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Abstract:
Background:
The number of confirmed cases of COVID-19 is increasing. Here we present the clinical characteristics and outcomes of COVID-19 in Arak, Iran.
Methods:
In this study, 139 COVID-19 confirmed cases from 15 February to 15 March 2020 in Arak, Iran, were investigated. The clinical signs, symptoms,
laboratory and radiological findings and outcomes were analyzed.
Results:
The mean age of the patients was 55.41 years (S.D.: 17.11) and 55.40% of them were males. 26.81% of patients had recently traveled to other
epidemic cities. The most common clinical manifestations were fever (71.64%), cough (67.16%), shortness of breath (55.22%), muscle ache
(50.00%) and the most prevalent complications were taste and smell disruption (29.5%), weakness (22.3%), anorexia (20.1%) and acute respiratory
distress syndrome (ARDS) (15.8%). Almost half of the patients had lymphopenia, an elevated level of erythrocyte sedimentation rate (ESR) and C
- reactive protein (CRP). In terms of outcome, 9.3% of patients needed an ICU admission as a result of ARDS in which 15.32% were directly
admitted to the ICU. 43.2% of patients have been discharged and the case fatality rate (CFR) was estimated as 11.5%.
Conclusion:
COVID-19 pneumonia usually occurred at an age older than 50 years and in the male gender. The most common initial clinical laboratories and
radiological presentations are fever, cough, lymphopenia with elevated CRP and ESR and Bilateral mixed ground-glass opacities with
consolidation.
Keywords: COVID-19, Epidemiology, Case Fatality Rate, Acute Respiratory Distress Syndrome, ICU, Epidemiology.
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1. INTODUCTION
On December 8, 2019, a new virus was detected that led to
a cluster of cases of pneumonia with fever, cough and dyspnea
in Wuhan, Hubei Province, China [1 - 4]. On January 7, 2020,
according to the throat swab sample of patients, the Chinese
Center for Disease Control and Prevention (CCDC) identified
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that the causative organism belonged to the beta-Coronavirus
family and the World Health Organization (WHO) named it
2019 novel coronavirus (2019-nCoV or COVID-19) [5].
Considering the worldwide increase in cases, and the fact that
cases have been reported from more than 160 countries, WHO
announced COVID-19 as a pandemic on 11 March 2020 [6],
and until now (August 2020), more than 200 countries or
territories have been reported to be infected with COVID-19.
The number of confirmed cases reached more than 24 million,
with 840,000 deaths worldwide, by 30 August 2020 [7].
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Table 1. The average of vital signs in the first week of admission.
Variables
st

SBP

DBP

PR

RR

T

O2 saturation

1 day

113.5 (17.4)

73.8 (10.2)

87.5 (11.1)

19.9 (2.7)

37.5 (0.99)

89.6 (8.2)

2nd day

112.8 (11.2)

72.2 (8.4)

88.1 (16.7)

20.7 (6.0)

37.2 (1.9)

92.3 (5.3)

3rd day

112.8 (11.8)

71.6 (8.5)

84.6 (10.9)

20.7 (6.3)

38.5 (7.7)

92.2 (3.9)

th

112.5 (12.6)

71.6 (11.3)

84.0 (8.9)

20.0 (1.96)

37.3 (0.68)

92.4 (6.0)

th

5 day

114.6 (13.4)

74.9 (9.3)

86.13 (10.7)

19.8 (2.4)

37.2 (0.7)

93.4 (3.2)

6th day

110.7 (14.4)

73.2 (9.0)

83.9 (14.0)

21.4 (8.2)

38.1 (6.7)

93.2 (4.8)

7th day

111.3 (11.0)

71.5 (8.7)

85.6 (8.3)

21.3 (8.8)

37.4 (0.65)

92.9 (3.1)

4 day

Abbreviations: SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR: Pulse rate, RR: Respiratory rate: T: Temperature

Outside of China, the spread of the disease in some
countries such as European countries (especially Italy, Spain,
Germany, France, Switzerland and The United Kingdom), Iran,
The United States, Brazil, India, Russia, Peru, South Africa,
Colombia, Mexico, Chile, Argentina, etc. is higher than the
others and is increasing dramatically [7, 8].

patients or their guardians. The data were analyzed by Stata
statistical software (Stata Corp LP, College Station, TX Stata).

Iran had 341,000 confirmed cases with 19,492 deaths (until
31 August, 2020) [7, 8] but the epidemiological and clinical
features are not yet clear. Because of the lack of information
regarding the COVID-19, this study aimed to describe clinical,
epidemiological, laboratory, radiological characteristics and
outcomes of patients with COVID-19 infection in Arak,
Markazi province, Iran.

This epidemiologic study investigated 139 COVID-19
laboratory-confirmed cases. The mean age of the patients was
55.41 years (S.D.: 17.11, range: 23-91) and 55.40% of cases
(n= 77) were males. 97.12% of them (n=135) lived in urban
areas, and 95.68% (n=133) were Iranian nationals (6 cases
were from Afghanistan, India and Pakistan); these cases were
acquired in Arak.

2. MATERIALS AND METHODS
In this study, the data were obtained from two hospitals
(Khansari and Vali-Asr Hospital) affiliated with Arak
University of Medical Sciences. Patients were admitted from
15 February to 15 March, 2020. For confirmation of 2019nCoV, the oropharengial/ nasopharyngial swab specimens in
Viral Transport Media (VTM) were referred to the Specialized
Virology laboratory of Emam Reza clinic (Arak University of
Medical Sciences, Arak, Iran). Viral RNA was extracted using
the QIAamp DSP Virus Kit (Qiagen, Hilden, Germany) in
QIAcube extractor machines (Qiagen), based on the standard
protocol of the manufacturer. Reverse-transcription Real-time
PCR (RT-qPCR) assays were performed using 2019-nCoV
Nucleic Acid Diagnostic kit (Sansure biotech, Changsha,
China), according to the manufacturer's protocol [4].
The epidemiological and demographic variables,
laboratory tests, daily changes of vital signs and outcomes were
obtained from patients’ medical records. For all patients, the
routine supportive care included respiratory support and
therapeutic regimes which involved an anti-viral agent,
Oseltamivir (75mg/PO/BD), an anti-fungal agent, hydroxy
chloroquine (200/PO/BD), and the antibiotic Azithromycin
(500mg/PO/daily). In addition, the medications of the patients
with the underlying disease were continued. The basis for
hospital discharge was the improvement of the clinical
symptoms and a negative RT-PCR test. For this purpose, the
RT-PCT was repeated every 3 days.
This study was approved by the Ethical Committee of Arak
University of Medical Sciences (Code: IR.ARAKMU.
REC.1398.333) and an informed consent was obtained from all

3. RESULTS
3.1. Demographic Characteristics

26.81% of patients (n=37) have recently traveled to the
other epidemic cities in Iran (Qom, Tehran, Rasht, etc.), and
20.86% of them (n=29) had contact with other people likely to
have been infected with COVID-19. The frequency of
COVID-19 among health care providers was 5.07% (n=7),
which were identified from all health centers in Arak.
3.2. Clinical Manifestations
On the day of hospitalization, the most common clinical
manifestations were fever 71.64% (n=96), cough 67.16%
(n=90), shortness of breath 55.22% (n=74), muscle ache 50.0%
(n=67), headache 26.87% (n=36), sputum productive 15.67%
(n=21), nausea and/or vomiting 12.69% (n=17), pleuritic chest
pain 10.37% (n=14), sore throat 8.96% (n=12), and diarrhea
3.73% (n=5).
As shown in Table 1, the vital signs, including pulse rate,
respiratory rate, systolic/diastolic blood pressure, temperature
and O2 saturation of patients, were measured every day.
Changes in vital signs during the first week of hospitalization
have also been observed. During the first week of
hospitalization, the mean O2 saturation increased from 82.6 to
92.9 and the mean respiratory rate increased from 19.9 to 21.3.
3.3. Complications
The frequency of the most common complications is
reported in Table 2. The results suggest that the most prevalent
complications were taste and smell disorder (29.5%) followed
by weakness (22.3%), anorexia (20.1%), acute respiratory
distress syndrome (ARDS) (15.8%), dry mouth (11.5%) and
acute kidney injury (AKI) (5%).
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Table 2. The frequency of complications among COVID-19 confirmed cases in Arak, Iran.
Complications

N (%)

95% CI

Taste disorder

41 (29.5)

22.4-37.7

Smell disorder

41 (29.5)

22.4-37.7

Weakness

31 (22.3)

16.0-30.0

Anorexia

28 (20.1)

14.2-27.7

ARDS

22 (15.8)

10.6-23.0

AKI

5 (3.5)

1.4-8.4

Dry mouth

16 (11.5)

7.1-18.1

Abbreviations: AKI: Acute kidney injury, ARDS: Acute Respiratory distress syndrome

Table 3. The S.D. of CBC, hematology, and serology tests in the first three days of COVID-19 patients, Arak, Iran.
Variables

1st day

2nd day

3rd day

WBC

6.4 (2.8)

5.4 (2.4)

5.8 (2.3)

PMN

69.1 (14.9)

62.2 (17.7)

65.8 (16.2)

Lymph

21.5 (12.0)

28.5 (21.4)

23.2 (14.7)

Hb

13.8 (1.9)

13.3 (2.3)

13.1 (2.04)

Plt

191.7 (68.5)

186.6 (69.3)

223.4 (103.5)

PTT

38.5 (17.6)

31.9 (13.3)

32.7 (14.8)

INR

1.16 (0.2)

1.11 (0.23)

1.18 (0.22)

ESR

31.9 (25.1)

29.8 (25.7)

43.0 (11.3)

BUN

32.6 (15.3)

37.7 (45.5)

35.6 (20.3)

Cr

1.01 (0.27)

1.06 (0.54)

1.09 (0.69)

BS

98.9 (54.3)

-

-

Alb

10.5 (27.9)

-

-

CPK

162.6 (200.9)

-

-

LDH

467.2 (184.2)

-

-

Abbreviations: WBC: white blood cell count, PMN: Neutrophil count, Lymph: Lymphocyte, Hb: hemoglobin, PLT: platelet, ESR: Erythrocyte sedimentation rate, CRP: Creactive protein, Cr: creatinine, and BUN: Blood Urea Nitrogen.

3.4. Laboratory Findings
The results of the complete blood count (CBC),
hematology and serology tests at admission are presented in
Table 3. Most patients had normal leukocyte counts (78.41%109/139); however, 9.35% of the patients (n=13/139) showed
leukopenia and 12.23% of cases (n=17/139) had leukocytosis
(normal range; 3.5-9.5*109/L). While the neutrophil (PMN)
level of 8.63% of patients (12/139) was below the normal
range, 20.86% of cases (29/139) had a PMN level above the
normal range where the normal range is 1.5-6.5*109/L.
Furthermore, 48.92% of patients (68/139) showed lymphopenia
and only 0.71% of them (2/139) had lymphocytosis where the
normal range of lymphocyte is 1.1-3.2*109/L.
Most of the patients had normal hemoglobin (Hb) (63.33%
with the normal range of 12-17g/L), platelet (Plt) count
(85.83% with the normal range of 125-350*109/L), partial
thromboplastin time (PTT) (77.89% with the normal range of
31.5-43.5s), international normalized ratio (INR) (66.31% with
the normal range of 0.9-1 index), creatinine (Cr) (84.03% with
the normal range of 0.8-1.3mg/l), and blood urea nitrogen
(BUN) (70.94% with the normal range of 17-45mg/l).
Furthermore, 61.66% and 52.17% of COVID-19 patients had a
high erythrocyte sedimentation rate (ESR) (normal range is
0.0-15 mm/hr) and C - reactive protein (CRP) (normal range;
0.0-5.0 mg/L). CRP test results of 91 patients were available,

of which 43 cases (47.2%) were negative, 20 cases (22%) were
1+, 11 cases (12.0%) were 2+, 9 cases (9.9%) were 3+, 3 cases
(3.3%) were 4+ and 5 cases (5.5%) were weakly 5+.
3.5. Chest CT Findings
Based on the initial chest thin section results, 78.61%
(92/118) and 9.38% (11/118) of patients had bilateral and
unilateral pneumonia, respectively. The involvement of chest
CT was divided into Pure Ground Glass Opacity (PGGO) and
mixed Ground Glass Opacity (GGO) with consolidation or
pure consolidation that were unilateral or bilateral.
According to the obtained results, there were 0.85%
(1/118) unilateral PGGO, 5.12% (6/118) unilateral
consolidation, 3.41% (4/118) unilateral mixed GGO with
Consolidation, 25.78% (29/118) bilateral PGGO, 10.25%
(12/118) bilateral consolidation, and 43.58% (51/118) bilateral
GGO with Consolidation. Furthermore, 11.96% of patients
(14/118) had a normal chest CT and 15.10% of cases (21/139)
did not have a CT scan.
3.6. Disease Severity
15.8% of the patients (n=22) developed ARDS and were
admitted to the intensive-care unit (ICU). 60 patients (43.2%)
have been discharged and the case fatality rate (CFR) was
estimated as 11.5% (16 cases among 139). The CFR was
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25.93% (14 cases) for the patients older than 60 years and
2.4% (2 cases) for those younger than 60 years. Moreover, the
CFR was 18.84% (13 patients) in patients with a medical
history and 4.3% (3 patients) in patients without a medical
history. The youngest patient who died was 53 years old with
no medical history, and no deaths have been reported in people
under 50 years of age.
4. DISCUSSION
The results of our study showed that the mean age of
patients was 55.41 years, most of the patients were male and
5.07% of them were health care providers. The most common
symptoms included fever, cough, shortness of breath, muscle
ache, and a headache, which is similar to the studies on
COVID-19 patients in China [4, 9]. According to this research
and other studies which have been done on COVID-19 [4, 9 12], the susceptible people for this viral pneumonia, usually
were in the average age range of 50-60 years, males, and had at
least a chronic underlying disease; furthermore, the most
common initial symptoms of pneumonia were fever, cough,
shortness of breath and headache.
Most of the complications that occurred during the
admission included taste and smell disorders, weakness and
anorexia. The other less common complications included
ARDS (15.8%), dry mouth (11.5%), and AKI (3.5%).
Although the available studies regarding patients with
COVID-19 have not addressed any neurological problems in
these patients, the loss of taste and smell sense, weakness and
anorexia were the most complications in our studied
COVID-19 cases. We daily visited patients and asked them
about their daily complications; the corresponding results
showed that the patients with COVID-19 experienced different
neurological problems such as loss of taste and smell sense,
weakness and anorexia. The other studies showed that the
different strains of HCoV can involve the central nervous
system (especially cerebral nerves like vague) [13, 14] and
olfactory bulb [15]. The virus has been observed to spread to
the central nervous system by reaching the bloodstream [16,
17] or through the olfactory bulb [18, 19] after disruption of the
nasal epithelium. In a systematic review and meta-analysis,
twenty-four studies were included to estimate the smell and
taste dysfunction in patients with COVID-19. The results
revealed that the prevalence of olfactory dysfunction and
gustatory dysfunction accounted for 41.0% and 38.2%,
respectively [20]. However, understanding this problem
requires further wide human and pathological studies.
In terms of laboratory evaluation, most of the patients had
a normal count of white blood cells (WBC), PMN, Hb, Plt,
PTT, INR, BUN, and Cr, but almost half of the patients had
lymphopenia and elevated level of ESR and CRP. In recent
Chinese studies [4, 21, 22], lymphopenia was a common
laboratory abnormality seen in the initial disease like what we
observed in our cases. For this reason, lymphopenia, high level
of CRP and ESR can help to diagnose COVID-19. As a result,
lymphopenia can possibly confirm the previous findings of Tlymphocyte affected by COVID-19 (like SARS-CoV) [9, 23].
Although it was observed that most of the patients in the
first seven hospitalization days had stable blood pressure and
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pulse rate, 32% of them had RR larger than 20 and 4% of them
intubated on admission. Besides that, fever (body temperature
≥37.8°c) has been seen in a few days and the oxygen
saturation, which is measured by finger pulse oximeter, was
below 90 on the first day of the admission, and on the other
days, it was larger than or equal to the 93% in the air for most
of the patients. It can be demonstrated that the prescribed
treatment was effective in improving the respiratory function.
According to the CT findings, most patients presented the
bilateral pneumonia and the most common chest CT
abnormality of patients was bilateral mixed ground-glass
opacities with consolidation, which was confirmed by Michael
Chung [11], Adam Bernheim [24] and other radiological
studies regarding COVID-19 [25 - 27].
Overall, 43.2% of patients were treated and discharged,
9.3% needed an ICU admission as a result of ARDS and
15.32% were directly admitted to the ICU. Besides these, the
CFR was estimated to be 11.5% (16 cases among 139 patients).
CFR was estimated only of patients with COVID-19 who were
admitted to the hospitals, whereas in Arak City, many positive
cases were quarantined and treated with daily follow up at
home. The CFR assessed at the hospital in our study is in line
with the Nanshan Chen’s study [9], which estimated the CFR
of patients with COVID-19 at about 11% and aslo with the
study of Chaolin Huang [4]. In another study, the global CFR
was estimated as 3.3%, which is lower than that in our study
[28]. It should be highlighted that since the probability of
hospitalization of severe patients is higher, the CFR in our
study is overestimated. Another notable point in our study is
that the age and underlying disease in patients with COVID-19
are the mortality factors. It means that the mortality was higher
in older patients with underlying disease. Besides that, in our
population, no deaths under 50 years old have been observed
(it was estimated at 25.93% in older than 60 years and 2.4% for
those younger than 60 years and 18.84% in the patients with a
medical history and 4.3% in the patients with no medical
history).
We acknowledge that our study has the following
limitations. First, we investigated the hospitalized patients, and
the patients who had been quarantined at home and received
treatment at home were not included. Second, the study
duration was short (it was only 1 month), which means missing
some patients with more detailed information for analysis. It is
highly recommended to conduct a larger study to confirm the
results. In the end, we recommend future studies to investigate
COVID-19 cases (both hospitalized and outpatients) in
different epidemic cities of Iran for a longer period of time.
CONCLUSION
In conclusion, the new viral pneumonia has been observed
to usually occur in older males and the most common initial
clinical symptoms and laboratory abnormalities include fever,
cough, and lymphopenia with the elevation of CRP and ESR,
respectively. Most of the patients had bilateral mixed groundglass opacities with consolidation in chest CT and experienced
some neurological problems. The CFR was estimated at 11.5%.
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