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Abstract

During the last months of the coronavirus pandemic, with all those public restrictions and
health interventions, the transmission of severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) appears now to have been raised in some countries around the world. Iran
was one of those first countries facing the second wave of coronavirus, due to the lack of
appropriate public restrictions because of economic problems the country is facing. The clin-
ical and demographic characteristics of severe cases and non-severe cases of Coronavirus
Disease (COVID-19) in 192 patients in Tehran, Iran, between June 16 and July 11, 2020,
were investigated. The patients were divided into severe cases (n = 82) and non-severe
cases (n = 110). Demographic and clinical characteristics were compared between the two
study clusters. The mean age was 54.6 + 17.2 years, and the most common presenting
symptom was persistent cough (81.8%) and fever (79.7%). The logistic regression model
revealed that age, BMI, and affected family members were statistically associated with
severity. Patients with complicated conditions of disorders faced more hospitalization days
and medical care than the average statistical data. As the coronavirus spike in the case and
death reports from June 2020, we observed the rise in the incidence of severe cases, where
42.7% (82/192) of cases have resulted in severe conditions. Our findings also suggested
that the effect of IFB (Betamethasone) was more valid than the other alternative drugs such
as LPV/rand IVIg.
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Introduction

The sudden and unusual outbreak of coronavirus pandemic, which began in Wuhan, China,
by late 2019 forced World Health Organization (WHO) to organize a Health Emergency of
International Concern (PHEIC) in order determine public health risk and raise the immediate
international actions against the coronavirus pandemic [1, 2]. Recent daily reports from the
Ministry of Health and Medical Education of Iran had demonstrated that several provinces in
Iran are now experiencing a continues to rise in the case and death report, indicating the sec-
ond wave of the COVID-19 epidemic, as of July 30, 2020, the number Iranian infected by coro-
navirus reached over 300,000 [3]. With all those public restrictions and health interventions,
the transmission of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) appears
now to have been raised in some countries around the world [4]. Iran was one of those first
countries facing the second wave of coronavirus, due to the lack of appropriate public restric-
tions because of economic problems faced by unfair sanctions against the country [5, 6]. An
understanding of how the clinical parameters are acting in this new wave of coronavirus epi-
demic may help administrators make proper health interventions.

Coronaviruses, causing diseases in animals and humans. Coronaviruses can cause respira-
tory tract infections, which can result in a mild form (Rhinoviruses), causing common cold, or
lethal form (Severe acute respiratory syndrome (SARS-CoV), Middle East respiratory syn-
drome (MERS-CoV), and COVID-19), which can be severe and even fatal [7]. SARS-CoV
(severe acute respiratory syndrome) and MERS-Cov (Middle East respiratory syndrome) were
two pathogenic human coronaviruses that happened in recent decades with thousands of case
reports [8, 9], but the MERS-Cov did reach high mortality rates of up to 50% in some popula-
tions in the region of Middle East [8]. COVID-19, as an RNA virus, was a new type of corona-
virus, named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which was first
observed in late 2019, so the disease was named COVID-19 [10, 11]. There are similarities
between SARS-CoV and SARS-CoV-2 (leading to COVID-19) genome sequence identity
between the two viruses is 79.5% [12]. The SARS-CoV-2 infection can lead to severe condi-
tions and even fatal pneumonia SARS-CoV-2 acts very similar to the way SARS-CoV infection
was associated with high mortality [13]. There are pieces of evidence for person-to-person
transmission of the SARS-CoV-2 in spaces people share and gather (family members living in
the same place, dormitories, etc.), hospitals and health care facilities, and public transport sys-
tems (bus, subway, etc.) [14, 15].

During the outbreak of coronavirus, the clinical reports, demographic characteristics of
patients admitted to hospitals have been evaluated by studies with a short number of samples.
Resent meta-analysis study revealed that the male took a larger percentage with 60% (95% CI
[0.54, 0.65]) in the gender distribution of patient with COVID-19, the discharge rate was vali-
dated at the rate of 52% (95% CI [0.34,0.70]), and the fatality rate was 5% (95% CI [0.01,0.11])
similar to other study estimation with an overall mortality of 4.3% [16, 17]. A recent study con-
sisting of 1420 patients with mild or moderate COVID-19 indicated that the most common
symptoms are headache (70.3%), loss of smell (70.2%), nasal obstruction (67.8%), cough
(63.2%), asthenia (63.3%), myalgia (62.5%), rhinorrhea (60.1%), gustatory dysfunction (54.2%)
and sore throat (52.9%) [18]. There is not any effective and validated therapy (including vac-
cine or any antiviral drugs) for COVID-19 until now, but supportive therapies that ease the
symptoms and protect multi-organ function may be beneficial. We can decrease the mortality
rate and health care service cost by Identifying the integrated symptoms, clinical and demo-
graphic characteristics of patients, and identifying the high-risk groups exposed to ease the
mortality rate.
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This retrospective study on the clinical and demographic characteristics of 192 patients
with COVID-19, divided into severe and no-severe clusters, was administrated at Amir Al-
Momenin Teaching Hospital and Bu Ali Hospital in Tehran. The patients and their extracted
clinical data belonged to the coronavirus spike in cases and death reports in Iran, which was
started during June 2020. We aimed to understand the collected clinical and demographical
data during this coronavirus spike, to compare the demographic, clinical reports, and labora-
tory results of severe and non-severe patients.

Material and methods
Study design

This retrospective cohort study was conducted based on the result obtained from 192 patients
with confirmed COVID-19, hospitalized at Amir Al-Momenin Teaching Hospital and Bu Ali
Hospital from June 16 to July 11, 2020, in Tehran, Iran. During this period, another increase
in the number of infected patients was observed in Iran, indicating the second wave of
COVID-19 pandemic, which was observed in some populated parts of Iran, including Tehran
province and the capital city of Tehran. The final date of follow-up was July 18, 2020.

Patients

All 192 patients’ medical reports analyzed by this study, were selected from visiting patients
with positive COVID-19 test, which was done by the specific real-time PCR Kit test named,
HBRT-COVID-19 (Chaozhaou Hybribio Biochemistry Ltd, China). The throat swab samples
collected from visiting patients were collected and SARS-CoV-2 disease detection was done by
molecular recognition through real-time PCR (polymerase chain reaction) Assay Testing
using real-time reverse transcription-polymerase chain reaction for diagnostic purposes.

Clinical data collection

In this study, we analyzed the medical records of patients registered at the two-mentioned hos-
pital in the city of Tehran. Our researchers collected clinical information, such as the medical
history, demographic data (gender, and age), epidemiology, exposure history (be in contact
with infected, suspects patients or even traveled), signs and symptoms (such as fever, cough,
shortness or difficulties in the act of breathing, fatigue, anorexia, hemoptysis, sputum produc-
tion, dyspnea, Myalgia, Pharyngalgia, nausea, vomiting, Diarrhoea, Headache, Abdominal
pain, Dizziness, etc.), and routine blood laboratory tests (including blood type, white blood
cell count, Rhesus (Rh) factor), which were obtained by the hospitals’ staff. We did search the
patient medical history for any underlying diseases, treatment, and prognosis. These diseases
include Gastrointestinal disorder, Chronic obstructive pulmonary disease (COPD), cardiovas-
cular disease (CVD), hypercholesterolemia (HCL), hypertension (HTN), myocardial infarc-
tion (MI), hematologic diseases, endocrine disease, neurological diseases, rheumatism, kidney
failure and any type of cancer. Smoking history and drug usage of the patients were recorded
as provided. The medicine usage of patients was recorded (medicines such as Hydroxychloro-
quine, Azithromycin). Our team of related physicians did review the original documents and
the extracted data several times. The clinical data collection based on database assessment and
their analysis was conducted from 12" July to 19" July.

In this study, the 192 coronaviruses conformed patients were divided into two clusters of
severe and non-severe patients. There was some patients with non-severe symptoms at first
days of administration at hospitals, but by developing the situation, they were categorized in a
severe cluster. The severe cases consist of any patients with these criteria: a) any organ failure
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Fig 1. COVID-19 signs and symptoms, and the structure of Novel Coronavirus 2019.

https://doi.org/10.1371/journal.pone.0246314.9001

requiring ICU monitoring, b) if the rate of breathing was more than 30 times/min (indicating
the respiratory distress), c) if the oxygen saturation level was less than 93%, d) observing any
need for mechanical ventilation in excuse of respiratory failure and Ling inflammation. The
sign and symptoms of COVID-19 had been demonstrated in Fig 1.

Statistical analysis

Descriptive analyses of the variables were expressed as number (percentages) or mean + SD (Stan-
dard Deviation), or median, Q;, and Q,, where interquartile range (IQR) is equal to Q;—Qs.
Mean = standard deviation and number (percentage) were used to present values of the quantita-
tive and qualitative variables, respectively. Data were assessed for the normality assumption by the
Kolmogorov-Smirnov test. To compare the study variables among the severe and non-severe
clusters, Pearson Chi-Square or Fisher’s exact tests for qualitative variables and Independent T,
Mann-Whitney U or Kruskal-Wallis tests for quantitative variables were applied. Finally, a multi-
ple logistic regression model using the stepwise method was conducted to evaluate the association
of severity with study variables. All statistical analyzes were performed Using SPSS version 24
(IBM, USA) and P-values less than 0.05 were considered significant statistically.

Ethics approval

The Ethics Committee of Islamic Azad University, Tehran Medical Sciences University
(IAUTMS), approved this study. Due to the nature of this study, the committee waived the
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requirement for informed consent, by signing an agreement on keeping participants’ informa-
tion secret.

Results

This study included 192 coronavirus infected patients, with a mean age of 54.6 + 17.2 years old
(48.2 + 16.3 was the average age of the non-severe cluster, while the severe cluster was older by
63.3 + 15.1), most of the patients were overweight (as BMI indicated), and the majority
belonged to male gender with 102 patients (53.7%), accompanied by 88 (46.3%) female
patients. The average duration of hospitalization was about 8 days with a standard deviation of
5 days. The cases were clinically divided into severe and non-severe clusters. As the clinical
and demographic data gathered in Table 1 indicates, patients of the severe cluster were more
involved with underlying diseases (35.1% of severe patients did not have any underlying dis-
ease, but 51.2% of non-severe patients experienced the same). Information on vital signs and
symptoms at the first visit was also presented in Table 1. The most commonly observed symp-
toms of COVID-19 were cough (81.8%), fever (79.7%), and headache (70.3%). Severe and
non-severe patients were statistically different in terms of these symptoms. Fever was more
involved with non-severe patients by 96.3% against 67.3%, and cough mostly experienced by
non-severe patients, by 95.1% against 71.8%. Being Fatigue, anorexia, dyspnea, chest tightness,
myalgia, nausea, vomiting, diarrhea, and abdominal pain, also involved more with non-severe
patients. There were a few dizziness experiences only with some patients who belonged to the
non-severe cluster.

In this study, we did also gather data of vital signs monitored on the admission day such as
Maximum number of blood pressure, Minimum number of blood pressure, respiration rate
(Rate of breathing per minute), pulse rate, and also percutaneous rate. According to Table 2,
about 97% of non-severe patients experienced a lower rate of respiration rate, while 60% of
severe clusters experience a rate between 24 and 29 (breath per minute). The pulse rate of
patients in non-severe clusters was mostly in the range of 66 to 99 pulse per minute, while
about 33% of severe patients experienced higher rates than 100 pulse per minute. The percuta-
neous oxygen saturation was higher with non-severe patients (94%), but severe patients experi-
ence lower levels of percutaneous oxygen saturation (42% lower than 980, and 32%
experienced the range of 90 to 93). For patients in the severe cluster, the maximum number of
blood pressure and respiratory rate were higher, and even the oxygen saturation was lower
within them.

Meantime of hospitalization was associated with gender (males countering the longer days
of hospitalization), age (the older patients, the more hospitalization days), medication the
patients were through, oxygen saturation, blood group, and Rhesus (Rh) factor. Male patients
as well as older patients had a higher mean time of hospitalization. The average hospitalization
days for males was 3 days more than the average belonged to females. Those patients, who
received IVG or those with lower levels of oxygen saturation, also had a higher mean time of
hospitalization. Finally, those patients with AB blood type and those with positive Rhesus (Rh)
factor experienced more days in the hospital (Table 3). The relationship between the patient’s
diseases and the average period they should be under the monitor and treatment of hospital
had been demonstrated in Fig 2. Fig 2A suggested patients with both endocrine disease and
gastrointestinal disorders were facing more average time of hospitalization (15.09 days), mean-
while, patients without any diseases were facing an average of 8.36 days of hospitalization.
Patients with the endocrine disease as the only background disease were faced with a slight
increase in the hospitalization time (with an average time of 9.08 days). The impact of more
complicated conditions was presented in Fig 2B, suggesting that patients with both COPD and
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Table 1. Clinical and demographic characteristics for 192 cases involved in this study (from which, 82 cases were categorized in the severe group and 110 cases in

the non-severe group).

Total Non-Severe Severe P-value
Age (mean + SD) (years) 54.6 £ 17.2 48.2 +16.3 63.3+15.1 <0.001
BMI (mean + SD) 27.90 + 4.32 27.38 +4.82 28.45 + 3.67 0.165
BMI
Normal 0.079
Male 18 (56.3%) 12 (54.5%) 6 (60.6%)
Female 14 (43.8%) 10 (45.5%) 4 (40.0%)
Overweight
Male 32 (53.3%) 14 (53.8%) 18 (52.9%)
Female 28 (46.7%) 12 (46.2%) 16 (47.1%)
Obese
Male 14 (41.2%) 8 (50.0%) 6(33.3%)
Female 20 (58.8%) 8 (50.0%) 12 (66.7%)
Gender
Male 102 (53.7%) 62 (57.4%) 40 (48.8%) 0.238
Female 88 (46.3%) 46 (42.6%) 42 (51.2%)
Underlying disease
Non 84 (51.2%) 58 (64.4%) 26 (35.1%) <0.001
Internal diseases 48 (29.3%) 26 (28.9%) 22 (29.7%)
Coronary heart disease 24 (14.6%) 2(2.2%) 22 (29.7%)
Neurological disorders 8 (4.9%) 4 (4.4%) 4 (5.4%)
Number of family members involved in the case 1+1 2+1 1+1 <0.001
Isolation situation of the house 4+1 4+1 5+1 0.740
Time from symptoms to admission 9+5 6+5 10+5 0.001
Time from admission to release 85 5+4 9+5 0.001
Having a job
Yes 62 (47.0%) 40 (57.1%) 22 (35.5%) 0.013
No 70 (53.0%) 30 (42.9%) 40 (64.5%)
Smoking
Yes 20 (13.5%) 14 (17.5%) 6 (8.8%) 0.124
No 128 (86.5%) 66 (82.5%) 62 (91.2%)
Drug usage
Yes 12 (7.7%) 4 (4.7%) 8(11.4%) 0.114
No 144 (92.3%) 82 (95.3%) 62 (88.6%)
Staff member of Hospital
Yes 4 (2.6%) 4 (4.9%) 0(0.0%) 0.125
No 148 (97.4%) 78 (95.1%) 70 (100.0%)
Travel history in the last 14 days
Yes 6 (4.0%) 4 (4.9%) 2(2.9%) 0.690
No 144 (96.0%) 78 (95.1%) 66 (97.1%)
Having contact with a person who has been diagnosed with COVID-19
Yes 68 (57.6%) 44 (71.0%) 24 (42.9%) 0.002
No 50 (42.4%) 18 (29.0%) 32 (57.1%)
Having contact with a person who has been suspected with COVID-19
Yes 78 (58.2%) 32 (47.1%) 20 (30.3%) 0.008
No 56 (41.8%) 36 (52.9%) 24 (42.9%)
Having contact with animals
(Continued)
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Table 1. (Continued)

Total Non-Severe Severe P-value

Yes 6 (3.9%) 4 (4.8%) 2 (2.9%) 0.689
No 148 (96.1%) 80 (95.2%) 68 (97.1%)

Consuming Hydroxychloroquine
Yes 148 (89.2%) 86 (93.5%) 62 (83.8%) 0.046
No 18 (10.8%) 6 (6.5%) 12 (16.2%)

Consuming Azithromycin
Yes 116 (70.7%) 64 (71.1%) 52 (70.3%) 0.906
No 48 (29.3%) 26 (28.9%) 22 (29.7%)

Rhesus (Rh) factor
Positive 78 (40.6%) 22 (20.0%) 56 (68.3%) <0.001
Negative 114 (59.4%) 88 (80.0%) 26 (31.7%)

Blood Type
A (positive or negative) 50 (26.0%) 12 (10.9%) 38 (46.3%) <0.001
B (positive or negative) 50 (26.0%) 46 (41.8%) 4 (4.9%)
AB (positive or negative) 48 (25.0%) 10 (9.1%) 38 (46.3%)
O (positive or negative) 44 (22.9%) 42 (38.2%) 2 (2.4%)

Symptoms
Fever 153 (79.7%) 79 (96.3%) 74 (67.3%) <0.001
Cough 157 (81.8%) 78 (95.1%) 79 (71.8%) <0.001
Fatigue 132 (68.8%) 77 (93.9%) 55 (50.0%) <0.001
Anorexia 52 (27.1%) 42 (51.2%) 10 (9.1%) <0.001
Hemoptysis 0(0.0%) 0(0.0%) 0(0.0%) NA
Sputum production 31 (16.1%) 18 (21.9%) 13 (11.8%) 0.074
Dyspnea 76 (39.6%) 72 (87.8%) 4 (3.6%) <0.001
Chest tightness 47 (24.5%) 34 (41.5%) 13 (11.8%) <0.001
Mylagia 59 (30.7%) 53 (64.6%) 6 (5.4%) <0.001
Pharyngalgia 18 (9.4%) 7 (8.5%) 11 (10.0%) 0.806
Nausea 35 (18.2%) 29 (35.4%) 6 (5.4%) <0.001
Vomiting 21 (10.9%) 17 (20.7%) 4 (3.6%) <0.001
Diarrhoea 83 (43.2%) 62 (75.6%) 21 (19.1%) <0.001
Headache 135 (70.3%) 61 (74.4%) 74 (67.3%) 0.339
Abdominal pain 65 (33.8%) 48 (58.5%) 17 (15.4%) <0.001
Dizziness 2 (1.0%) 2 (2.4%) 0(0.0%) 0.181

All of these data had been extracted from their medical document. The common symptoms of COVID-19 had been categorized in this table.

BMI stands for Body Mass Index.

https://doi.org/10.1371/journal.pone.0246314.t001

CVD, had to spend more time under medical monitoring (average time of 22.17 days).
Patients with complicated conditions of disorders faced more hospitalization days than the

average statistical data.

It was obvious that cases from the severe group were more likely to have shortness of breath.
It was also found that oxygen saturation was associated with the medication received (Table 4).
The medications such as IFB (Betamethasone), Kaletra or Lopinavir/Ritonavir (LPV/r), and
IVIg (Intravenous immunoglobulin) may have good impacts for severe patients, but the effect
if IFN (Betamethasone) was more valid, according to our findings. The logistic regression
model revealed that age, BMI, and affected family members were statistically associated with

severity. Per one unit increase in age and BMI, the risk of severity would increase by 8 and 21
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Table 2. Vital signs are monitored on the admission day at the hospitals.

Maximum number of blood pressure (Systolic)
<100
100-119
120-139
>140
Minimum number of blood pressure (Diastolic)
<70
70-79
80-89
>90
Respiration rate (Rate of breathing per minute)
<24
24-29
>30
Pulse rate (per minute)
<60
60-99
>100
Percutaneous oxygen saturation
<90
90-93
>94

https://doi.org/10.1371/journal.pone.0246314.t1002

Total Severe Non-severe P-value
18 (9%) 11 (13) 7(7) 0.108
47 (25%) 23 (28) 24 (21)
104 (54%) 42 (52) 62 (56)
23 (12%) 6(7) 17 (16)
16 (8) 9(11) 7 (6) 0.003
45 (24) 25 (31) 20 (18)
119 (62) 39 (47) 80 (74)
12 (6) 9(11) 3(2)
132 (69) 25 (30) 107 (97) <0.001
51 (27) 49 (60) 2(2)
9 (4) 8 (10) 1(1)
7 (4) 3(3) 4(3) <0.001
149 (78) 52 (64) 97 (89)
36 (18) 27 (33) 9(8)
37 (20) 35 (42) 2(2) <0.001
31 (16) 26 (32) 5(4)
124 (64) 21 (26) 103 (94)

percent, respectively. Moreover, per one person infected in the family, the risk of severity
would decrease by 44 percent (Table 5).

Discussion

This study was performed on a medical report administrated in Amir Al-Momenin Teaching
Hospital and Bu Ali Hospital from June 16 to July 11, 2020. During this period, there was a sig-
nificant coronavirus spike in the case and death reports, and we reported the incidence of
severe cases by 42.7% (82/192). COVID-19 as an infectious disease has infected a large number
of people all around the world and countries such as Iran [19]. According to recent studies
around the world, the clinical manifestations of coronavirus patients are not consistent or hav-
ing a fixed pattern and so the fertility rate and percentage of severe patients are very different
[20]. The incidence of severe cases by a recent meta-analysis was the same as our findings, and
it may reflect the same complicated wave of the epidemic taking place in Iran [17]. The male
gender, with 102 cases (53.7%) were more exposed to the risk of infection with coronavirus,
and the available BMI of part of the participated cases indicated that the male gender did have
a higher chance of over-weight than females. The factor of age in patients induces the risk of
death and fertility mainly because of declined immune system ability [21] and our logistic
regression results indicated the correlation between age and fertility risk (OR = 1.08, 95% CI:
1.04-1.12). The average time from the onset of symptoms to admission at the hospital, about

6 + 5 days in non-severe patients but severe patients experienced a higher average time of

10 + 5 days for the diagnostician of their coronavirus infection; but in contrast, the non-severe
cases spend less hospitalization time (5 * 4, against 9 + 5). Patients with complicated condi-
tions of disorders especially do suffering from two different disorders, may face more
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Table 3. Relationship between hospitalization time and study variables.

Mean + SD Median Q Qs P-value
Gender
Male 6 14 0.045
Female + 1 10
Age (Years)
<45 1 10 0.007
45-64 6 10
> 64 + 6 14
BMI
Normal 11£5 13 7 14 0.244
Overweight 9+6 8 5 13
Obese 8+6 6 1 11
Medication
IFB (Betamethasone) 1 16 0.025
Kaletra or Lopinavir/ritonavir (LPV/r) 7 7 8
IVIg (Intravenous immunoglobulin) + 11 7 14
Oxygen saturation (%)
<90 95 8 6 12 <0.001
90-93 10+4 9 7 14
> 93 4+6 1 1 3
Underlying disease
Non 7 5 13 0.536
Internal diseases 8 6 14
Coronary heart disease 9 1 12
Neurological disorders + 5 3 7
Blood Type
A (positive or negative) 7 6 13 <0.001
B (positive or negative) 3 1 6
AB (positive or negative) 1 9 7 14
O (positive or negative) + 5 5 8
Rhesus (Rh) factor
Yes 7 5 10 0.028
No + 6 14
Having a job
Yes 10£5 11 6 14 0.220
No + 8 5 12
Smoking
Yes 126 12 7 14 0.058
No + 7 5 12
Drug usage
Yes 12 £6 12 7 14 0.099
No 85 8 3 12
Staff member of Hospital
Yes - - - - -
No 9+6 8 5 13
Travel history in the last 14 days
Yes 6 6 0.439
No + 5 14
(Continued)
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Table 3. (Continued)

Mean + SD Median Q Qs P-value
Having contact with a person who has been diagnosed with COVID-19
Yes 10 2 15 0.545
No 9+4 8 6 11
Having contact with a person who has been suspected with COVID-19
Yes 6 13 0.891
No + 5 12
Having contact with animals
Yes 10+ 10 7 1 12 0.946
No 8+5 8 5 13
Consuming Hydroxychloroquine
Yes 7 6 8 0.252
No + 3 12
Consuming Azithromycin
Yes 9 5 14 0.239
No 8+6 7 6 8

The variables were expressed as mean + Standard Deviation, Median, Q;, and Qs, where the interquartile range (IQR) is equal to Q;—Qs.

BMI stands for Body Mass Index.

https://doi.org/10.1371/journal.pone.0246314.t003

hospitalization days and medical care than the average statistical data suggested. Our study
suggested patients with both COPD and CVD, may have to be under the medical health care
of the hospital more than any other patients (average time of 22.17 days).

To date, there was not any recommended and high-effective treatment for COVID-19
patients, but there were some reports on the efficient effect of some anti-inflammatory drugs
for severe patients with chronic lung conditions [22]. Most patients undergo treatments deal-
ing with the control of their hydration, nutrition, and fever [23]. In severe cases, those suffer-
ing from hypoxia, mechanical ventilation, high flow nasal cannula, and face mask may supply
the inhaling oxygen [24, 25]. Some anti-viral drugs can be used as anti- SARS-CoV-2 agents
including interferon-alpha (IFNa), Remdesivir, Betamethasone (IFB) Lopinavir/ritonavir
(Kaletra), and Arbidol [24-26]. There were patients receiving medicines for their current treat-
ment (any background diseases) or their severe conditions due to coronavirus infection. These
medications including IFB (Betamethasone), Kaletra or Lopinavir/Ritonavir (LPV/r), and
IVIg (Intravenous immunoglobulin) may have good impacts for severe patients, but there is
not any Food and Drug Administration approval on it. Betamethasone is a steroid prevents
the release of substances in the body, which causes inflammation [26]. IFB can be prescribed
for use in the treatment of many different inflammatory conditions such as allergic reactions,
multiple sclerosis, and inflammation of the joints or tendons, and problems caused by low
adrenal gland hormone levels [27]. Recent studies indicated that IFNo inhibits the replication
of SARS-CoV in vitro, suggesting that IFNo. can be considered as a potential drug candidate
for COVID-19 therapy [26]. Lopinavir/Ritonavir with the brand name of Kaletra can slow
down HIV, the infection that causes AIDS [28]. Intravenous Immunoglobulin Therapy (IVIg)
can help people with weakened immune systems or other diseases fight off infections such as
chronic inflammatory demyelinating polyneuropathy [29]. The findings suggested that the
effect of IFB (Betamethasone) was more valid than the others were.

In conclusion, this study aimed to run a retrospective study on the clinical and demo-
graphic characteristics of 192 patients with COVID-19, divided into severe and no-severe
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Fig 2. The relationship between patient’s diseases and their average duration of hospitalization for the studied cases. a) for most common disorders
involved with patients, b) for more complicated mixtures of diseases, were observed in cases (COPD stands for chronic obstructive pulmonary disease, CVD
stands for cardiovascular disease, HCL stands for Hypercholesterolemia, HTN stands for Hypertension, and MI stands for Myocardial Infarction).

https://doi.org/10.1371/journal.pone.0246314.9002
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Table 4. The relationship between the medications such as IFB (Betamethasone), Kaletra, and IVIg and oxygen saturation had been studied.

IFB (Betamethasone)
Kaletra or Lopinavir/ritonavir (LPV/r)

IVIg (Intravenous immunoglobulin)

https://doi.org/10.1371/journal.pone.0246314.t1004

<90 90-93 >93 P-value
Number (%) Number (%) Number (%)
15 (22.4) 2(13.3) 13 (72.2) < 0.001
25 (37.3) 5(33.3) 0 (0.0) < 0.001
27 (40.3) 8(53.3) 5(27.8) < 0.001

Table 5. Logistic registration model; association of severity and study variables.

Variable B S.E. OR (95% Cl) P-value
Age 0.078 0.019 1.081 (1.042-1.121) < 0.001
BMI 0.198 0.084 1.218 (1.034-1.435) 0.018
Number of affected persons in family -0.572 0.218 0.564 (0.368-0.865) 0.009
Employment -0.619 0.512 0.539 (0.198-1.468) 0.227

BMI stands for Body Mass Index.

https://doi.org/10.1371/journal.pone.0246314.t1005

clusters, in Tehran, the capital city of Iran. This study was conducted during the second coro-
navirus spike in cases and death reports in Iran. With the appearance of the pandemic, many
researchers and clinicians struggle to identify symptoms and characterization of the pandemic
and even propose effective drugs dealing with it. We found demographic and clinical differ-
ences between severe and non-severe clusters. It can be suggested that patients of male gender
and elderly people may face more probably severe conditions, just as other recent studies sug-
gested [18]. The most common symptoms of COVID-19 were cough (81.8%), fever (79.7%),
headache (70.3%), and Fatigue (68.8%). The most hospitalization period achieved by patients
suffering from COPD and CVD (22.17 days) and HTN, Diabetes, and HCL (21.10 days). Our
findings also suggested that the effect of IFB (Betamethasone) was more valid than the other
alternative drugs used, such as LPV/r and IVIg. We hope by further studies, the mortality rate
and health care service cost may be decreased by identifying the integrated symptoms, clinical
and demographic characteristics of patients, suggesting alternative medicines, and identifying
the high-risk groups exposed to ease the mortality rate.

Supporting information

S1 Abstract figure. Schematic view of the design and current study process.
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