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Abstract

Background: Coronavirus disease 2019 (COVID-19) is a contagious disease caused by a newly identified coronavirus. Our
knowledge about the survival rate and prognostic factors of the disease is not established well. The purpose of this study was to
evaluate the predictors of COVID-19 mortality in Hamadan province in western Iran.

Methods: In this study, we included all laboratory-confirmed COVID-19 cases with known treatment outcomes in Hamadan
province, Iran, between 20, 2020, to May 10, 2020. Demographic, clinical, laboratory data, and treatment outcomes were obtained
from computerized medical records and compared between survived cases and patients with death outcomes. Univariable and
multivariable logistic regression models were used to determine the predictors of death.

Results: From 749 investigated patients, 77 patients (10.28%) died during the treatment. The Mean age of patients was 53.97+£19.04
years. Multivariable logistic regression showed that males had 2.07 (95% CI: 1.73, 2.54) fold higher odds of death. Those with 60
years old and more had 6.49 (95% CI: 4.53, 7.93) fold higher odds of death. Patients with an underlying disease had 7.14 (95% CI:
6.94, 7.38) fold higher odds of death, and patients who were hospitalized in the ICU ward had 2.24 (95% CI: 1.75, 2.90) times higher
odds of COVID-19 related mortality.

Conclusion: The potential predictors of death in COVID-19 cases, including the male gender, older age, and having an underlying
disease could help physicians to identify patients with poor prognoses at an early stage and better management of them.
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Introduction
An outbreak of coronavirus disease 2019 (COVID-19) infection first emerged in late 2019 in Wuhan, China re-
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sulting in more than 80000 confirmed cases in this country
and being exported to a growing number of countries (1).
World Health Organization (WHO) declares a global pub-
lic health emergency over the COVID-19 outbreak on 30
January 2020. Alongside severe acute respiratory syn-
drome (SARS) and the Middle East respiratory syndrome
(MERS), COVID-19 is another common type of corona-
virus that infects humans (2).

Although the outbreak is possible to have originated
from a zoonotic transmission event correlated with a great
seafood marketplace that too traded in live wild animals, it
quickly converted clear that efficient person-to-person
transmission was also happening (3). The clinical spec-
trum of SARS-CoV-2 infection seems to be widespread,
including asymptomatic infection, mild upper respiratory
tract disorder, and severe viral pneumonia with respiratory
malfunction and also death (4-6). Based on previous epi-
demiological research, mortality is higher between men,
the elderly, and residents in rural area. The typical clinical
characteristics of subjects with COVID-19 were weak-
ness, fever, dry cough, and dyspnea (5-7).

It was published that existing diseases such as hyperten-
sion and diabetes mellitus are important risk factors for
the fatality of patients affected by COVID-19 (5, 6, 8). To
the best of the author’s knowledge, no earlier studies have
been committed to established death cases in Hamadan
province. Also, the epidemiological and clinical features
of approved death cases in the Hamadan province have
not yet been described. Therefore, the epidemiology and
clinical characteristics of death cases with COVID-19
were summarized with the intent of early identification of
critically ill patients, thereby reducing mortality. To un-
derstand the characteristics of patients who die of
COVID-19, we evaluated the outcome of 749 COVID-19
confirmed cases in the west of Iran.

Methods

This study was conducted on 749 confirmed COVID-19
cases according to WHO interim guidance, treated in all
hospitals affiliated to Hamadan University of Medical
Sciences between February 20, 2020, and May 10, 2020.
In this study, a known treatment outcome was considered
as inclusion criteria, and those who died or were dis-
charged with good condition were entered into the study.

The protocol of the study was approved by the Ethics
Committee of Hamadan University of Medical Sciences.
In this study, the diagnosis of COVID-19 was based on
the result of real-time reverse-transcriptase polymerase-
chain-reaction (RT-PCR) detection and cases with posi-
tive RT-PCR on samples collected from upper respiratory
oropharyngeal swabs, with or without nasopharyngeal
swabs and sputum were considered as a confirmed case.

A standardized data collection tool contains demograph-
ic characteristics, clinical presentation, laboratory find-
ings, chest CT examination, and disease outcomes of iden-
tified cases were used for collecting data. Demographic
and clinical data including signs, symptoms and underly-
ing disease history, were asked directly from the patients
and when the patient was unable to respond due to a bad
physical condition, the information was taken with the
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physician, his/her families or referring to the patients'
medical records. Biochemical blood test results were
gathered by referring to the patient's medical record. Fi-
nally, the gathered data was transported to the deputy of
health.

Descriptive statistics were reported as number (%) for
categorical variables and mean (SD) for continuous varia-
bles across the patient’s background. Univariable logistic
regression was conducted to estimate the crude association
between demographic, laboratory, and clinical characteris-
tics of patients and disease outcomes (Remission/ Death).
Those with P-value < 0.2 were considered as potential
significant determinants of death and were included in
multivariable logistic regression. All statistical analyses
were conducted in Stata version 14 software. A significant
level was considered less than 5%.

Results

Up to April 20, 2020, a total of 749 confirmed COVID-
19 patients were diagnosed in hospitals, as well as outpa-
tient care centers affiliated to Hamadan University of
Medical Sciences. Of them, 77 patients died during the
treatment (case fatality rate: 10.28%).

Baseline characteristics of identified COVID-19 cases
are shown in Figure 1. The number of 375 (50.07%) cases
were males, and 529 (70.63%) were urban dwellers. The
Mean age of them was 53.97+19.04 years and in total,
only 16 (2.14%) of patients were under 20 years of age.

A full comparison of demographic and clinical variables
of survived cases compared with those dead, as well as the
results of univariable logistic regression analyses associat-
ed with death, are presented in Table 1. In univariable
analysis male gender (OR: 1.75, 95 CI: 1.08, 2.95), age
groups 60 years and older (OR: 12.26, 95 CI: 11.12,
13.42), having an underlying disease (OR: 9.58, 95% CI:
8.84, 10.14), abnormal lung CT scan findings (OR: 2.67,
95 CI: 1.69, 3.55), having chest pain (OR: 2.27, 95 CI:
1.08, 4.06) and hospitalized in the ICU ward (OR: 2.24,
95 CI: 1.75, 2.90), were potentially associated with higher
odds of death in COVID-19 cases (p<0.05).
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Rural [ 25.75
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60-79 N 3145
40-59 N 3022
2039 N 2555

<20 W 27

Location Gender

Age group (yr)

0 20 40 60 80

Percentage

Fig. 1. Baseline characteristics of identified COVID-19 cases
with known treatment outcomes in Hamadan province
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Table 1. Comparison of demographic and clinical characteristics between recovered and dead COVID-19 cases as well as univariable logistic

regression
Variable Recovered Death p Crude model

N= 672 (89.72%) N="77 (10.28%) OR (95% CI) p
Gender
Female 345 (92.25) 29 (7.75) 0.023 References 0.024
Male 327 (87.20) 48 (12.80) 1.75 (1.08, 2.84)
Age group (Year)
<40 197 (98.01) 4(1.99) 0.001 References
40-59 230 (95.04) 12 (4.96) 2.46 (0.82, 8.09) 0.110
60+ 245 (80.07) 61 (19.93) 12.26 (4.38, 34.31) 0.001
Location
Urban 478 (90.36) 51 (9.64) 0.370 References 0.370
Rural 194 (88.18) 26 (11.82) 1.26 (0.76, 2.07)
Underling diseases
No 501 (96.53) 18 (3.47) 0.001 References 0.001
Yes 171 (74.35) 59 (25.65) 9.58 (5.50, 16.70)
Lung CT Scan findings
Normal 612 (90.67) 63 (9.33) 0.010 References 0.012
Abnormal 60 (81.08) 14 (18.92) 2.67(1.20, 4.29)
Chest pain
No 601 (90.24) 65 (9.76) 0.180 References 0.012
Yes 71 (85.54) 12 (14.46) 2.27(1.2,4.29)
Respiratory distress
No 180 (89.55) 21 (10.45) 0.930 References 0.930
Yes 492 (89.78) 56 (10.22) 0.98 (0.57, 1.66)
Hospital ward
General 531 (91.71) 48 (8.29) 0.001 References 0.001
ICU 141 (82.94) 29 (17.06) 2.27(1.38, 3.73)

Table 2 shows the results of the multivariate logistic re-
gression. After adjusting for other variables, males had
2.09 fold higher odds of death (JOR=2.09, 95% CI: 1.22,
3.60)], p=0.007). Compared to patients under 40 years of
age, patients with 60 years and more had 6.49 fold higher
odds of death (JOR=6.49, 95% CI. 2.23, 18.88)],
P=0.001). Patients with an underlying disease had 7.14
fold higher odds of death (p<0.001), and patients who
were hospitalized in ICU had 2.24 times higher odds of
COVID-19 related mortality (p=0.005). As shown in Fig-
ure 2, the area under the curve (AUC) for assessing the
discriminant power of the explanatory variables for
COVID-19 related death is 0.85, which indicates the entry
of important variables into the model.

Discussion

This study proposed to determine risk factors associated
with death in identified COVID-19 cases in Hamadan
province. The demographic features such as age, sex, resi-
dence, cause of death, and comorbidities of the cases were
obtained from the patients' medical records. In particular,
the male gender, elderly over 60 years, having an underly-
ing disease, and hospitalization in the ICU ward were as-
sociated with higher odds of COVID-19 related death.

The current study verified that increased age was asso-
ciated with mortality in patients with COVID-19. This
result is in concordance with the previous research, which
demonstrated a higher case fatality rate between the elder-
ly populations (9, 10). Elderly people, because they have a
less capable cell-mediated immune response to infectious
challenges, are more susceptible to infection. On the other
hand, based on the previous research, aging has been ex-
pressed as an important independent risk factor for mortal-
ity in SARS-CoV and MERS- CoV. Early studies in ma-

caques treated with SARS-CoV found that older macaques
had more powerful host innate responses to virus infection

Table 2. Multivariable analysis of demographic and clinical charac-
teristics associated with death from COVID-19
Multivariable model

Variable OR (95% CI) p
Gender
Female References 0.007
Male 2.09 (1.22,3.60)
Age group (Year)
<40 References
40-59 1.61 (0.49,5.27) 0430
60+ 6.49 (2.23, 18.88) 0.001
Underling diseases
No References 0.001
Yes 7.14(3.98, 12.82)
Hospital ward
General References 0.005
ICU 2.24 (1.28,3.94)
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Fig. 2. The area under the curve (AUC) for assessing the discrimi-
nant power of the explanatory variables for COVID-19 related
death
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than more juvenile adults, with an increase in differential
expression of genes correlated with inflammation, where-
as expression of type I interferon beta was decreased. The
age-dependent defects in T-cell and B-cell function and
the excess generation of type 2 cytokines could lead to a
deficiency in control of viral replication and more pro-
longed proinflammatory responses, potentially leading to
a poor outcome (11).

Analysis of data showed that the chance of death due to
COVID-19 in men is 2.09 times higher than in women.
Epidemiological studies show that males experiencing
higher CFRs compared with females after COVID-19
infection (12, 13). Investigations from mainland China
showed that men manifest more serious forms of the dis-
ease during the COVID-19 epidemic compared to women
(14, 15). Male dominance in cases of COVID-19 has been
reported by other countries as well (16-18). On the other
hand, this limited sensitivity of women to viral contamina-
tions can be assigned to the protection from sex hormones
and the X chromosome, which play a crucial function in
intrinsic and adaptive stability (5). From another perspec-
tive, a greater incidence rate of COVID-19 in males might
be due to greater social communications in workplaces.
Federal service for statistics in 2019 stated that men in-
clude 81 percent of the workforce in Iran, while more than
50 percent of them are engaged in service jobs. Conse-
quently, there is a higher chance for men to get SARS-
CoV, infection due to higher social interactions in work
settings (19, 20).

According to the information presented in this article,
more than 70% of the patients in this research were resi-
dents in urban areas. The accumulation of cases in urban
areas may occur due to agents associated with access to
healthcare or incomplete or poor surveillance and moni-
toring in rural areas (21, 22).

Another interesting finding of this research is that hav-
ing an underlying disease increases the chance of death
from COVID-19 (4-6). Based on the previous case series
in 2020, the incidence of underlying diseases such as hy-
pertension and subsequent hospitalization in the invasive
care unit and death has been reported in patients with
COVID-19 (23, 24).

In the present study, the proportion of death in patients
with abnormal lung CT scans was significantly higher
(18.92% vs. 9.33%). According to the researches, severe
acute respiratory syndrome coronavirus contaminates the
lungs by the angiotensin-converting enzyme II receptor
(25). More research is required to determine the mecha-
nism of COVID-19. Also, clinical investigations are need-
ed to verify whether angiotensin-converting enzyme in-
hibitors and angiotensin receptor blockers could stay prof-
itable for cases with COVID-19.

The study has some limitations. Due to the retrospective
study design, not all epidemiological, clinical, and labora-
tory data were done in all patients. Second, due to the
small sample size, the external validity of the study de-
creases. However, by including all patients in the study
population, we considered our study is representative of
cases diagnosed and treated in Hamadan province. Third,
our data were from patients who died during late April
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2020, and they may not be representative of later cases of
COVID-19. Fourth, there may occur selection bias be-
cause mainly patients with relatively severe COVID-19
pneumonia were hospitalized during this period and mod-
erate patients are not admitted to the hospitals.

Conclusion

In conclusion, this study introduced several factors that
associated with death from COVID-19 infection. The po-
tential predictors of death in COVID-19 cases, including
the male gender, older age, and having an underlying dis-
ease could help physicians to identify patients with poor
prognoses at an ecarly stage and better management of
them.
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