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Abstract

Objectives: The first case of 2019 novel coronavirus disease (COVID-19) was reported in Iran in February 2020. Here, we report the
epidemiological and clinical characteristics of patients with COVID-19 and factors associated with mortality in these patients.
Methods: A retrospective cohort study was conducted from February 22, 2020, to March 24, 2020, in Golestan Hospital in Kerman-
shah, Iran. Demographic data including underlying diseases and clinical data including the presenting symptoms, chest computed
tomography (CT) scan, reverse transcription polymerase chain reaction (RT-PCR) test results, and outcomes were extracted from
electronic medical records. Simple and multiple logistic regression methods were used to explore the factors associated with mor-
tality.
Results: Of 245 patients admitted with COVID-19, 155 (63.30%) were male. The mean age of the subjects was 54.68 ± 19.21. Forty-five
(18.48%) patients had underlying diseases. Common symptoms were dyspnea (n = 137; 55.9%), cough (n = 93; 38.0%), and fever (n =
78; 31.8%). All patients had pneumonia with abnormal findings on chest CT scan (100%), and RT-PCR test results were positive in 87
(35.50%) patients. Of the total admitted cases, 38 (15.5%) patients died during hospitalization. An old age (OR = 1.09; 95% CI: 1.02 to
1.06), history of heart disease (OR = 5.07; 95% CI: 1.46 to 17.58), hypertension (OR = 5.82; 95% CI: 1.13 to 30.04), smoking (OR = 11.44; 95%
CI: 1.01 to 29.53), history of at least one underlying disease (OR = 3.31; 95%CI: 1.54 to 7.09), and symptoms of decreased consciousness
at the time of admission (OR = 24.23; 95% CI: 2.62 to 223.39) were associated with mortality. Also, the symptoms of cough (OR = 0.383;
95% CI: 0.17 to 0.88) and fever (OR = 0.278; 95% CI: 0.10 to 0.74) had a negative association with mortality.
Conclusions: In the current study, factors including old age, smoking, symptoms of decreased consciousness, and underlying dis-
eases such as heart disease, hypertension, and history of at least one underlying disease were associated with mortality. Factors
associated with mortality should be considered so that we can better manage patients with COVID-19.
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1. Background

The biggest universal event of 2020 has been the coro-
navirus disease-19 (COVID-19) epidemic. It was reported
for the first time in Wuhan, Hubei Province, China, on De-
cember 7, according to the official statement of the Chi-
nese Government. As known, COVID-19 belongs to the coro-
navirus family, which causes infectious diseases such as
common cold-like illnesses or, more critical ones, SARS,
and MERS. Its common symptoms include fever, dry cough,

and shortness of breath. Muscular pain, sputum produc-
tion, and sore throat are the less common symptoms of
COVID-19 infection. Since emergence, it rapidly spread
worldwide to become a pandemic disease of undefined ori-
gin. Its economic and social impacts may persist even with
the disease control (1-3).

According to the latest published reports by the World
Health Organization (WHO), by April 27, 2020, COVID-19
caused a large outbreak in at least 213 countries (4). In
Iran, the first case was reported in February 2020 in Qom.
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Iran has been assigned to have the most abundant number
of patients and deaths (89,328 confirmed cases and 5,650
deaths) due to COVID-19 in this period (4). Although the
number of new cases has been increasing day by day, it has
been much lower than in some other countries. Overall, a
recovery rate of 83.5% has been reported. In addition, pre-
vious studies have shown an association between underly-
ing diseases such as cardiovascular diseases, hypertension,
diabetes, and cancer and progression, prognosis, and mor-
tality in COVID-19 patients (5-8).

The diagnosis of COVID-19 can be done by different
methods, including the molecular detection of the virus
genome by real-time transcription polymerase chain re-
action (RT-PCR), clinical symptoms of the patient, chest
computed tomography (CT) scan, cell culture, and rapid
tests. Laboratory evidence to aid in the diagnosis of this
infection includes leukopenia, lymphocytopenia, the in-
crement of C-reactive protein (CRP), lactate dehydrogenase
(LDH), and hypoxia (9-11).

According to available guidelines, the gold standard
test for the diagnosis of COVID-19 is RT-PCR, but there are
limitations in access to diagnostic kits, the low sensitiv-
ity of kits, and defects in proper oropharynx sampling in
our country, Iran. Therefore, due to the highly contagious
nature of the virus and the vital need for identifying and
early treatment of patients, chest CT scan as a routine imag-
ing tool to diagnose pneumonia, accompanied by clinical
symptoms, is used for the rapid and easy detection of lung
involvement, even in patients with negative RT-PCR test re-
sults (12, 13).

2. Objectives

This study aimed to describe the epidemiological and
clinical characteristics of COVID-19 patients and the asso-
ciation of underlying diseases and clinical characteristics
with mortality.

3. Methods

3.1. Patients

To organize this retrospective study from a single in-
stitution, data were gathered from February 22, 2020, to
March 24, 2020, at Golestan Hospital in Kermanshah, Iran.
The Golestan Hospital, with two general and Intensive Care
Unit (ICU) wards, was officially founded for burn patients
on November 20, 2019. However, since the outbreak of
COVID-19 in Kermanshah on February 22, 2020, it was pro-
vided for the care of COVID-19 patients. The average num-
ber of staff in this institution is approximately 25 nurses,

10 general practitioners, one pulmonologist, four infec-
tious disease specialists, and four anesthesiologists. Over-
all, 3,085 patients presented to the Golestan Hospital Emer-
gency Department between February 22, 2020, and March
24, 2020.

3.2. Method

In the current single-center study, the diagnosis and
treatment of COVID-19 at outpatient and inpatient levels
were conducted based on the designed flowchart in Fig-
ure 1. Clinical symptoms (e.g., fever, chills, sore throat, and
dry cough), chest CT scan, patterns of pulmonary involve-
ment, oxygen saturation at admission, and RT-PCR assay
tests were analyzed for suspected patients, which are ex-
plained in detail in the following.

The early diagnosis of COVID-19 was feasible based on
the assessment of prevalent clinical symptoms related to
this infectious disease reported in the majority of infected
people, including fever, chills, sore throat, and dry cough.
Therefore, at the first step, these symptoms were examined
in all patients. Then, according to imaging findings and
admission protocols, a subgroup of these patients was ad-
mitted. Of 3,085 enrolled patients, 252 patients were can-
didates for admission.

3.3. Data Collection

In the present study, the demographic and clinical
characteristics, history of underlying diseases, presenting
symptoms, chest CT scan results, RT-PCR test results, and
outcomes (discharge, mortality, and length of stay) were
available to be analyzed. Chest CT scan findings indicative
of pulmonary involvement and O2 saturations < 90% were
regarded as the eligibility criteria for hospitalization based
on the presented flowchart.

3.4. CT Protocol

Chest CT scans were performed using two multi-
detector CT scanners. The chest CT scan is a non-invasive
and conventional diagnostic imaging method. The pa-
tients were imaged in the supine position using CT scan-
ners (CT Scanner, Toshiba Alexion 16 Slice). To minimize
motion artifacts, the patients were instructed to hold their
breath. It should be considered to adjust major scanning
parameters, as follows: Tube voltage (120 kVp), automatic
tube current modulation (30 - 70 mAs), pitch (0.99 - 1.22
mm), matrix (512 × 512), slice thickness (10 mm), and field
of view (350 mm × 350 mm). According to a literature
review on viral pneumonia, the recorded chest CT scans
were assessed for the characteristics as summarized in Ta-
ble 1. The typical radiographic features were demonstrated
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Figure 1. Flowchart for diagnosis and treatment of COVID-19 at outpatient and inpatient levels. Department of Infectious Diseases, Faculty of Medicine, Kermanshah University
of Medical Sciences (edition: March 11, 2020).

in almost all of our COVID-19 admitted patients, which in-
cluded ground-glass opacities in bilateral, sub-pleural, and
peripheral regions, interlobular septal thickening, crazy-
paving patterns, air-space consolidation, and interstitial
changes with a peripheral distribution (14, 15). Accord-
ingly, all the recorded CT images were scrutinized by an ex-
pert radiologist for the interpretation of the obtained data.
The final decision on positive/negative CT scan outcomes
was announced by consensus. In this study, the chest CT

results were compatible with COVID-19 for all patients.

3.5. Detection of COVID-19 in Plasma (RT-PCR)

After confirmation of clinical and pulmonary presen-
tations, An RT-PCR assay was conducted on nasal and pha-
ryngeal swab specimens of the suspected patients by a
commercial test kit (LightMix®SarbecoV E-gene plus EAV-
control, TIB MOLBIOL Syntheselabor GmbH, Germany).
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Table 1. Characteristics of Patients with Coronavirus Disease 2019

Characteristics Patients (N = 245) Dead (N = 38) Alive (N = 207) P Value

Age 54.68 ± 19.21 65.52 ± 16.55 52.67 ± 18.75 0.001a

Age group

39 ≥ 63 (25.7) 3 (7.9) 60 (29.0) 0.006a

40 - 49 34 (13.9) 5 (13.2) 29 (14.0)

50 - 59 46 (18.8) 6 (15.8) 40 (19.3)

60 - 69 49 (20.0) 8 (21.1) 41 (19.8)

70 ≤ 53 (21.6) 16 (42.1) 37 (17.9)

Sex

Male 155 (63.3) 27 (71.1) 128 (61.8) 0.185

Female 90 (36.7) 11 (28.9) 79 (38.2)

History of underlying disease

Current smoking 3 (1.2) 2 (5.3) 1 (0.5) 0.064

Diabetes 9 (3.67) 2 (5.3) 7 (3.4) 0.420

Hypertension 6 (2.44) 3 (7.9) 3 (1.4) 0.049a

Cardiovascular disease 11 (4.48) 5 (13.2) 6 (2.9) 0.016a

Others 28 (11.40) 6 (15.8) 22 (10.6) 0.251

Signs and symptoms at admission

Fever 78 (31.8) 5 (13.2) 73 (35.3) 0.004a

Cough 93 (38.0) 8 (21.1) 85 (41.1) 0.014a

Dyspnea 137 (55.9) 25 (65.8) 112 (54.1) 0.123

Headache 5 (2.0) - 5 (2.4) -

Chest pain 1 (0.4) - 1 (0.5) -

Diarrhea 5 (2.0) - 5 (2.4) -

Vomiting 4 (1.6) 1 (2.6) 3 (1.4) 0.493

Abdominal pain 4 (1.6) - 4 (1.9) -

Fatigue/weakness 15 (6.1) 1 (2.6) 14 (6.8) 0.291

Nausea 6 (2.4) 1 (2.6) 5 (2.4) 0.640

Myalgia 8 (3.3) 1 (2.6) 7 (3.4) 0.640

Anorexia 5 (2.0) 2 (5.3) 3 (1.4) 0.173

Loss of consciousness 5 (2.0) 4 (10.5) 1 (0.5) 0.002a

Respiratory distress 12 (4.9) 3 (7.9) 9 (4.3) 0.280

More than one sign or symptom 128 (52.2) 14 (36.8) 114 (55.1) 0.029a

Positive PCR 87 (35.5) 16 (42.1) 71 (34.3) 0.228

Hospital stay 3 (2.0 - 5.0) 2 (1.0 - 4.0) 3 (2.0 - 5.0) 0.060

Admitted to ICU 49 (20.0) 15 (39.5) 34 (16.4) 0.002a

aSignificant at the 0.05 level.

3.6. Statistical Analysis

Qualitative variables were described in terms of num-
bers and percentages, and quantitative variables were re-
ported as mean and standard deviation or median (IQR).

The Mann Whitney U-test, chi-square test, Fisher’s exact
test, and t-test were used. In addition, simple logistic re-
gression analysis was used to determine the factors asso-
ciated with mortality in patients with COVID-19, and vari-
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ables with P values of ≤ 0.2 in the simple analysis were en-
tered into the multiple logistic regression model with a sig-
nificance level of P < 0.05. All statistical analyses were per-
formed using SPSS version 23.0 software.

The funding source refers to the result section: Based
on the obtained results from this assay, of 252 patients
screened, 158 had negative RT-PCR test results, 87 had posi-
tive RT-PCR test results, and seven demonstrated unknown
results that were excluded from this study.

4. Results

In the present study, 245 patients with COVID-19 were
enrolled of whom, 155 (63.30%) were male, and 90 (36.70%)
were female. The mean age of the subjects was 54.68 ±
19.21, which was 53.54 ± 17.37 in males and 56.61 ± 20.91 in
females; however, the difference was not statistically sig-
nificant (P = 0.223). The number of patients stratified by
age groups is shown in Figure 2. According to the results,
most patients were in the age group of ≤ 39 years.
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Figure 2. Number of patients with COVID-19 by age groups

The demographic and clinical data of patients strati-
fied by survival are reported in Table 1. The most common
symptoms at the onset of the disease were dyspnea in 137
cases (55.9%), cough in 93 cases (38.0%), and fever in 78 cases
(31.8%). The mean hospital stay in discharged patients was
3.45± 1.68 days, which was 3.52± 1.73 days in men and 3.32
± 1.58 days in women (P = 0.47). Moreover, 49 (20%) pa-
tients were admitted to the Intensive Care Unit (ICU), while
196 (80%) did not receive ICU care. Significant differences
were observed in mortality between patients who were ad-
mitted to the ICU (30.6%) and those who were not (11.7%)
(P = 0.002). Forty-five (18.45%) patients had a history of at
least one underlying disease, including 11 cases with car-
diovascular disease (4.48 %), nine (3.67 %) with diabetes, and

six (2.44%) with hypertension. Besides, 38 (15.5%) patients
passed away at the hospital, with the highest mortality rate
in the age group of 70 years or older.

The results of simple regression analyses showed that
factors such as age, smoking, presenting symptoms of de-
creased consciousness at admission, history of at least one
underlying disease, history of cardiovascular disease, and
hypertension were associated with increased mortality in
patients, as shown in Table 2. Furthermore, the symptoms
of cough and fever had a negative association with mortal-
ity. Multiple logistic regression adjusted for confounding
factors demonstrated that the variables reported in Table
3, including age, smoking, decreased consciousness at the
time of admission, history of cardiovascular disease, and
dyspnea, were associated with mortality. Also, the symp-
toms of cough and fever had a negative association with
mortality.

Table 2. Factors Associated with Mortality in Patients with Coronavirus Disease 2019
Using Simple Logistic Regressiona

Characteristics OR 95% CI P Value

Age 1.39 1.02 - 1.06 0.001b

Sex 1.51 0.71 - 3.22 0.281

Current smoking 11.44 1.01 - 129.53 0.049b

Diabetes 1.58 0.32 - 7.94 0.574

Hypertension 5.82 1.13 - 30.04 0.035b

Cardiovascular disease 5.07 1.46 - 17.58 0.010b

At least one underlying disease 3.31 1.54 - 7.09 0.002b

Fever 0.278 0.10 - 0.74 0.011b

Cough 0.383 0.17 - 0.88 0.023b

Dyspnea 1.63 0.79 - 3.36 0.185

Loss of consciousness 24.23 2.62 - 223.39 0.005b

More than one sign or symptom 0.467 0.23 - 0.97 0.041b

Hospital stay 0.818 0.66 - 1.01 0.062

Abbreviation: CI, confidence interval.
aQualitative variables are reported as numbers (percentages) and quantitative
variables as mean± SD or median (IQR).
bSignificant at the 0.05 level.

According to the results, all patients had pneumonia
with abnormal findings on chest CT scans, so that CT scan
evidence of COVID-19 was detected in 100% (245/245) of pa-
tients. The RT-PCR test results were positive in 87 (35.50%)
patients (38.7% in males and 30.0% in females (P = 0.108).
The results of the chest CT scan stratified by positive or
negative RT-PCR tests are shown in Table 4. The sensitiv-
ity of chest CT scan and RT-PCR tests in detecting COVID-19
was 100% (245/245) and 35.5% (87/245), respectively. In gen-
eral, our findings showed that the sensitivity of the chest
CT scan was much greater than that of the RT-PCR test.

Arch Clin Infect Dis. 2020; 15(5):e104621. 5
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Table 3. Factors Associated with Mortality in Patients with Coronavirus Disease 2019
Using Multiple Logistic Regression Model

Characteristics OR 95% CI P Value

Age 1.04 1.02 - 1.06 0.002a

Smoking 13.65 1.14 - 17.57 0.039a

Cardiovascular disease 4.48 1.14 - 17.61 0.032a

Fever 0.388 0.14 - 1.11 0.078

Cough 0.336 0.13 - 0.86 0.023a

Dyspnea 2.43 1.03 - 5.70 0.041a

Loss of consciousness 12.20 1.20 - 23.50 0.034a

Abbreviation: CI, confidence interval.
aSignificant at the 0.05 level.

The typical findings of radiographic features in chest
CT imaging of two COVID-19 patients at the ICU showed bi-
lateral ground-glass opacities in the peripheral zones of
LUL and RUL with pleural sparing distribution, as well as
small round-shaped ground-glass opacities with peribron-
chovascular distribution in RUL, as depicted in Figure 3,
while later chest CT images showed ground-glass opacities
in the peripheral zone of LUL with pleural sparing distribu-
tion.

5. Discussion

In January 2020, a catastrophic outbreak of COVID-19
occurred in Wuhan, China. The causative agent was a coro-
navirus (SARS-CoV-2) that is mainly transmitted through
respiratory droplets and direct contact. Due to the deadly
pulmonary complications of the disease, non-specificity of
the symptoms, and lack of effective treatments, the early
diagnosis and treatment of the disease and the isolation of
patients are very important for disease control.

In the present study, 63% of the patients were men,
which is similar to other studies reporting that the high-
est percentage of patients belonged to men (13, 16-19). One
of the causes could be female hormones, which can play a
protective role against COVID-19 (20).

In the current study, the mean age of the patients was
54.68 years compared to a study by Chen et al. (17) that re-
ported the age of 55.5 years, Pan et al. (21) that reported
40 years, and Fang et al. (13) that reported 45 years. The
rate of fever as the presenting symptom of the patients was
31.8% in our study, while in other studies, it was reported as
61% to 98% (16-19). Besides, 55.9% of the patients had dysp-
nea, which was reported to be 55% (16) and 31% (19) in other
studies. In 38% of the patients, the cough symptom was ob-
served, which was estimated at 79% (22), 76% (16), 82% (17),
59% (19), and 48% (18) in other studies. The most common

symptoms in this study were fever and cough. This find-
ing has also been reported in other studies. In addition, a
small percentage of patients reported symptoms such as
diarrhea, which was observed in other studies, as well (16,
17). According to the results of recent studies, diarrhea has
been a common symptom of SARS-CoV and MERS-CoV in-
fection (23).

In this study, 20% of the patients were admitted to the
ICU. This rate was 31% in a study by Huang et al. (16). How-
ever, in a study conducted by Wang et al. (19), this rate was
26%. The reason for the lower percentage of patients admit-
ted to the ICU in our study could be the inadequate num-
ber of beds in the ICU. There was no significant difference
between the age of patients admitted to the ICU and non-
ICU wards, which is consistent with a study by g et al. (16).
However, Wang et al. (19) reported a significant difference
between the age of patients admitted to the ICU and non-
ICU wards.

In the present study, the mortality rate was 15.5%, while
other previous studies showed the mortality rates of 11 to
28% in all patients with COVID-19 (16, 17, 24). Given that
about 81% of the patients with COVID-19 have mild diseases
and never require hospitalization, the mortality rate of 15.5
% in hospitalized patients would be reasonable.

This study identified several factors associated with
mortality in patients who were hospitalized with COVID-
19. In particular, age, smoking, the presenting symptom
of dyspnea, decreased consciousness at the time of admis-
sion, and history of cardiovascular disease were associated
with higher odds of in-hospital mortality. In some stud-
ies, older age was reported as a factor associated with mor-
tality in SARS and MERS (25). The current study confirmed
that old age was associated with mortality in patients with
COVID-19, which is consistent with the findings of previous
studies (22, 24, 26). In the univariate analysis, underlying
diseases such as cardiovascular disease and hypertension
were associated with mortality, as was reported similarly
by Jordan (24).

W observed that the prevalence of smoking and under-
lying diseases in patients with COVID-19 was lower than es-
timated in the general population (27); this could be ex-
plained by defects or inaccuracy in the recorded data or the
fact that high-risk people were less likely to be exposed to
the virus due to taking proper preventive care.

The gold standard for the diagnosis of COVID-19 is RT-
PCR, which has significant false-negative results and is
time-consuming. Therefore, chest CT scans could be help-
ful in the early detection of lung involvement and diagno-
sis of the disease. In this study, the sensitivity of chest CT
scan and RT-PCR was 100% and 35.5%, respectively. The low
sensitivity of the RT-PCR test could be due to the defect in
proper oropharyngeal sampling or the low sensitivity of
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Table 4. Results of Chest CT Scan in Patients with Positive or Negative RT-PCR Tests Results

Radiographic Features in CT Scan of COVID-19 Patients
RT-PCR, %

Positive, (N = 87) Negative, (N = 158)

1. Ground-glass opacities (bilateral, sub-pleural, peripheral) 89.7 90.8

2. Ground-glass opacities and interlobular septal thickening, crazy-paving
patterns

18.9 23.1

3. Air space consolidation 58.3 43.1

4. Bronchovascular thickening in the lesion 17.3 8.1

5. Traction bronchiectasis 3.1 1.9

6. Normal CT scan 0 0

7. Pleural effusion 1.5 0.7

8. Tree-in-bud pattern 1 person -

9. Pneumothorax 0 0

10. Cavitation 0 0

11. Mediastinal lymphadenopathy 0 0

Figure 3. Chest CT images; A, an axial CT scan image without contrast in a 53-year-old male patient with cough, fever, and dyspnea, showing bilateral ground-glass opacities
in the peripheral zones of LUL and RUL with pleural sparing distribution (blue arrows) and small round-shape ground-glass opacities with peribronchovascular distribution
in RUL (red arrow); B, an axial CT scan image without contrast in a 29-year-old male patient with fever and dyspnea showing ground-glass opacities in the peripheral zone of
LUL (red arrows) with pleural sparing distribution (arrow).

the test kit.
The most common finding in chest CT scans of pa-

tients with positive and negative RT-PCR tests in our study
was ground-glass opacities. Pulmonary ground-glass in-
volvement was bilateral in all of the patients, with the pe-
ripheral areas more affected. The pathological explana-
tion of this finding could be inflammation and infiltration
of inflammatory cells, exudative fluid secretion, or bleed-
ing into the interstitial tissue of the lungs (28). The ab-
sence of pneumothorax, mediastinal adenopathy, cavita-
tion, and rarity of pleural effusion, pulmonary nodular-
ity, and bronchiectasis in patients with coronary artery dis-
ease indicate that the appearance of any of these findings
is detrimental to the diagnosis, and another differential di-

agnosis should be considered.
Influenza A (H1N1) and adenovirus pneumonia could

manifest radiologically as COVID-19 and should be differen-
tiated from COVID-19. Chest CT scan findings may be help-
ful to differentiate these important diseases. In adenovi-
ral pneumonia, the involvement of the central lung area,
along with pleural effusion, pneumothorax, and widen-
ing of pulmonary hilum, is prominent (29), while H1N1
pneumonia causes the appearance of ground-glass opac-
ities and consolidations, with a peribronchovascular pre-
dominance (30).

However, this study had two limitations. First, the data
were collected for clinical purposes, not for systematic use;
thus, some cases had incomplete documentation, which
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may be inappropriate for research purposes. The second
limitation was the fact that asymptomatic or mild patients
were treated at home; therefore, they were not included
in the study, and only symptomatic people with more se-
vere disease were studied, so the results might have been
biased.
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