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Introduction: Since its prevalence, Covid-19 has become one of the biggest health problems
around the world, which has resulted in the loss of millions of lives. Considering preventive

measures, both virulence and contagion of the disease must be considered the first essential
step in reducing the burden of the disease and its mortality; therefore, the present study is to
determine the epidemiological characteristics affecting the survival rate and severity of Covid-
19 in 564 patients hospitalized in Imam Reza (AS) Mashhad Hospital, in a one-year-period
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since 2020 .

Keywords: Methods: Patients admitted to the COVID-19 wards of Imam Reza (AS) Hospital in the period
Epidemiology from March 2020 to January 2021 were included in the study and after collecting information
NEWS through the designed checklist, the obtained data was entered into SPSS 26 software and
Covid-19 analyzed statistically.

qSOFA

Results: Out of 564 patients with a mean (standard deviation) age of 58.8 (16.7) years, 338
(59.9%) were male. A significant relationship was observed between increasing age, male
gender, underlying hypertension disease, the duration of symptoms until hospitalization,
NEWS score before hospitalization and the increase in the mortality rate of patients (p<0.05).
Also, the strongest relationship was observed between increasing age and mortality (P-value =
0.001 and df = 65.9, and 95%CI = 6.6-18.2).

Conclusion: As people over the age of 50 alongside patients with underlying disease are at a
higher risk of getting affected, special measures and policies must be considered in this matter.
Also, using the NEWS scoring system can help in predicting the prognosis of the disease.
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Acute  Respiratory  Syndrome (SARS)
outbreak that rapidly spread from southern

Introduction

COVID-19 is an infectious disease caused by
Severe  Acute Respiratory  Syndrome
Coronavirus 2 (SARS-CoV-2) that has led to a
global pandemic during the years 2019 to
2022. Previously, a virus from the
coronavirus family was the cause of Severe

China in 2003, infecting more than 3,000
people and causing death in 774 people by
the year 2004; additionaly, no similar cases
regarding this individual type of coronavirus
family were reported since then (1-3). In
2012, another coronavirus outbreak led to
Middle East Respiratory Syndrome (MERS),
which started in Saudi Arabia a total of 2,465
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cases were diagnosed, resulting in 858 deaths
by 2019 (4).

The first COVID-19 patients were identified
in Wuhan, China. This disease is zoonotic, and
the most common type of transmission from
person to person is through being contacted
the respiratory droplets of infected
individuals. The incubation period of the
disease is 4-5 days in most patients, and in
some cases, it could lengthen up to14 days
after the initial exposure (5, 6). COVID-19 can
cause various symptoms in different organs
of the body. The initial manifestations
reported in studies include coughing in 54%,
fever in 58%, shortness of breath in 30%,
myalgia in 16%, neurological symptoms in
20%, sore throat in 14.41% and diarrhea in
9% of patients. However, studies have shown
that these symptoms can become chronic in
up to 60% of cases (7, 8). Some infected
patients may also be asymptomatic but
manifest abnormal paraclinical findings (9).
Severity of the disease could range from mild
to moderate, severe, and critical (respiratory
failure, shock, and multi-organ dysfunction).
Mild to moderate cases can be treated on an
outpatient basis, while severe and critical
cases require hospitalization (10).

Since the beginning of the outbreak, various
treatment plans have been applied alongside
supportive measures. Hydroxychloroquine
was widely used in the early stages of the
disease, but clinical trial studies did not show
any clinical benefits from its usage (11-13).
Although previous studies have sought to
identify and express the factors affecting the
severity of COVID-19 disease and the survival
of affected patients, diverse results have been
observed in these studies. While in the study
by Azbakhsh et al. in 2021, increase in age
was introduced as the most important factor
in the occurrence of more severe symptoms
(14); in 2020, male gender and having an
underlying disease were introduced as the
factors with higher validity in determining
the severity of the disease and the survival of
COVID-19 patients (15). However, the study
by Wang et al. in 2020 identified the presence
of underlying diseases such as hypertension,
cardiovascular disease and diabetes as the
main factor in reducing the survival of COVID-
19 patients (16).

In general, it can be said that despite the
great efforts made so far, a definitive and
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completely effective treatment to improve
the clinical symptoms of COVID-19 disease
has not yet been found. Despite the initiation
of vaccination with vaccines produced by
various companies in many countries,
including Iran, the extent of their
effectiveness and long-term complications
are still unknown. The first and essential step
to reduce the burden of the disease and its
damages in various economic, social, health,
and treatment areas is prevention. Overtime,
proper policies in the matters of prevention,
epidemiological approach and identifying
severity of the disease have been
accomplished. Considering the scattered and
contraindicatory findings regarding the
factors affecting the severity of COVID-19
disease and the survival of patients infected
with this virus, the present study was
designed to determine the epidemiological
characteristics and factors affecting the
survival and severity of COVID-19 disease in
564 hospitalized patients at Imam Reza (AS)
Hospital in Mashhad during 2019-2020.

Materials and Methods

The present cross-sectional (descriptive-
analytical) study was conducted in the
COVID-19 wards 1 and 2 of Imam Reza (AS)
Specialized and Super-Specialized Hospital in
Mashhad, one of the referral hospitals in
Khorasan Razavi province for COVID-19
patients. All hospitalized patients during the
period from March 2020 to January 2021
were included in the study using the census
method. Patients were transferred to one of
the COVID-19 wards 1 to 5 after admission in
the emergency department, depending on the
available unoccupied beds. After the initial
examination of the patients, their
bibliography, including age, gender, disease
symptoms, the duration of symptoms until
hospital admission, history of previous
illness, history of medications used, history of
contact with a patient infected or suspected
of COVID-19 within 14 days before
admission, history of travel within 14 days
before admission, history of smoking and
drug addiction, vital signs at the time of
admission, lung involvement score in CT scan,
C-reactive protein (CRP) at the time of
admission, and scores based on the qSOFA
(Quick Sequential Organ Failure Assessment)
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and NEWS (National Early Warning Score)
scoring systems, were entered into the
checklist. During hospitalization, were
monitored to the Intensive Care Unit (ICU)
and the duration of hospitalization until
death or discharge.

The qSOFA, introduced in 2016 to facilitate
the identification of patients high risk of
death from sepsis, was after the Sequential
Organ Failure Assessment (SOFA). This
scoring  system  consists of  three
characteristics: respiratory rate greater than
21, mental status changes and alertness, and
blood pressure less than or equal to 100
mmHg, with one score assigned to each of
these three characteristics (17).

The NEWS is another system for identifying
patients at risk of relapse, which assigns a
score to each of the following findings: level
of consciousness, heart rate, systolic blood
pressure, respiratory rate, temperature,
oxygen saturation (18).

Severe cases based on a qSOFA score =2 or
a NEWS score 27, a lung involvement score
>161inthe CT scan, the need for intensive care
in the ICU during hospitalization, and death.

The obtained data were entered into the
SPSS 26 software. T-test was used to compare
quantitative variables, and chi-square test
was used for qualitative variables. A P-value
of < 0.05 was considered statistically
significant. In cases where a statistically
significant difference was found, the odds
ratio (OR) was also calculated.

Results

Out of 564 hospitalized patients, 338
(59.9%) were male and 226 (40.1%) were
female. The mean and standard deviation of
the patients' age was 58.8 + 16.7 years. The
youngest hospitalized patient was 20 years
old and the oldest was 97 years old. The mean
and standard deviation of the length of
hospital stay for the patients was 12.0 + 9.4
days. The most common underlying diseases
the patients were hypertension in 295
(52.3%) patients, diabetes in 227 (40.2%)
patients, and ischemic heart disease in 162
(28.7%) patients. The frequency of other
diseases is shown in Table 1.

J Cardiothorac Med. 2024; 12(3): 1388-1397

The most common clinical symptoms of the
patients were shortness of breath in 464
(82.3%), fever in 423 (75.0%), and weakness
in 388 (59.4%) patients. The frequency of
other clinical symptoms is shown in Table 2
(Tables 1 and 2). The mean and standard
deviation of the time from symptom onset to
hospital admission was 11.8 + 7.5 days. None
of the patients reported a history of contact
with an infected or suspected person within
14 days before admission. None of the
patients had a history of travel within 14 days
before admission. The mean and standard
deviation of the patients' arterial oxygen
saturation (0O2Sat) at the time of hospital
admission was 82.7 * 7.6 percent. The mean
and standard deviation of CRP at the time of
admission was 108.5 * 80.8.

The mean and standard deviation of the
lung involvement severity score was 12.2 +
49. 167 patients (29.6%) had a lung
involvement severity score of 216 and were
in the severe lung involvement group. 268
patients (47.6%) had moderate (16-9) and
129 patients (22.8%) had mild (0-8) lung
involvement. 78 patients (46.7%) with severe
lung involvement required ICU admission,
while a total of 45 patients (11.3%) with
moderate and mild lung involvement
required both ICU and intensive care, which
was statistically significant based on chi-
square test (P-value=0.01). The odds ratio
(OR) of ICU admission for patients with
severe lung involvement was 1.9 times higher
than patients with mild and moderate
involvement (95% CI=1.66-2.38).

Based on qSOFA scoring system at the time
of admission, 56 patients (9.9%) were in the
high-risk group for morbidity and mortality,
of whom 38 patients (6.7%) required ICU
admission. According to chi-square test, the
difference between the high-risk and low-risk
groups based on qSOFA scoring system and
ICU admission was not statistically significant
(P-value=0.124).

The mean and standard deviation of the
patients' NEWS score was 7.8 + 2.3. Based on
the NEWS scoring system, 458 patients
(81.2%) were in the high-risk group for
morbidity and mortality. Of these, 118
patients (20.9%) required ICU admission.
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Table 1 .Demographic characteristics and frequency of underlying diseases in all hospitalized

patients and patients admitted to the ICU.

" Admitted to the ICU s aizes
Characteristic s () patients
Frequency (%)
Sex Male 76 (61.8%) 338 (59.9%)
Female 123 (38.2%) 226 (40.1%)
Smoking history 30 (24.4%) 145 (25.7%)
History of addiction 11 (8.9%) 56 (9.9%)
blood pressure 68 (55.3%) 295 (59.9%)
diabetes 60 (48.8%) 227 (40.2%)
Ischemic heart disease 32 (26.0%) 174 (31.4%)
Chronic obst_ructive pulmonary 14 (11.4%) 67 (11.9%)
disease
Chronic Kkidney disease 12 (9.8%) 40 (7.1%)
malignancy 5 (4.1%) 26 (4.6%)
Asthma 5 (4.1%) 13 (2.3%)
Organ transplant 5 (4.1%) 11 (2.0%)
Chronic heart failure 4 (3.3%) 9 (1.6%)
Hypothyroidism 0 (0.0%) 7 (1.2%)
Obesity (BMI<35) 1 (0.8%) 5 (0.9%)
Previous thromboembolic events 1 (0.8%) 4 (0.7%)
tuberculosis 1 (0.8%) 3 (0.5%)
Lupus 2 (1.2%) 2 (0.4%)
Rheumatoid Arthritis 1 (0.8%) 2 (0.4%)
. .. Admitted to ICU Mean All hospltallzed
Demographic and clinical factors patients
+SD
Mean * SD
Age 55.9+15.7 58.8+16.7
Oxygen saturation percentage 75.9+6.4 82.7+7.6
The dul.'ation of sympt.oms until 82430 118475
going to the hospital
Pulmonary involvement severity 16.2 + 4.8 12.2 + 4.9
score
G 153.2+86.0 108.5+80.8
gqSOFA 1.4+0.6 1.2+0.5
NEWS 89+1.8 7.8+2.3
Length of hospitalization 194 +£12.6 12.0+9.4

According to chi-square test, there was a
significant difference between patients with a
NEWS score =7 who required ICU admission
and patients with a NEWS score less than 7
who required ICU admission  (P-
value=0.001). The odds ratio (OR) of ICU
admission for patients with a NEWS score =7
compared to patients with a NEWS score less
than 7 was 1.4 (95% CI=1.24-1.46). Table 3.
123 patients required ICU admission from
whom, 76 were male (61.8%) and 47 were
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female (38.2%). The mean and standard
deviation of the age of the patients
transferred to the ICU was 55.9 + 15.7 years.
The mean and standard deviation of the
duration from symptom onset to hospital
admission was 8.2 * 3.0 days. The mean and
standard deviation of the patients' oxygen
saturation at the time of admission was 75.9
*+ 6.4 percent. The mean and standard
deviation of CRP in the patients at the time of
admission was 153.2 * 86.0.
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Table 2 .Frequency of clinical symptoms in hospitalized patients.

Clinical sign All hospitalized patients
Frequency (%)

Shortness of breath 464 (82.3%)

Fever 423 (75.0%)

weakness 388 (68.8%)

Cough 335 (59.4%)

Chest pain 304 (53.9%)

Headache 301 (53.4%)

nausea and vomiting 228 (40.4%)

myalgia 220 (39.0%)

Loss of consciousness 90 (15.9%)

Arthralgia 73 (12.9%)
diarrhea 52 (9.2%)
stomach ache 35 (6.2%)
Sore throat 31 (5.5%)
Decreased smell 22 (3.9%)
Unpleasant taste sensation 16 (2.8%)
Rhinorrhea 4 (0.7%)
conjunctivitis 3 (0.5%)

The mean and standard deviation of the lung
involvement severity score of the patients
was 16.2 * 4.8. The mean and standard
deviation of the qSOFA score of the patients
at the time of admission was 1.4 + 0.6. The
mean and standard deviation of the NEWS
score of the patients at the time of admission
was 89 * 1.8. The mean and standard
deviation of the length of hospital stay for the
patients was 19.4 + 12.6 days.

The most common comorbidities in these
patients were hypertension in 68 patients
(55.3%), diabetes in 60 patients (48.8%), and
ischemic heart disease in 32 patients
(26.0%). The frequency of other underlying
diseases is shown in Table 1. 25 patients

(20.3%) had no underlying disease. 25
patients (20.3%) had one underlying disease.
45 patients (36.6%) had two underlying
diseases. 28 patients (22.8%) also had three
or more underlying diseases. 30 patients
(24.4%) had a history of smoking, and 11
patients (8.9%) reported a history of drug
addiction.

The severity of lung involvement was mild
in 8 patients (6.4%), moderate in 38 patients
(31.0%), and severe in 77 patients (62.6%).
Based on qSOFA score, 38 patients (30.9%)
were in the high-risk group, and based on
NEWS score, 118 patients (95.9%) were in
the high-risk group. (Tables 1 and 2).

Table 3 . Frequency of clinical conditions in hospitalized patients and their association with the
need for ICU admission.

.. Total number | ICU Needed o

Clinical status of patients (%) (%) P-value OR (95%CI)
severe (<16) 167 (29.6%) 78 (46.7%)
Pulmonary di ) 0.01 1.9
involvement Medinmi(2-16] 268 (47.6%) | 45 (11.3%) ' (1.66-2.38)
Mild (8-0) 129 (22.8%)

qSOFA High risk 56 (9.9%) 38 (6.7%) 0.124 1.5
low risk 508 (90.1%) - ] (1.83-0.46)

118 1.4

. . 0

NEWS High risk 458 (81.2%) (20.9%) 0.001 (1.24-1.46)

J Cardiothorac Med. 2024; 12(3): 1388-1397
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Ultimately, 87 patients (15.4%) of the
patients who required transfer to the ICU
during their hospitalization died. 63 patients
(72.8%) of these deceased patients had
severe lung involvement, and in the other 24
patients (27.2%), the severity of lung
involvement was mild or moderate. Based on
the chi-square test, there was no statistically
significant relationship between mild and
moderate (<16) or severe (216) lung
involvement and patient mortality (P-
value=0.054).

86 patients (98.8%) of the deceased
patients had a NEWS score above 7, and
based on the chi-square test, there was a
statistically significant relationship between
the NEWS score and patient mortality (P-
value=0.011). The odds ratio (OR) of death in
individuals with a NEWS score 27 is 2.9 times
higher than in those with a NEWS score less
than 7 (95% CI=1.73-5.00).

59 patients (67.8%) of the deceased
patients were male. Based on the chi-square
test, there was a statistically significant
relationship between patient gender and
mortality rate (P-value=0.032). The odds
ratio (OR) of death in men is 1.3 times higher
than in women (95% CI=1.00-1.69).

60 patients (69.9%) of the deceased
patients had 2 or more underlying diseases.
56 patients (64.3%) of the deceased patients
had hypertension, and 47 patients (54.0%)
had diabetes. Based on the chi-square test, a
statistically significant relationship was only
observed between hypertension and
mortality rate (P-value=0.002). For other
underlying diseases listed in Table 1, this
difference was not statistically significant.

23 patients (26.4%) of the deceased
patients were smokers. The relationship
between smoking and patient mortality was
not statistically significant.

63 patients (72.4%) of the ICU patients who
died had a history of using antihypertensive
medications. Based on chi-square test, there
was a statistically significant relationship
between the use of antihypertensive
medications and patient mortality (P-
value=0.003). 52 patients (59.7%) of the
deceased patients were taking ACEI
(Angiotensin-converting enzyme inhibitors)
or ARB (Angiotensin receptor blockers)
medications. Based on the chi-square test,
there was a statistically significant
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relationship between the use of ACEI or ARB
antihypertensive medications and patient
mortality  (P-value=0.035). For other
medications used by the patients, there was
no statistically significant relationship with
mortality.

The mean and standard deviation of the age
of the patients who died after transfer to the
ICU was 59.6 + 14.7 years, and in the patients
who were discharged, it was 47.1 + 14.6
years. Based on t-test, there was a
statistically significant relationship between
the mean age of the patients and mortality (P-
value=0.001, df=165, 95% CI=-18.6 to -6.9).

The mean and standard deviation of the
time from symptom onset to hospital
admission in the patients who died after
transfer to the ICU was 8.6 + 3.3 days, and in
the patients who were discharged, it was 7.1
+ 1.8 days. Based on t-test, there was a
statistically significant relationship between
the mean time from symptom onset to
hospital admission and patient mortality (P-
value=0.013,df=112.6,95% CI=-2.4 to -0.56).
(Table 3)

Discussion

The results of this study are largely
coherent with other studies conducted over
COVID-19. According to the study by Bolut et
al. in 2020, the age group which was mostly
affected in Italy, Spain, and the Netherlands
was 50-59 years, followed by 60-69 years.
The reason for the higher involvement of the
elder group in COVID-19 in studies has also
been attributed to having more underlying
diseases and a weaker immune system (19,
20). In similar studies like the one by
Cunningham et al., men were more affected
than women (21). In studies conducted by
Imami et al. in 2020, the study by Zad et al. in
2020, and also by Yang et al. in 2020, the most
common underlying diseases accompanying
COVID-19 were hypertension, cardiovascular
diseases, diabetes, chronic obstructive
pulmonary disease, malignancy, and chronic
kidney failure, which is coherent with the
results of our study (10, 22, 23). The findings
of this study indicate a relationship between
hypertension and disease severity, which is in
line with the findings of the studies by Guan
et al. and Reynolds et al. in 2020 (24, 25). In
many of the studies conducted, there was no
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relationship between the use of blood
pressure-lowering drugs, especially ACEls
and ARBs, and disease severity, and the
results of our study are not in resemblance
with these studies, which may be due to lack
of similar studied population. It should also
be noted that consumers of these types of
antihypertensive  drugs  suffer from
hypertension, which increases the risk of
complications and mortality from COVID-19
(26-28). The most common clinical
symptoms of hospitalized patients were
shortness of breath, fever, and cough, which
are consistent with other studies (7). None of
the patients reported a history of contact
with an infected or suspected person, which
may be due to various reasons such as lack of
awareness of the patient's illness in the
surrounding people, lack of awareness of
ways of transmission of the disease, or
exposure to asymptomatic carriers. The
average time from symptom onset to hospital
admission and hospitalization was more than
7 days.

In various studies, the initial CRP level of
patients has been associated with disease
severity, with levels above 50-60 being
considered an independent predictor of
disease severity (29, 30). In this study, the
average initial CRP of patients was also high,
and for patients requiring ICU admission, it
was 153. Other studies have also confirmed
the increase in CRP during COVID-19, and
have indicated the association between high
CRP levels and more severe pulmonary
involvement and worse prognosis(31, 32). In
the study by Wu et al, pulmonary
involvement  >50%  was  considered
severe(10), and based on the European
Radiology Association scoring system, a score
>15 (out of 24) was considered severe, which
was also the way of measurement in our
study (33). In the study by Mitra et al (34), the
gSOFA scoring system did not have sufficient
sensitivity in predicting in-hospital mortality,
which is consistent with the results of this
study (34), but in the study by Sijia et al,,
gSOFA at admission was associated with in-
hospital mortality of COVID-19 patients,
although it had lower sensitivity than SOFA
(35). In the study by Harry et al, qSOFA
predicted mortality better than SIRS (36). In
a meta-analysis by Fernando et al., although
gSOFA had lower sensitivity than SIRS in

J Cardiothorac Med. 2024; 12(3): 1388-1397

predicting sepsis-related mortality, it had
higher specificity (37). The reason for this
difference can be considered in the timing of
calculating this criterion in patients, as
mentioned in the Mitra study (34), the lower
sensitivity of qSOFA in ICU patients may be
due to receiving mechanical ventilation or
vasopressors, which reduces the clinical
value of this criterion (34). Similar studies
have used arterial oxygen saturation (O2sat
<93%) to determine severe cases of the
disease (10), and in our study, the NEWS
scoring system was used, which in addition to
arterial  oxygen  saturation, includes
respiratory rate (RR), heart rate (PR), systolic
blood pressure (SBP), level of consciousness,
body temperature, and the need for
supplemental oxygen in admission, and has
been used since 2016 to mortality rate of
non-ICU patients during hospitalization (38).
In this system, scores of 0 to 4 are considered
low-risk for mortality, scores of 5 and 6 are
moderate-risk, and scores of 7 to 20 are high-
risk. Previous studies have shown the
relationship between patient scores based on
this scoring system and the rate of ICU
admission and mortality (39). The results of
our study also showed this relationship, and
patients with a NEWS score <6 had 2.9 times
more need for ICU admission. This finding of
the present study is in line with the results of
a study by Baker et al. in 2021, which showed
that the NEWS2 criterion has sufficient
sensitivity to detect worsening of
hospitalized COVID-19 patients. This
criterion also performed better than NEWS
and qSOFA, although the authors of this study
consider the use of only one of these
mentioned criteria to be incorrect (40).

The incidence of the disease has been
higher in men, and middle-aged and elderly
individuals have been the largest age group
involved in the first, second, and third peaks
of the COVID-19 pandemic. On the other
hand, underlying diseases are also more
commonly seen in these age groups.
Therefore, these age groups, especially
individuals with underlying conditions,
require more attention in health policy-
making and prioritization. As none of the
patients in our study had a history of getting
in contact with an infected or suspected
individual, conducting studies to determine
the level of awareness, insight, and
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performance of individuals in different social,
economic, and cultural groups could be
helpful. The results of these studies can be
used in planning public education programs
for prevention of infection and making these
education programs more practical based on
the target audience. The time between
symptom onset and hospital admission is
important for two reasons; First, delayed
presentation (or referral) of the patient to the
hospital in the early stages of the disease
reduces the chances of successful treatment
and increases the likelihood of complications,
prolonged hospitalization and the need for
supportive measures. On the other hand,
given the existing infrastructure in different
social and economic strata and the ability to
properly quarantine patients at home, the
likelihood of disease transmission to other
individuals during this period also decreases.
In this regard, conducting further studies and
examining the infrastructure and available
facilities in urban and rural communities for
planning and  determining  practical
preventive strategies seems necessary. The
average initial CRP level of patients is high,
which can indicate delayed hospital
presentation and be a predictor of disease
severity. CRP can be used as an independent
predictor of disease severity and can even be
used to monitor patients before referral to
the hospital. Although the use of the qSOFA
score for patient assessment is easy and can
be used even by common folk, it does not
have adequate clinical efficacy. The NEWS
scoring system for initial patient assessment
and prioritization of service delivery with
minimum required equipment (blood
pressure monitor and pulse oximeter) can be
used at different levels of healthcare and can
help in time-consuming referral of patients to
the hospital for receiving treatment. There is
hope that with appropriate preventive
measures such as adherence to health
protocols and vaccination, the disease
transmission cycle can be stopped. However,
early diagnosis of patients and identifying the
patients in need of treatment promptly would
contribute to the success of treatment and
reduction of disease burden.
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