of SARS-CoV-2 disease,
regardless of the time of evolution and
severity, totaling 1309 patients identified.

This study included 214 patients
with suspected SARS-CoV-2 who under-
went X-rays, CT scans, and RT-PCR tests
during the research period.

The sample size of 214 patients was
calculated using the finite population equa-
tion, with a sampling error of 0.05 and a 95 %
confidence interval. The calculated preva-
lence of SARS-CoV-2 disease is 1.14 %, based
on data from the Salvadoran population
and the report of the Office of the Resident
Coordinator and the Office for the Coordi-
nation of Humanitarian Affairs (OCHA) of
May 11, 2020. The theoretical sensitivity and
specificity of RT-PCR were used to obtain a
sample size of 138 patients.

The sample was selected by simple
random sampling, including patients who
met the inclusion criteria: clinical suspicion
of SARS-CoV-2 disease, imaging studies,
and RT-PCR test, and excluding those with
incomplete clinical record data.

A data collection instrument was used,
which consisted of a self-completion sheet
divided into three sections. The first section
included patient demographic variables
such as sex, age, medical history, and symp-
toms described in the clinical history of the
emergency unit. The second part focused
on the radiological and tomographic reports
in 64 slices, in high-resolution single phase
with reconstruction in pulmonary and soft
tissue window. These reports were classified
according to the Coronavirus Classification
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System (CO-RADS), which classifies the find-
ings as typical, atypical, indeterminate, or
negative. They were interpreted by institu-
tional radiologists with an average experi-
ence in diagnostic imaging of five years.

In the case of Chest X-rays, these were
performed on stationary digital equip-
ment and interpreted by ten radiology and
imaging resident physicians in their third
(five residents) and fourth (five residents)
year of training, who have at least two
years of previous medical specialty (surgery,
internal medicine or gynecology). The same
CO-RADS classification categories adapted
to chest radiography were applied. The
segmentation of the interpreters according
to the imaging study modality into radiolo-
gist and radiology resident physicians is stip-
ulated by the administrative organization
of the Radiology and Imaging Department
HG-ISSS, so it was adopted in the method-
ological design of this research.

The third section addressed the results of
RT-PCRtests obtained from the internal data-
bases of the HG-ISSS epidemiology depart-
ment, considering only those reported with
positive or negative results.

Double-entry tables were constructed
with the data collected to determine sensi-
tivity, specificity, and positive and negative
predictive values, using Microsoft Excel 365°
and the Epi Info™ automatic calculators for
analysis. Statistical analysis was performed
with the STATA 14 program, calculating
Cohen's Kappa index (k) to evaluate the
concordance of the instruments of the
categorical measures, considering the
value of one as perfect concordance, 0 to
0.99 as weak concordance, 0 to -0.99 as
weak discordance, -1 as total discordance
and > 0.75 as acceptable concordance.
Confidence intervals (Cl) were taken into
consideration. In addition, the Bayes factor
(BF) was calculated to measure the strength
of association based on Jeffrey's value clas-
sification scheme: weak (1.1-3), moderate
(3.1-10), strong (10-30), very strong
(30-100) and extreme (>100).

The study was conducted by the princi-
ples of the Declaration of Helsinki, with prior
authorization from the ethics committee of
the Salvadoran Social Security Institute for
the review of clinical records and the gener-
ation of a protected database, guaranteeing
the confidentiality and exclusive scientific
use of the participants' information.

Results

A total of 138 patients with suspected
SARS-CoV-2 disease were studied. Of the
total, 58 % were men, with a mean age of

58 + ten years. Most of them were economi-
cally active (contributors), resided in urban
areas, having completed basic education
(9th grade). The most affected age group
was 61-65, with 26 patients representing
19 % of the total cases (Figure 1).

Comorbidity was present in 73.9 % of
the patients. Arterial hypertension was the
most frequent, with 61.6 %, followed by
diabetes mellitus with 39.1 % and obesity
with 283 %. These categories were not
mutually exclusive; therefore, a patient
could present more than one comorbidity.
There was no comorbidity in 26.1 % of the
patients. In 93.5 % of the cases, symptoms
were reported as the reason for consultation
(Table 1), the most common being fever
(77.5 %), cough (68.8 %), general malaise
(56.5 %), and dyspnea (45.6 %). Only 6.5 % of
patients were asymptomatic.

When evaluating diagnostic imaging,
62 9% and 63 % of patients were categorized
with typical findings on radiographs and CT,
respectively (Table 2).

The main radiographic findings were
"patchy opacities" (43 %) and alveolar-
interstitial infiltrates (22 %), predominantly
bilateral (40 %) and peripheral (38 %), mainly
affecting the lower third in almost half of the
cases. On CT, the findings included "ground-
glass opacity" (43 %) and alveolar-interstitial
infiltrates (22 %), identical to those reported
by X-ray (Table 3). Furthermore, CT lesions
were predominantly peripherally distrib-
uted (59 %), predominantly affecting the
lower lobes (69.6 %) with no predilection
for laterality, followed by the middle lobe
(58.7 %) and left upper lobe (35.5 %).

Specific signs were identified in the air
bronchogram in some cases, including
fibrous bands and perivascular thickening;
septal thickening (interlobular) and "crazy
paving" pattern (ground glass associated
with septal thickening) were reported less
frequently. 33.3 % of the cases did not report
specific signs in the tomographic report.

Extrapulmonary manifestations included
pleural effusion in 10 % and enlarged lymph
nodes in 1 % of cases (Table 3).

Of the total number of patients evalu-
ated, 82 % had a positive RT-PCR test result
for SARS-CoV-2, used as the gold standard
for evaluating imaging methods.

Cohen's Kappa index was calculated
to evaluate the diagnostic agreement
between the imaging methods: 0.32 (95 %
Cl 0.17-047) for X-rays, indicating a low
diagnostic agreement (0.2-04), and 0.58
(95 % Cl 042-0.73) for CT, representing a
moderate diagnostic agreement (0.4-0.6).
In addition, values were obtained to specify
the degree of probative strength, obtaining
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Figure 1. Age distribution of patients with suspected SARS-CoV-2

Table 1. Characterization of patients with suspected SARS-CoV-2

Variables Values
Number of patients 138
Average age in years 58+ 10
Sex
Male 58%
Female 42%
Initial evaluation
Symptomatic 93.5%
Asymptomatic 6.5%
Clinical history
Comorbidities 739 %
No comorbidities 26.1 %

Table 2. Diagnostic classification of thoracic imaging for SARS-CoV-2

Classification X-ray cT
(Interpretation) (Resident physician) (Radiologist)
Typical findings 62 % 63 %
Atypical findings 12 % 15 %
Indeterminate findings 7% 5%
Negative findings 19 % 17 %

for X-rays the BF of 1.8 corresponding to a
weak probative strength (1.1-3) and CT the
BF of 3.6 concerning a moderate probative
strength (3.1-10) (Table 4).

Discussion
The sensitivity and specificity of different

imaging methods for detecting SARS-CoV-2
infection show mixed evidence. For X-rays,

reports indicate relatively lower sensitivity
(15.5-69 %) but higher specificity (89-97 %).
The positive predictive value (PPV) s
83.8 %, and the negative predictive value
(NPV) is 50.1 9.

These data appear to conflict with those
reported in the study. However, It is impor-
tant to note that the international data were
obtained from studies conducted at the
outset of the pandemic, when the clinical
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and imaging behavior of SARS-CoV-2 infec-
tion was not yet fully understood. This could
explain the high sensitivity and positive
predictive value currently observed. The low
specificity observed in the study, in compar-
ison to international studies (89-97 %)
may be attributed to technical factors that
influence the image, as well as the level
of experience of the medical personnel
who corroborated the interpretation. In
particular, the interpretations were mainly
performed by personnel in their last year of
training in diagnostic imaging.

Based on this, X-rays, being cheaper and
more accessible, could be most useful in
cases of high clinical suspicion to confirm
positivity. Some studies suggest its useful-
ness as a diagnostic alternative in emer-
gency departments, especially when access
to RT-PCR tests is limited or in situations
where false negatives are suspected.”

It is important to note that the absence
of X-ray findings does not rule out the
presence of the disease, especially in the
early stages. Some studies report that up
to 388 % of symptomatic patients with
SARS-CoV-2 have a normal chest X-ray at
the time of diagnosis, which suggests a low
diagnostic sensitivity in the early stages of

Table 3. Diagnostic Thoracic Imaging Findings

the disease, so its use as a screening method
is not recommended."**

The most frequently reported findings on
chestradiographs are similarto those of other
viral pneumonias: focal and ground-glass
opacities, which can range from very subtle
to affecting both lungs, with a characteristic
peripheral distribution ™ In initial case
series studies in Wuhan, China, where the
first cases were documented, they reported
that 75 % of patients showed bilateral and
25 % unilateral findings.* Other case series
studies, such as that of Wang et al. reported
that out of a total of 138 patients, 100 %
showed bilateral findings In the present
study, a lower proportion of bilateral and
unilateral findings was found, which could
be attributed to temporal and geographic
differences in the evolution of the virus and
its clinical and imaging manifestations*"!

Chest CT is reported to be the most
sensitive and specific method for detecting
SARS-CoV-2 infection compared to chest
X-ray™ However, CT may be normal on
admission, even with confirmed infection
by RT-PCR." Some studies report that 2-56 %
of patients may have a normal CT scan
between day 0-3+3 from symptom onset,
despite a positive RT-PCR I

Findings X-Ray cT

Patchy opacities 43 %  Patchy opacities 49 %
Consolidation 16 % Consolidation 20 %

Types of lesions ﬂlgﬁ(r)ali)eizterstitial 2% {;\%/E?[il?eizterstitial 24 %
Others 19% Others 7%
Unilateral 2%  Unilateral 0%
Bilateral 40% Bilateral 14 %

Lesion distribution Peripheral 38% Peripheral 59 %
Central 10% Central 12 %
None/other 10% None/other 15 %
Upper third 14 % Right upper lobe 26.1%
Middle third 28% Right middle lobe 58.7 %

Location Lower third 48% Right lower lobe 69.6 %
No lesions 10% Left upper lobe 355%
- - Left lower lobe 69.6 %

Table 4. Sensitivity, specificity, positive predictive value, negative predictive value of thoracic

imaging for SARS-CoV-2

Diagnostic test (S) (S) (PPV) (NPV) (K) (BF)
Chest X-ray 86 % 529 % 92.9 % 34.6 % 032 1.8
Chest CT 929 % 64 % 92.1 % 66.7 % 0.58 36

Findings: (S) Sensitivity. (S) Specificity. (PPV) Positive predictive value. (NPV) Negative predictive value. (K) Kohen Kappa

index. (BF) Bayes factor.
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In the study, CT showed moderate diag-
nostic concordance, with high sensitivity
and PPV but moderate specificity and NPV;
these values are similar to those reported
internationally. For example, Sharma et al.
reported a sensitivity of up to 98 %%, Kim
etal. 94 % (95 % Cl) for chest CT* and Herpé
etal reported a specificity of 88 %, sensitivity
of 80 %, PPV 89 % and NPV 79 %%

CT shows a higher vyield in cases of
moderate clinical suspicion, diagnostic
discrepancy, or for the detection of compli-
cations. Common CT findings include
peripherally distributed, bilateral, multi-
focal ground-glass areas associated with
subsegmental  patchy  consolidations,
mainly affecting lower lobes and poste-
rior segments

A case series in China reported that
"ground glass" was the most common
finding at 45-67 %, similar to the data
obtained in the investigation* Consolida-
tive lesions were approximately 30-60 %, a
percentage almost three times higher than
that found in the investigation, which could
be attributable to differences in the disease
at the time of evaluation, circulating strains,
and lineages of the virus.

Theinvestigation also documented other
specific findings, such as the thickening
of interlobular septa and the crazy-paving
pattern, findings similar to those reported in
Mexican case series i Because CT can be
normal in the initial periods of the disease,
it is not recommended as a screening or
early diagnostic tool iz Although the
sensitivity of RT-PCR varies considerably
among studies, e.g,, Smith et al. reported a
sensitivity of 30 % to 91 %,” when evaluating
imaging studies concerning RT-PCR results
for SARS-CoV-2, it was found that "posi-
tive" categories correlated well with RT-PCR
results but categories considered "negative"
showed low negative predictive values due
to their limited ability to rule out disease in
the absence of imaging findings, indepen-
dent of the study modality analyzed.

Regarding the clinical characterization
of the patients, most cases were symptom-
atic, with fever being the main symptom
of SARS-CoV-2 infection, data consistent
with international studies that report a high
percentage of fever (98.6 %), fatigue (69.6 %)
and dry cough (594 %) as the main symp-
toms in the first cases reported in China*
While, other case series mention that fever
(83 %), cough (82 %), and respiratory distress
(31 %) were the main symptoms.*

A limitation of this study was the lack of
consistency in the imaging reports, leading
to variability in the terminology used by
different radiologists. Additionally, two

different groups of professionals interpreted
the images based on the imaging method
used: radiologist physicians interpreted
computed tomography (CT) scans, while
radiology resident physicians interpreted
chest radiographs (X-rays). This difference in
interpretation could have introduced biases
related to the experience of the group
interpreting the radiographs, potentially
affecting the accuracy of the evaluations.
Furthermore, since each imaging method
has unique characteristics that influence
its sensitivity and specificity in detecting
disease, the results obtained are not directly
comparable with each other, regard-
less of the interprete.

It is recommended to standardize the
information in reports by adopting institu-
tional templates. Additionally, expanding
the use of Picture Archiving Communica-
tion Systems (PACS) and Integrated Health
Services Networks (RISS) for storing and
transmitting diagnostic images is advised.
This will enhance the coordination of care
services, making it easier for medical special-
ties to collaborate in order to implement
timely treatments based on imaging results.

Conclusion

Computed tomography showed high sensi-
tivity and positive predictive value, with mo-
derate specificity, negative predictive value,
and diagnostic concordance, making it a
viable alternative in cases of moderate-high
clinical suspicion, diagnostic discrepancy,
or to rule out complications. X-rays showed
high sensitivity and positive predictive va-
lue, but low specificity, negative predictive
value, and low diagnostic concordance.
They will be useful in cases of high clinical
suspicion but need to be complemented
with RT-PCR for a definitive diagnosis.

Funding

No external funds were available.

References

i.  Organizacion Panamericana para la Salud.
Exceso mundial de mortalidad asociado
a la pandemia de COVID-19. Consulted
date: August 17,2023. Available at: https.//
www.who.int/es/news-room/questions-
and-answers/item/global-excess-deaths-
associated-with-the-COVID-19-pandemic

ii. Fundaungo. Evolucion de casos del
COVID-19 en El Salvador, del 14 de marzo al
3 de mayo de 2020. BOLETIN 1 - 4 de mayo
de 2020. Consulted date: August 17, 2023.

166

Alerta 2024; 7(2):161-168
Diagnostic concordance of thoracic images for Covid-19 disease


https://www.who.int/es/news-room/questions-and-answers/item/global-excess-deaths-associated-with-the
https://www.who.int/es/news-room/questions-and-answers/item/global-excess-deaths-associated-with-the
https://www.who.int/es/news-room/questions-and-answers/item/global-excess-deaths-associated-with-the
https://www.who.int/es/news-room/questions-and-answers/item/global-excess-deaths-associated-with-the

Vi.

Vii.

viil.

Xi.

Available at: https://observatoriocovid19.sv/
doc/biblioteca/nac/2020 05 06 _Boletin
COVID_FINAL pdf

Martinez Chamorro E, Diez Tascon A,
Ibafez Sanz L, et al. Diagndstico radioldgico
del paciente con COVID-19. Radiologfa.
2021,63(1):56-73. DOL: 10.1016/].
x.2020.11.001

Villafuerte D, Ojeda L, Valladares M, et al.
Aspectos imagenologicos Utiles en el
diagnostico y seguimiento de pacientes con
COVID-19. Medisur vol.18 no.5 °Cienfuegos
sept-oct. 2020. Consulted date: October
2,2020. Available at: http://scielo.sld.cu/
scielo.php?script=sci_arttext&pid=51727-
897X2020000500886

Smith DL, Grenier JP, Batte C, Spieler B.

A Characteristic Chest Radiographic
Pattern in the Setting of the COVID-19
Pandemic. Radiology: Cardiothoracic
Imaging. 2020;2(5):200280. DOL: 10.1148/
ryct.2020200280

Choi H, Qi X, Yoon SH, Park SJ, Lee KH,

Kim JY, et al. Extension of Coronavirus
Disease 2019 on Chest CT and Implications
for Chest Radiographic Interpretation. Radiol
Cardiothorac Imaging. 2020;2(2):e200107.
DOI: 10.1148/ryct.2020200107

Ippolito, D, Pecorelli, A, Maino, C,
Capodaglio, C, et al. Diagnostic impact of
bedside chest X-ray features of 2019 novel
coronavirus in the routine admission at the
emergency department: case series from
Lombardy region. European Journal of
Radiology. 2020.129:109092. DOL: 10.1016/].
ejrad.2020.109092

Mayanga-Sausa L, Guerra-Tueros MS, Lira-
Villasante A, Pastor-Gutiérrez DK. Utilidad
de la radiograffa de térax en el contexto de
la pandemia por Sars-Cov-2. Rev. Fac. Med.
Hum. 2020;20(4):682-689. DOL: 10.25176/
rfmh.v20i4.3034

Palleiro Giménez AM, Franquet Casas T.
COVID-19. Alteraciones radioldgicas en

las distintas fases. Medicina respiratoria
2020;13(2):37-49. Consulted date:

August 17,2023. Available at: http//www.
neumologiaysalud.es/descargas/R13/
R132-5.pdf

A Nava-Munoz, S Gomez-Pefia, ME Fuentes-
Ferrer, B Cabeza, A Victoria, A Bustos.
Neumonia COVID-19: relacion entre la
radiografia de térax inicial y los datos
analiticos. Radiologia. 2021,63(6):484-494.
DOL: 10.1016/}.rx.2021.06.001

Diaz FN, Castro HM, Nunez MM,

Furcada JM, et al. Hallazgos por imégenes
en COVID-19. Actualizacién y avances en.
2020;40. Rev. Hosp. Ital. B.Aires 2020; 40(3):
144-150. https://www1.hospitalitaliano.
org.ar/multimedia/archivos/noticias
attachs/47/documentos/114613 144-150-

13-26-20-Diaz-A.pdf

Xii.

Xiil.

XiV.

XV.

XVi.

XVil.

Xviil.

XiX.

XX.

XXi.

B Weinstock M, Echenique A, W Russell J, et al.
Chest X-Ray Findings in 636 Ambulatory
Patients with COVID-19 Presenting to

an Urgent Care Center: A Normal Chest
X-Ray Is no Guarantee. Journal of Urgent
Care Medicine. Consulted date: August 17,
2023. 2020. https://www.jucm.com/
chest-x-ray-findings-in-636-ambulatory-
patients-with-COVID-19-presenting-to-an-
urgent-care-center-a-normal-chest-x-ray-is-
no-guarantee/

Manna S, Wruble J. COVID-19: A
Multimodality Review of Radiologic
Techniques, Clinical Utility, and Imaging
Features. Radiology: Cardiothoracic
Imaging. 2020;2(3):200210. DOL: 10.1148/
ryct.2020200210

Toussie D, Voutsinas N, Finkelstein M, et al.
Clinical and Chest Radiography Features
Determine Patient Outcomes in Young
and Middle-aged Adults with COVID-19.
Radiology. 2020;297(1):E197-E206.

DOI: 10.1148/radiol.2020201754

Chen N, Zhou M, Dong X, et al.
Epidemiological and clinical characteristics
of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive
study. Lancet. 2020,395(10223):507-513.
DOI: 10.1016/50140-6736(20)30211-7
Wang D, Hu B, Hu C, Zhu F, Liu X, et al.
Clinical Characteristics of 138 Hospitalized
Patients With 2019 Novel Coronavirus-
Infected Pneumonia in Wuhan, China. JAMA.
2020;323(11):1061-1069. DOI: 10.1001/
jama.2020.1585

Organizacion Panamericana de la

Salud / Organizacion Mundial de la

Salud. Actualizacion epidemioldgica:
Enfermedad por Coronavirus (COVID-19).
2021. Available at: https://iris.paho.
org/bitstream/handle/10665.2/54283/
EpiUpdate18May2021 spa.
pdf?sequence=2&isAllowed=y

Yang W, Yan F. Patients with RT-PCR-
confirmed COVID-19 and Normal Chest CT.
Radiology. 2020;295(2):E3. DO 10.1148/
radiol.2020200702

Sharma A, Ahmad Farouk |, Lal SK. COVID-19:
A Review on the Novel Coronavirus Disease
Evolution, Transmission, Detection, Control
and Prevention. Viruses. 2021;13(2):202.
DOI: 10.3390/v13020202

Kim H, Hong H, Yoon SH. (2020).
Diagnostic Performance of CT and Reverse
Transcriptase Polymerase Chain Reaction
for Coronavirus Disease 2019: A Meta-
Analysis. Radiology. 2020:296(3):E145-E155.
DOL: 10.1148/radiol.2020201343

Herpe G, Lederlin M, Naudin M, Ohana M,
Chaumoitre K, Gregory J, et al. Efficacy

of Chest CT for COVID-19 Pneumonia
Diagnosis in France. Radiology.

DOI: 10.5377/alertav7i2.18157
Granados Flores NA, et al.


https://doi.org/10.1016/j.rx.2020.11.001
https://doi.org/10.1016/j.rx.2020.11.001
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-897X2020000500886
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-897X2020000500886
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1727-897X2020000500886
https://doi.org/10.1148/ryct.2020200280
https://doi.org/10.1148/ryct.2020200280
https://doi.org/10.1148/ryct.2020200107
https://doi.org/10.1016/j.ejrad.2020.109092
https://doi.org/10.1016/j.ejrad.2020.109092
https://doi.org/10.25176/rfmh.v20i4.3034
https://doi.org/10.25176/rfmh.v20i4.3034
http://www.neumologiaysalud.es/descargas/R13/R132-5.pdf
http://www.neumologiaysalud.es/descargas/R13/R132-5.pdf
http://www.neumologiaysalud.es/descargas/R13/R132-5.pdf
https://doi.org/10.1016/j.rx.2021.06.001
https://www1.hospitalitaliano.org.ar/multimedia/archivos/noticias_attachs/47/documentos/114613_144-1
https://www1.hospitalitaliano.org.ar/multimedia/archivos/noticias_attachs/47/documentos/114613_144-1
https://www1.hospitalitaliano.org.ar/multimedia/archivos/noticias_attachs/47/documentos/114613_144-1
https://www1.hospitalitaliano.org.ar/multimedia/archivos/noticias_attachs/47/documentos/114613_144-1
https://www.jucm.com/chest-x-ray-findings-in-636-ambulatory-patients-with-covid-19-presenting-to-an-
https://www.jucm.com/chest-x-ray-findings-in-636-ambulatory-patients-with-covid-19-presenting-to-an-
https://www.jucm.com/chest-x-ray-findings-in-636-ambulatory-patients-with-covid-19-presenting-to-an-
https://www.jucm.com/chest-x-ray-findings-in-636-ambulatory-patients-with-covid-19-presenting-to-an-
https://www.jucm.com/chest-x-ray-findings-in-636-ambulatory-patients-with-covid-19-presenting-to-an-
https://doi.org/10.1148/ryct.2020200210
https://doi.org/10.1148/ryct.2020200210
https://doi.org/10.1148/radiol.2020201754
https://doi.org/10.1016/S0140-6736(20)30211-7
https://doi.org/10.1001/jama.2020.1585
https://doi.org/10.1001/jama.2020.1585
https://iris.paho.org/bitstream/handle/10665.2/54283/EpiUpdate18May2021_spa.pdf?sequence=2&isAllowed
https://iris.paho.org/bitstream/handle/10665.2/54283/EpiUpdate18May2021_spa.pdf?sequence=2&isAllowed
https://iris.paho.org/bitstream/handle/10665.2/54283/EpiUpdate18May2021_spa.pdf?sequence=2&isAllowed
https://iris.paho.org/bitstream/handle/10665.2/54283/EpiUpdate18May2021_spa.pdf?sequence=2&isAllowed
https://doi.org/10.1148/radiol.2020200702
https://doi.org/10.1148/radiol.2020200702
https://doi.org/10.3390/v13020202
https://doi.org/10.1148/radiol.2020201343

XXil.

XXiil.

XXIV.

XXV.

XXVi.

XXVil.

2021;298(2): E81-E87. DOL: 10.1148/

radiol.2020202568

Caruso D, Zerunian M, Polici M, Pucciarelli F,
Polidori T, Rucci C, et al. Chest CT Features
of COVID-19 in Rome, Italy. Radiology.
2020,296(2):E79-E85. DOI: 10.1148/

radiol.2020201237

Islam N, Ebrahimzadeh S, Salameh JP,

Kazi S, Fabiano N, Treanor L, et al. Thoracic
imaging tests for the diagnosis of COVID-19.
Cochrane Database of Systematic Reviews.
Consulted date: June 25, 2023. Available

at: https://www.cochranelibrary.com/cdsr/
doi/10.1002/14651858.CD013639.pub4/full
Castillo AF, Bazaes ND, Huete GA. Radiologia
en la Pandemia COVID-19: Uso actual,
recomendaciones para la estructuracion
del informe radioldgico y experiencia de
nuestro departamento. Revista Chilena de
Radiologfa. 2020;26(3):88-99. DOI: 10.4067/
50717-93082020000300088
Collado-Chagoya R, et al. Hallazgos
tomograficos entre sobrevivientes y
no-sobrevivientes con COVID-19 y utilidad
clinica de una puntuacién de tomografia
toracica. Radiologia. 2022;64(1):11-16.

DOI: 10.1016/}.rx.2021.09.010

Rodriguez OCV, Gonzélez VC, Figueroa GJ.
Hallazgos tomograficos en casos
sospechosos de COVID-19 y su asociacion
con escala CO-RADS en pacientes con
prueba RT-PCR negativa. Acta Med GA.
2023;21(3):241-246. DOI: 10.35366/111346
Ramirez Gutierrez de Velasco Alfredo, Vadillo
Santos Adriana, Pérez Ladrén de Guevara

XXVili.

XXIX.

XXX.

Paloma, Quiroz Castro Oscar. COVID-19:
historia actual de una pandemiay sus
hallazgos clinico-radiolégicos, Servicio de
Imagenologfa Diagnostica y Terapéutica,
Hospital Angeles Pedregal, Ciudad de
Meéxico, México. Anales de Radiologia
México. 2020;19:175-185 DOL: 10.24875/

ARM.20000063

Filchakova O, Dossym D, llyas A,
Kuanysheva T, Abdizhamil A, Bukasov R.
Review of COVID-19 testing and diagnostic
methods. Talanta. 2022;244:123400.

DOI: 10.1016/j.talanta.2022.123409
Colombi D, Bodini FC, Petrini M, Maffi G,
Morelli N, Milanese G, et al. Well-aerated
Lung on Admitting Chest CT to Predict
Adverse Outcome in COVID-19 Pneumonia.
Radiology. 2020;296(2):E86-96. DOI: 10.1148/
radiol.2020201433

Kong W, Agarwal PP. Chest Imaging
Appearance of COVID-19 Infection. Radiol
Cardiothorac Imaging. 2020;2(1):e200028.
DOL: 10.1148/ryct.2020200028

168

Alerta 2024; 7(2):161-168

Diagnostic concordance of thoracic images for Covid-19 disease


https://doi.org/10.1148/radiol.2020202568
https://doi.org/10.1148/radiol.2020202568
https://doi.org/10.1148/radiol.2020201237
https://doi.org/10.1148/radiol.2020201237
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013639.pub4/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD013639.pub4/full
https://doi.org/10.4067/S0717-93082020000300088
https://doi.org/10.4067/S0717-93082020000300088
https://doi.org/10.1016/j.rx.2021.09.010
https://doi.org/10.35366/111346
https://doi.org/10.24875/ARM.20000063
https://doi.org/10.24875/ARM.20000063
https://doi.org/10.1016/j.talanta.2022.123409
https://doi.org/10.1148/radiol.2020201433
https://doi.org/10.1148/radiol.2020201433
https://doi.org/10.1148/ryct.2020200028

