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ABSTRACT: Objective: With every new strain of the SARS-CoV-2 spreading on a fast
pace across the borders, an easy-to-calculate and reliable scoring system seems invaluable
to identify high-risk patients. This study aims to investigate the relationship between CT
severity score (CTSS) and CURB-65 score with mortality in COVID-19 patients.
Methods: This study was conducted on RT-PCR confirmed COVID-19 patients admitted
to a tertiary teaching center during fifth national wave of disease in one of the early
disease epicenters in the country. All enrolled patients underwent chest CT scan within
first day of admission. CTSS and CURB-65 scores were calculated and assigned to
patients, while radiologist was blinded to clinical and laboratory findings, and they were
evaluated for their correlation with in-hospital mortality, additively and separately.
Results: Total number of 216 patients (140 males) with a mean age of 56.02 + 17.34 years
(ranging from 4 to 95) were enrolled. We found no significant relationship between
CURB-65 score and CTSS (correlation coefficient: 0.065; P: 0.338). CURB-65 scores
above 1 was predictive of in-hospital mortality with sensitivity of 56.4% and specificity of
81.9% (P: 0), those for CTSS above 11 were 79.5% and 4 51.5%, respectively (P: 0.001).
CURB-65 score >1 and CTSS >11 predicted in-hospital mortality with sensitivity and
specificity of 61.5% and 79.7% (P: 0.000). CURB-65 score and CTSS had a higher
sensitivity and specificity to predict mortality comparing to each of those separately, but
these enhanced statistics were not significant. Conclusion: CURB-65 score is
meaningfully stronger than CTSS to prognosticate in-hospital mortality in patients with
COVID-19, and it is not significantly correlated with CTSS.
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INTRODUCTION

With the global outbreak of COVID-19 and
the rapid spread of the new variants of concern, all
societies around the world are facing serious problems.
On January 30, 2020, the World Health Organization
declared the disease a global health emergency [1]. The
disease infects the respiratory epithelial cells by
targeting the human respiratory system, especially the
lower airways [2]. COVID-19 can manifest with
symptoms of the upper respiratory system such as
coryza, sneezing and sore throat, despite the fact that it
mainly involves the lower respiratory tract [3, 4].

Covid-19 has no definitive cure to the moment,
and this has led to the high prevalence and mortality of
this disease which has put a lot of pressure on the
world's health care systems [5], specially countries with
lower public vaccination coverage.

Reverse transcription polymerase chain
reaction (RT-PCR) assays are widely used to confirm
the infection as the standard diagnostic tool for
COVID19, but due to the high rate of false positive
results and its unavailability in the early stages of the
outbreak, radiological examinations, especially chest
CT scans, have played a more effective and practical
role in early diagnosis and triage, as most pivotal steps
to combat the infection. Chest CT can detect early lung
infection, assess the severity of the disease and the
extent of the chest involvement, and accordingly help in
early triage and resource allocation/patient’s
stratification [6-9].

In addition, the limitations of facilities such as
diagnostic kits and the insufficient capacity of intensive
care units double the importance of early identification
of cases of COVID-19 who are prone to deterioration of
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general condition in the course of hospitalization. CT
scan of the chest is highly sensitive to diagnose
COVID-19 and more importantly it is available and fast
in this era of resources shortage [10-14]. But CT scan
alone cannot be used to rule out or rule in COVID-19
definitely [15].

CURB- 65 score determines the severity of
pneumonia, and consists of five variables, each scored
zero or 1 (with total score of 0-5), and is widely used to
predict the 30-day mortality rate from community-
acquired lung infections [16].

In an article by Gietema et al., It was found
that by adding the CURB-65 score to the CTSS, the
accuracy of CT scan in effectively diagnosing or
rejecting pneumonia in patients clinically suspected of
COVID-19 increases; as CURB-65 score greater than or
equal to 3 in conjunction with a suggestive CT scan
provides 100% sensitivity for COVID-19 detection
[15].

The aim of this study was to determine the
relationship between the CTSS and the CURB-65 score
in COVID-19 patients and their individual and additive
power to predict in-hospital mortality.

MATERIAL AND METHODS

This is an observational study and the data that
support the findings of this investigation were collected
retrospectively.

Study Population

The hard copy and electronic records of all 216
participants with RT-PCR confirmed COVID-19
referred and admitted to our tertiary teaching center
from April 2020 and September (fifth wave of outbreak
in the country), who underwent on admission chest CT
scan, were reviewed. Relevant positive and pertinent
negative findings from history, physical examination,
and laboratory data of studied patients were collected
and recorded by the physician at the time of admission
and all participants underwent Chest CT scan within the
first 24 hours of admission. Missing pertinent data,
including clinical symptoms, underlying diseases, etc.,
were obtained through telephone contact with patients.
Patients with other lung diseases with possibility of
presenting with similar manifestations on chest CT scan
and potential of disturbing the CT severity scoring
system (such as patients suspected for pulmonary
edema [according to lesion distribution and opacities
with dramatic response to diuretics] or lung
contusion/alveolar hemorrhage [suggestive history]),
patients with blood culture positive for either
community-acquired or nosocomial pneumonia, and
patients with artifactual chest CT scans were excluded

from our study. In general, 216 subjects (140 men)
remained eligible to go under investigation.
Chest CT Protocols

All images were obtained on a same CT
scanner (Toshiba, Canon, Alexia, Japan, 16-detector)
and images were reconstructed in axial plane, with slice
thickness of 3 mm, mAS of 100 and kvp of 120-100,
while patient in supine position with raised hands.
Images were taken at full inspiration (as tolerated by
patient), reconstructed with sharp kernel, and reviewed
in both mediastinal (WW: 400 HU, WL: 40 HU) and
lung windows (WW: 1500 HU, WL -500 HU).

Chest CT Images Interpretation

A radiologist confident and experienced in
thoracic imaging (with 5 years of experience)
interpreted the CT scan images adhering to a systematic
approach, and findings were compared to previous
reports. A CTSS was assigned to each participant, while
radiologist was completely unaware of the clinical and
laboratory findings.

Statistical Analysis

Raw data was analyzed via SPSS software
version 22, using both descriptive (frequency
distribution and central indices and dispersion) and
inferential statistics (t-test for comparing the mean of
quantitative variables, and Chi-square test to assess the
correlation between categorical variables). Significant
predictors were then identified using the univariate
model. In the next step, the multivariate conditional
logistic regression model was used to design a model
indicating the relationship between considered variables
and patients mortality rate. Only variables with a p-
value of less than 0.25 were included in the model. The
results of the Omnibus test are acceptable model fit and
significant at an error level of less than 0.001. After
determining the significant predictor(s), the sensitivity
and specificity (accuracy) of predicting mortality was
measured for the CT-ss alone and with other model
predictors through analyzing ROC curves.

RESULTS

In this study, the hard copy and electronic
records of 216 patients with rRT-PCR confirmed
COVID-19 (140 men) with a mean age of 56.02 +17.34
years (ranging from 4 to 95 years) were reviewed. Our
results showed that the median onset of symptoms and
perform RT-PCR was 5 days (3-7).

Diabetes mellitus (38%), hypertension (28.7%)
and cardiovascular diseases (21.3%) were the most
common underlying diseases among the subjects. In
general, 12.5% of patients had a history of smoking
cigarette or hookah. The most common blood group in
the subjects was blood type O (42.3%).
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Table 1: Demographic, clinical, laboratory, and imaging findings and their relationship with the final clinical
outcome and CTSS/CURB-65 score in studied patients

Variable CTSS CURB-65 score
Age F (24-6/25) 16 (2-000

M (22-5) 11 (1-0) 1

p-value 0/159 0/621
Gender r) p-value( | (0/000) 0/179 (0/000) 0/650
DM Y (22/5-5) 12 (1-0) 1

N (24-6) 14 (2-0) 1

p-value 0/349 0/616
HTN Y (24-5) 13/5 (1-0) 0/5

N (22/5-6) 13 2-0) 1

p-value 0/882 0/692
CVD Y (24-5) 12/5 (2-0) 1

N (22/5-6) 14 (1-0) 0

p-value 0/795 0/021
CPD Y (19/75-5) 9/5 (1-0)0

N (24-6) 14 (2-0) 1

p-value 0/179 0/480
CGC Y (24-6) 11 (1-0) 1

N (24-5/5) 14 (2-0) 1

p-value 0/695 0/841
smoking Y (28-7) 15 (1-0) 0

N (22-5) 13 (2-0) 1

p-value 0/262 0/178
Blood group AB (19/5-6/25) 12/5 | (2-0) 1

A (24-5) 10 (1-0) 1

B (22-2)9 (1-0) 1

0 (24-8) 16 (2-0)0

p-value 0/188 0/963
Fever Y (24-6) 14 (2-0) 1

N (21/5-4/5) 9 (1/5-0) 0

p-value 0/035 0/369
Chills Y (23/5-5) 11/5 (2-0) 1

N (24-6) 14 (1-0)0

p-value 0/513 0/206
Malaise Y (24-6) 13 2-0)1

N (22-5) 13 (1-0) 1

p-value 0/479 0/728
Myalgia Y (23/5-6) 12/5 (1-0) 1

N (24-5/25) 14 (2-0) 0/5

p-value 0/910 0/881
Chest pain Y (24-7) 16 (1/75-0) 0

N (22-5) 12 (1/75-0) 1

p-value 0/227 0/221
Dyspnea Y (22-6/25) 13/5 | (2-0) 1

N (24-5/25) 13 (1-0) 1

p-value 0/951 0/222
Dry cough Y (24-6) 12/5 2-0)01

N (23/5-5/25) 14 | (1-0) 0

p-value 0/967 0/263
Productive cough Y (23/5-4/25) 10 (1/75-0) 0

N (24-6) 14 (1/75-0) 1

p-value 0/282 0/718
Headache Y (24-7/5) 14 (1-0) 1

N (22-5) 12 (2-0) 1

p-value 0/244 0/782
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Variable CTSS CURB-65 score
Dizziness Y (23-9/5) 14 (1-0) 1
N (24-5) 12 2-0) 1
p-value 0/198 0/663
Nausea Y (22-5) 12 (1-0) 1
N (24-6) 14 (2-0)0
p-value 0/603 0/406
Vomiting Y (23/5-6) 13 (1-0) 1
N (24-5/25) 13 (2-0) 0/5
p-value 0/768 0/661
Diarrhea Y (24-6) 16 (2-0) 1
N (22-5) 12 (1-0) 0
p-value 0/183 0/221
Hemoptysis Y (20-5) 10 (1-0) 1
N (24-6) 14 2-0) 1
p-value 0/199 0/849
Sys BP r) p-value( | (0/722) 0/024 (0/074) -0/122
Dias BP r) p-value( | (0/351) -0/064 | (0/001) -0/218
RR r) p-value( | (0/133) 0/103 (0/002) 0/210
WBC r) p-value( | (0/150) 0/098 (0/001) 0/232
Lymph r) p-value( | (0/082)-0/119 | (0/005) -0/190
Plt r) p-value( | (0/753) 0/022 (0/899) 0/009
BUN r) p-value( | (0/571) 0/039 (0/000) 0/698
Cr r) p-value( | (0/547) 0/041 (0/000) 0/422
PE Y (24-7) 11 (2-0) 1
N (24-5) 13 (1-0) 1
p-value 0/973 0/542
CTSS r) p-value( | - (0/338) 0/065
02 therapy Y (22-7) 16 (1-0) 0
N (24-5) 13 (2-0) 1
p-value 0/736 0/111
Mechanical ventilation | Y (30-7/25) 17 2-0)1
N (22-5) 12 (1-0) 1
p-value 0/120 0/665
Hospital LOS r) p-value( | (0/615) -0/034 | (0/034) 0/144
In-hospital mortality Y (30-12) 18 2-1)2
N (22-5) 11 (1-0) 0
p-value 0/001 0/000

BUN, blood urea nitrogen; CGC, chronic glucocorticoid administration; CPD, chronic pulmonary disease; ; Cr,
creatinine; CTSS, CT severity score; CVD, cardiovascular disease; Dias BP, diastolic blood pressure; DM, diabetes
mellitus; F, female; HTN, hypertension; LOS, length of stay; Lymph, lymphocyte count; M, male; PE, pleural effusion;
Plt, platelet count; r, regression coefficient; RR, respiratory rate; Sys BP, systolic blood pressure; WBC, white blood cell

Among the symptoms fever (79.2%),
weakness and lethargy (65.3%), body aches (59.3%)
and dry cough (59.3%) were the most common
presenting symptoms on admission. The median scores
of CT scan and CURB-65 were 13 (6-24) and 1 (0-75),
respectively (Table 1).

Among the patients studied, 21 (9.7%)
received adjuvant oxygen during hospitalization, 20
(9.3%) underwent mechanical ventilation, and finally
39 (18.1%) died during hospitalization.

count.

Table 2 shows that although CTSS and CURB-
65 score are not significantly correlated (P = 0.338, r=
0.065), but are strongly correlated with age and in-
hospital death (p <0.01).

Additionally, CTSS, unlike CURB-65 scores,
were significantly associated with fever on admission (p
= 0.035); and CURB-65 scores, unlike CTSS, was
predictive of cardiovascular disease history, diastolic
blood pressure, and respiratory rate. There was a
significant relationship between white blood cells,
lymphocytes, blood urea nitrogen, creatinine and length
of hospital stay (p <0.05).
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Figure 1: ROC curves for CTSS and CURB-65 scoring system to predict in-hospital mortality

Table 2: Multiple logistic regression model to predict in-hospital mortality

Variable Regression Coefficient | p-value | Odd Ratio (OR)
Hemoptysis | 1/763 0/012 5/829

PIt -0/009 0/026 0/991

BUN 0/087 0/024 1/091

CTSS 0/048 0/023 1/049

Model Info:

0/488) ,(0/298Pseudo R*=

76/4360mnibus Test= <0/001 «p

BUN, blood urea nitrogen; CTSS, CT severity score; Plt, platelet count.

Afterward, in order to model the relationship
between the variables in Table 2 with in-hospital
mortality, the multiple logistic regression model was
deployed, results of which are presented in (Table 3).
Noteworthy, only variables with p-values of less than
0.25 in the simple logistic (univariate) regression were
incorporated into the model (the results are not
presented due to lack of necessity); Therefore, 17

variables (age, symptoms onset to RT-PCR interval,
history of cardiovascular disease, fever, weakness and
lethargy, shortness of breath, dizziness, hemoptysis,
white blood cell count, lymphocyte count, platelet
count, Blood urea nitrogen, creatinine, CTSS, CURB-
65 score, mechanical ventilation and length of hospital
stay) were included in the multiple regression model.

Table 3: CTSS and CURB-65 scoring system sensitivity and specificity to predict in-hospital mortality, in
combination or individually. Cut-offs indicate best point of discrimination between high and low chance of in-
hospital mortality

Cut-off | Sensitivity (%) | Specificity (%) | AUC | p-value | Confidence Interval
CURB-65 Score 1 56/4 81/9 0/715 | 0/000 (0/621-0/808)
CTSS 11 79/5 51/4 0/678 | 0/001 (0/586-0/769)
CURB-65 Score + CTSS | - 61/5 79/7 0/761 | 0/000 (0/678-0/844)
MLR model - 66/67 84/75 0/806 | 0/000 (0/727-0/885)

AUC, area under the curve; CTSS, CT severity score; MLR, multivariate logistic regression

Table 3 shows that according to the results of
the Omnibus test, the model fit is acceptable and at the
error level less than 0.001 is significant. Also, the value
of the coefficient of determination (Pseudo R-square)
shows that mentioned 17 variables are able to explain
between 29.8 to 48.8% of the changes in patient
mortality. In addition, according to parental statistics
values and p-value, it can be implied that out of 17
variables, only 4 variables of hemoptysis, platelet count,

blood urea nitrogen and CTSS have a significant
relationship with patient mortality.

In order to evaluate the value of CTSS and
CURB-65 in predicting in-hospital mortality, ROC
curves were plotted, which are presented in Table 4-4
and the following graph.
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According to the results in (Table 4), CURB-
65 scores above 1 (with a sensitivity of 56.4% and
specificity of 81.9% [p <0.001, AUC = 0.715]) and CT
scan scores above 11 (with a sensitivity of 79.5%
Specificity of 51.4% [p <0.001, AUC = 0.678]) are
predictive of in-hospital mortality in COVID-19
patients. It should be noted that the predictive power of
both CURB-65 and CTSS was more than that of each of
those scores individually, although the difference was
not significant. Moreover, the predictive power of the
model (hemoptysis + platelet count + blood urea
nitrogen + CTSS) was significantly higher than that of
CURB-65 score or CTSS as individual factors.

DiscussION

With successive global outbreaks of COVID-
19, each time a new variant of concern being the culprit,
all global societies are facing serious problems. The
World Health Organization declared the disease as a
global health emergency (1). There are always ongoing
efforts to introduce a prognostic scoring system that can
predict the outcome for patients with COVID-19 [17].
In this study we aimed to test the predictive value of
CTSS and CURB-65 score, in combination and
individually, to predict in-hospital mortality in COVID-
19 patients.

Our retrospective study, although did not show
a significant relationship between chest CT scan and
CURB-65 scores, the predictive power of CURB-65
and CT scan scores for in-hospital mortality was higher
when they were implemented in conjunction. In
addition, each of the CT scan and CURB-65 scores
were significantly associated with age and in-hospital
death.

We also found that the most common risk
factors for COVID-19 are diabetes mellitus,
hypertension and cardiovascular disease, smoking
cigarette/hookah, and having blood group O. As in a
cross-sectional study of 174 patients with COVID-19
admitted to Wuhan Hospital by Guo et al., Diabetes
mellitus was identified as an important risk factor for
COVID-19 (59). Another study by Chen et al., Showed
that previous exposure to cardiovascular disease
increased the risk of developing COVID-19 infection
[18].

In our study, the most common symptoms of
patients on admission were fever, weakness, lethargy,
pain, and dry cough. Several studies have been
performed on the clinical signs of COVID-19 infection.
In a review article on the clinical signs of COVID-19
infection, as in our study, symptoms such as cough,
fatigue, shortness of breath, fever, diarrhea, and
headache were reported as primary symptoms [19].

CURB-65 score value to estimate the severity
of pneumonia is well-known and has been extensively

investigated. In an investigation on 1,014 patients in
China conducted by Tao et al., CT scan and CURB-65
were significantly associated with in-hospital mortality,
which is in keeping with our results (63). Moreover, a
study by Francon et al., reported a potential role for
CTSS for predicting the final clinical outcome in
SARS-CoV-2 infected patients. In their study, CTSS
was highly correlated with laboratory findings and
disease severity [20].

Additionally, in our study, CTSS was
significantly associated with the presence of on-
admission fever while CURB-65 score was not, and
CURB-65 scores had a significant association with the
history of cardiovascular disease, on-admission
diastolic blood pressure, respiratory rate, white blood
cell count, lymphocyte count, blood urea nitrogen,
creatinine, and length of hospital stay, while CTSS had
not. However, in a post-adjusted age-effect study, Guan
et al., demonstrated that blood pressure is not a risk
factor for COVID-19 [21]. In addition, Tehrani et al.,
showed that having a history of cardiovascular disease,
including myocardial infarction, increases the risk of
blood clot formation following COVID-19, which can
lead to the death of a patient with COVID-19 [22].

To evaluate the value of CT scan and CURB-
65 scores in predicting in-hospital mortality, ROC
curves were plotted, which showed that CURB-65 score
above 1 was more specific (with a sensitivity of 56.4%
and specificity of 81.9%) and CTSS above 11 was more
sensitive (with a sensitivity of 79.5% and specificity of
51.4%) for predicting in-hospital mortality in
hospitalized COVID-19 patients. CURB-65 has also
been shown to be useful in predicting 14-day mortality
in nosocomial pneumonia [23]. The relationship
between CURB-65 score and in-hospital mortality has
been reported previously [24, 25].

Liu et al., studied 56 patients with COVID-19
and showed that CTSS is averagely higher in elderly
patients [26], which is in line with our findings.
Previous studies have also shown that adding the CRP
value to the CTSS does not increase the predictive
power in hospitalized COVID-19 patients [27].

In our study, the predictive power of the
CURB-65 score and CTSS together was higher
compared to these scores separately; however, the
difference was not statistically significant. In a similar
study by Gietema et al., it was shown that by adding the
CURB-65 score to the CT scan scoring system, the
diagnostic accuracy in clinically suspected patients and
predictive power in the confirmed cases would increase.
They demonstrated that a CURB-65 score greater than
or equal to 3 in conjunction with a suggestive CT scan
is 100% sensitive to diagnose COVID-19 [15]. Another
study on 681 patients By Satici et al., found that the
combined predictive power of CT scan and CURB-65
or predictivity of CT scan alone is higher than that of
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CURB-65 [28]. Nguyen et al., reported a higher
predictive value for CTSS and associated it with limited
parameters being considered in CURB-65, not
including some other important factors, such as
underlying disease(s), hypoxia, need for oxygen
therapy, D-dimer and IL-6 levels, and myocardial
involvement [29].

Our study had some noteworthy limitations.
Investigating only hospitalized patients makes it
difficult to generalize our data to other patients. Due to
the retrospective design, data analysis is subjected to
biases, and our data need verification from
prospectively designed studies.

In conclusion, our study found a dependable
predictive power for CURB-65 and CT scan score in
combination to anticipate in-hospital mortality.
Although CTSS and CURB-65 scores were not
significantly correlated, they were meaningfully
associated with patients’ age and in-hospital mortality
rate.

Declaration of Competitive Interest

The authors state that there is no conflict of
interest. The study did not receive any specific funding
from public, commercial, or nonprofit funding agencies.

Funding: None

REFERENCE

1. Gorbalenya, A. E., Baker, S. C., Baric, R., Groot,
R. J. D., Drosten, C., Gulyaeva, A. A, .. &
Ziebuhr, J. (2020). Severe acute respiratory
syndrome-related coronavirus: The species and its
viruses—a statement of the Coronavirus Study
Group.

2. Xu, X., Chen, P., Wang, J., Feng, J., Zhou, H., Li,
X., ... & Hao, P. (2020). Evolution of the novel
coronavirus from the ongoing Wuhan outbreak and
modeling of its spike protein for risk of human
transmission. Science China Life Sciences, 63(3),
457-460.

3. Assiri, A, Al-Tawfig, J. A., Al-Rabeeah, A. A., Al-
Rabiah, F. A., Al-Hajjar, S., Al-Barrak, A., ... &
Memish, Z. A. (2013). Epidemiological,
demographic, and clinical characteristics of 47
cases of Middle East respiratory syndrome
coronavirus disease from Saudi Arabia: a
descriptive study. The Lancet infectious
diseases, 13(9), 752-761.

4. Lee, N., Hui, D., Wu, A., Chan, P., Cameron, P.,
Joynt, G. M., ... & Sung, J. J. (2003). A major
outbreak of severe acute respiratory syndrome in
Hong  Kong. New  England  Journal  of
Medicine, 348(20), 1986-1994.

5. Huang, C., Wang, Y., Li, X, Ren, L., Zhao, J., Hu,
Y., ... & Cao, B. (2020). Clinical features of

10.

11.

12.

13.

14.

15.

16.

17.

18.

patients infected with 2019 novel coronavirus in
Wuhan, China. The lancet, 395(10223), 497-506.
Chan, J. F. W,, Yuan, S., Kok, K. H., To, K. K. W.,
Chu, H., Yang, J., ... & Yuen, K. Y. (2020). A
familial cluster of pneumonia associated with the
2019 novel coronavirus indicating person-to-person
transmission: a study of a family cluster. The
lancet, 395(10223), 514-523.

Pan, F., Ye, T., Sun, P., Gui, S., Liang, B., Li, L., ...
& Zheng, C. (2020). Time course of lung changes
on chest CT during recovery from 2019 novel
coronavirus (COVID-19) pneumonia. Radiology.
Kanne, J. P. (2020). Chest CT findings in 2019
novel coronavirus (2019-nCoV) infections from
Wuhan, China: key points for the radiologist.
Radiological Society of North America.

Ng, M. Y., Lee, E. Y., Yang, J., Yang, F., Li, X.,
Wang, H., ... & Kuo, M. D. (2020). Imaging profile
of the COVID-19 infection: radiologic findings and
literature  review. Radiology:  Cardiothoracic
Imaging, 2(1), e200034.

Rosenbaum, L. (2020). Facing Covid-19 in Italy—
ethics, logistics, and therapeutics on the epidemic’s
front line. New England Journal of
Medicine, 382(20), 1873-1875.

Bernheim, A., Mei, X., Huang, M., Yang, Y.,
Fayad, Z. A., Zhang, N., ... & Chung, M. (2020).
Chest CT findings in coronavirus disease-19
(COVID-19): relationship to  duration of
infection. Radiology, 200463.

Ye, Z., Zhang, Y., Wang, Y., Huang, Z., & Song,
B. (2020). Chest CT manifestations of new
coronavirus disease 2019 (COVID-19): a pictorial
review. European radiology, 30(8), 4381-4389.
Zhou, Z., Guo, D, Li, C., Fang, Z., Chen, L., Yang,
R., ... & Zeng, W. (2020). Coronavirus disease
2019: initial chest CT findings. European
radiology, 1-9.

Sverzellati, N., Milanese, G., Milone, F., Balbi, M.,
Ledda, R. E., & Silva, M. (2020). Integrated
radiologic algorithm for COVID-19
pandemic. Journal of thoracic imaging.

Gietema, H. A., Zelis, N., Nobel, J. M., Lambriks,
L. J., Van Alphen, L. B., Oude Lashof, A. M., ... &
Stassen, P. M. (2020). CT in relation to RT-PCR in
diagnosing COVID-19 in the Netherlands: a
prospective study. PloS one, 15(7), e0235844.

Lim, W. S., Van der Eerden, M. M., Laing, R.,
Boersma, W. G., Karalus, N., Town, G. I, ... &
Macfarlane, J. (2003). Defining community
acquired pneumonia severity on presentation to
hospital: an international derivation and validation
study. Thorax, 58(5), 377-382.

Wynants, L., Van Calster, B., Collins, G. S., Riley,
R. D., Heinze, G., Schuit, E., ... & van Smeden, M.
(2020). Prediction models for diagnosis and
prognosis of covid-19: systematic review and
critical appraisal. bmj, 369.

Chen, C., Yan, J. T., Zhou, N., Zhao, J. P., &
Wang, D. W. (2020). Analysis of myocardial injury

| © 2021 Middle East Research Journal of Medical Sciences | Published by Kuwait Scholars Publisher, Kuwait [ 19 |




Javid Azadbakht & Zahra Sadat Lajevardi.; Middle East Res J. Med. Sci., Nov-Dec, 2021; 1(1): 13-20

19.

20.

21.

22.

23.

24.

in patients with COVID-19 and association
between concomitant cardiovascular diseases and
severity of COVID-19. Zhonghua xin xue guan
bing za zhi, 567-571.
Abbasi-Oshaghi, E., Mirzaei, F., Farahani, F.,
Khodadadi, I., & Tayebinia, H. (2020). Diagnosis
and treatment of coronavirus disease 2019
(COVID-19): Laboratory, PCR, and chest CT
imaging  findings. International ~ Journal  of
Surgery, 79, 143-153.
Francone, M., lafrate, F., Masci, G. M., Coco, S.,
Cilia, F., Manganaro, L., ... & Catalano, C. (2020).
Chest CT score in COVID-19 patients: correlation
with disease severity and short-term
prognosis. European radiology, 30(12), 6808-6817.
Guan, W. J., Liang, W. H., Zhao, Y., Liang, H. R.,
Chen, Z. S., Li, Y. M., ... & He, J. X. (2020).
Comorbidity and its impact on 1590 patients with
COVID-19 in China: a nationwide
analysis. European Respiratory Journal, 55(5).
Tehrani, S., Killander, A., Astrand, P., Jakobsson,
J., & Gille-Johnson, P. (2021). Risk factors for
death in adult COVID-19 patients: frailty predicts
fatal outcome in older patients. International
Journal of Infectious Diseases, 102, 415-421.
Satici, C., Demirkol, M. A., Altunok, E. S,
Gursoy, B., Alkan, M., Kamat, S., ... & Esatoglu, S.
N. (2020). Performance of pneumonia severity
index and CURB-65 in predicting 30-day mortality
in patients with COVID-19. International Journal
of Infectious Diseases, 98, 84-89.
Zhou, F., Yu, T., Du, R., Fan, G., Liu, Y., Liu, Z.,
. & Cao, B. (2020). Clinical course and risk

25.

26.

27.

28.

29.

factors for mortality of adult inpatients with
COVID-19 in Wuhan, China: a retrospective cohort
study. The lancet, 395(10229), 1054-1062.

Carriel, J., Mufioz-Jaramillo, R., Bolafios-Ladinez,
0., Heredia-Villacreses, F., Menéndez-Sanchén, J.,
Martin-Delgado, J., & Group, C. E. R. (2021).
CURB-65 as a predictor of 30-day mortality in
patients hospitalized with COVID-19 in Ecuador:
COVID-EC study. Revista Clinica Espafiola
(English Edition).

Liu, K., Chen, Y., Lin, R, & Han, K. (2020).
Clinical features of COVID-19 in elderly patients:
A comparison with young and middle-aged
patients. Journal of Infection, 80(6), e14-e18.

Lee, J. H,, Kim, J., Kim, K., Jo, Y. H., Rhee, J.,
Kim, T. Y., ... & Hwang, S. S. (2011). Albumin
and C-reactive protein have prognostic significance
in patients with community-acquired
pneumonia. Journal of critical care, 26(3), 287-
294,

Satici, C., Demirkol, M. A., Altunok, E. S,
Gursoy, B., Alkan, M., Kamat, S., ... & Esatoglu, S.
N. (2020). Performance of pneumonia severity
index and CURB-65 in predicting 30-day mortality
in patients with COVID-19. International Journal
of Infectious Diseases, 98, 84-89.

Nguyen, Y., Corre, F., Honsel, V., Curac, S.,
Zarrouk, V., Fantin, B., & Galy, A. (2020).
Applicability of the CURB-65 pneumonia severity
score for outpatient treatment of COVID-
19. Journal of Infection, 81(3), e96-€98.

| © 2021 Middle East Research Journal of Medical Sciences | Published by Kuwait Scholars Publisher, Kuwait 20




