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Abstract

Background: The outbreak of a new coronavirus in China in 2019 (COVID-19) caused a global health crisis.
Objectives: This study was performed to investigate the effect of different underlying diseases on mortality in patients with COVID-
19.
Methods: This retrospective cohort study was performed on COVID-19 patients admitted to the Shahid Rahimi and Sohada-ye
Ashayer teaching hospitals in Khorramabad, Iran, from 2019 to 2021. Data on disease severity, clinical manifestations, mortality,
and underlying disorders were collected and analyzed using the SPSS software version 22 at a 95% confidence interval and 0.05 sig-
nificance level.
Results: The study included 9653 men (48%) and 10332 women (52%). Patients with chronic kidney diseases, cancer, chronic obstruc-
tive pulmonary disease, hypertension, cardiovascular disease, and diabetes were at higher mortality risk than those without these
underlying diseases, respectively. However, there was no significant relationship between asthma and mortality. Also, age > 50
years, male gender, oxygen saturation < 93 on admission, and symptoms lasting ≤ 5 days were associated with increased mortality.
Conclusions: Since patients with underlying diseases are at higher mortality risk, they should precisely follow the advice provided
by health authorities and receive a complete COVID-19 vaccination series.
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1. Background

Coronaviruses are a family of single-stranded ribonu-
cleic acid viruses (1). The severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) led to the coronavirus
(COVID-19) pandemic. The first cases were observed in
Wuhan, China, in late 2019, and the disease spread to other
regions rapidly (2). As of 20 May 2022, 521,920,560 con-
firmed cases of COVID-19 were reported worldwide, lead-
ing to 6,274,323 deaths (3). In the Middle East, SARS-CoV-
2 was first reported in Iran (4). COVID-19 patients may
present with different symptoms; however, the respiratory
system is mainly involved. Respiratory presentations of
COVID-19 may vary from mild symptoms to acute respi-
ratory distress syndrome (5). Reverse transcription poly-
merase chain reaction (RT–PCR) on samples collected via
nasopharyngeal and oropharyngeal swabs is the ideal di-
agnostic test. Laboratory and radiographic studies have

also been widely used (6). In a fraction of patients, COVID-
19 leads to systemic disease identified by multisystem or-
gan damage. Various factors such as advanced age, male
gender, lymphopenia, and increased cytokine levels have
been attributed to a worse prognosis in patients (7, 8). Fur-
thermore, several underlying diseases are associated with
a poorer prognosis, including hypertension, diabetes, ma-
lignancy, cardiovascular disease (CVD), chronic obstruc-
tive pulmonary disease (COPD), and chronic liver disease
(9, 10).

2. Objectives

Given the high burden of COVID-19 in Iran and the im-
portance of recognizing prognostic factors in patients, this
study was conducted to evaluate the effect of underlying
diseases on mortality in COVID-19 patients admitted to the
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Shahid Rahimi and Sohada-ye Ashayer teaching hospitals
in Khorramabad, Iran, from 2019 to 2021.

3. Methods

3.1. Study Design and Participants

This was a retrospective cohort conducted in the
Shahid Rahimi and Sohada-ye Ashayer teaching hospitals
in Khorramabad, Iran. Inclusion criteria were all patients
admitted to inpatient wards of the mentioned hospitals
from the beginning of the pandemic in Iran to 21 May
2021 with a diagnosis of COVID-19 that was confirmed ei-
ther with a positive RT–PCR or clinical symptoms and par-
aclinical evidence in favor of COVID-19 diagnosis, i.e., pul-
monary ground glass opacities on chest computed tomog-
raphy scan and reduced oxygen saturation. The patients
were selected using the census sampling method. Patients
with incomplete medical records were excluded.

3.2. Data Collection

In this study, a researcher-made checklist was used to
collect the data. After obtaining written consent, demo-
graphic characteristics including age and gender, as well
as data related to oxygen saturation on admission, dura-
tion of symptoms, time from admission to death, and pre-
vious history of hypertension, diabetes, brain diseases, ma-
lignancies, asthma, COPD, chronic kidney diseases, and
CVD, were registered in the checklist.

3.3. Data Analysis

The collected data were analyzed using the SPSS soft-
ware version 22. Qualitative indexes were used to describe
the data, including frequency, percentage, mean, and stan-
dard deviation (SD). Also, chi-square and Fisher’s exact tests
were used to investigate the relationship between the vari-
ables and mortality in patients. The odds ratio (OR) and
95% confidence interval (95% CI) were estimated using lo-
gistics regression. The significance level was set at 0.05 for
all tests.

4. Results

This study included 19985 COVID-19 patients, of
whom1852 (9.3%) died from COVID-19, and 18133 (90.7%)
survived. The relationship between demographic char-
acteristics and mortality is shown in Table 1. There was
a significant relationship between age and death from
COVID-19 in patients ≥ 50 years (P < 0.001). Regarding

gender, men were at higher mortality risk than women
(OR = 1.379; CI = 1.252 - 1.518).

As shown in Table 2, oxygen saturation < 93 on admis-
sion and being symptomatic for ≤ 5 days were associated
with higher mortality risk, with an OR (05% CI) of 3.475
(3.067 - 3.937) and 0.794 (0.703 - 0.896), respectively. The
relationship between underlying diseases and mortality is
shown in Table 3. Patients with chronic kidney diseases had
the highest mortality risk due to COVID-19, with an OR (95%
CI) of 3.064 (2.285 - 4.108). Also, patients with cancer, COPD,
hypertension, CVD, and diabetes were at higher mortality
risk than those without these underlying diseases, respec-
tively. However, there was no significant relationship be-
tween asthma and mortality (P = 0.241).

The relationship between medications taken for un-
derlying diseases and mortality in COVID-19 patients was
investigated. Table 4 shows a significant relationship be-
tween drug history and death due to COVID-19 in patients
with CVD, COPD, and chronic kidney diseases (P < 0.05).
Anti-coagulants + antianginals had the highest frequency
among CVD patients who died from COVID-19, and inhaled
beta 2 agonists + corticosteroids had the highest frequency
among those with COPD. Also, among 117 patients on dialy-
sis, 44 (37.6%) died from COVID-19.

As shown in Table 5, a significant association was found
between the age group and death due to COVID-19 in COPD
patients. The majority of COPD patients (72.2%) who died
from COVID-19 were older than 60 years. As shown in Ta-
ble 6, no significant relationship was observed between the
type of cancer and death due to COVID-19 (P = 0.086).

5. Discussion

This study aimed to investigate the effect of underly-
ing diseases on mortality in COVID-19 patients admitted to
the Shahid Rahimi and Sohada-ye Ashayer teaching hospi-
tals in Khorramabad, Iran, from 2019 to 2021. Overall, 1852
of 19985 patients included (9.3%) died from COVID-19. Mor-
tality rates due to COVID-19 vary significantly in different
regions and countries (11). Economic and social factors af-
fect public health considerably. People in crowded areas
can hardly maintain principles of social distancing (12).
An overall case fatality rate of 10.05% has been reported in
Iran, which is consistent with our findings (13).

Advanced age is assumed to be associated with a higher
mortality rate in COVID-19 patients (14, 15). Patients aged ≥

50 years have been estimated to have a 15.4-folds mortality
risk compared with those aged < 50 years (16). The high-
est mortality rate has been reported in individuals aged
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Table 1. The Relationship Between Demographic Characteristics and Mortality in Patients with COVID-19 in Khorramabad

Characteristics
Death

OR (95% CI) P-Value
No, Frequency (%) Yes, Frequency (%)

Age group

< 30 1738 (97.3) 49 (2.7) - -

30 - 39 2871 (98.3) 50 (1.7) 0.618 (0.415 - 0.920) 0.018

40 - 49 3243 (97.1) 96 (2.9) 1.050 (0.741 - 1.489) 0.784

50 - 59 3238 (94.2) 201 (5.8) 2.202 (1.360 - 3.025) < 0.001

60 - 69 3463 (89.7) 398 (10.3) 4.076 (3.013 - 5.515) < 0.001

70 - 79 2090 (82.7) 437 (17.3) 7.416 (5.483 - 10.032) < 0.001

80 ≤ 1490 (70.6) 621 (29.4) 14.783 (10.963 - 19.934) < 0.001

Gender

Female 9509 (92) 823 (8) - -

Male 8624 (89.3) 1029 (10.7) 1.379 (1.252 - 1.518) < 0.001

Table 2. The Relationship Between Clinical Variables and Mortality in Patients with COVID-19 in Khorramabad

Variables
Death

OR (95% CI) P-Value
No, Frequency (%) Yes, Frequency (%)

Oxygen saturation on admission

93 ≤ 7525 (96) 314 (4) - -

< 93 10608 (87.3) 1538 (12.7) 3.475 (3.067 - 3.937) < 0.001

Duration of symptoms

≤ 5 8164 (90.4) 866 (9.6) - -

5 < 5046 (92.2) 425 (7.8) 0.794 (0.703 - 0.896) < 0.001

≥ 80 years (17). Similarly, this study showed a significant
relationship between age and death from COVID-19 in pa-
tients ≥ 50 years. This can be justified by the physiological
aging process and accompanying comorbidities in the el-
derly, which reduce the capacity against infections (17, 18).
In the studied population, men were at higher mortality
risk than women. The higher mortality rate of COVID-19
observed in men agreed with previous studies (19-21). The
effect of gender on immune response against viral infec-
tions has been widely studied. Women are less vulnera-
ble to infections because of more intense and prolonged
immune responses (22). More angiotensin-converting en-
zyme 2 (ACE2) receptors, higher smoking rates, and higher
prevalence of underlying conditions among men are other
possible reasons (23).

In this study, patients with oxygen saturation < 93 on
admission or symptomatic for ≤ 5 were at higher mortal-
ity risk. In previous studies, oxygen saturation of less than
90% and less than 80% on admission have been suggested
as predictors of mortality (24). Clinical mechanisms that

lead to acute hypoxemia can also enhance hyperinflamma-
tion. Furthermore, hypoxemia is associated with higher
mortality due to acute respiratory distress syndrome, a sig-
nificant complication of COVID-19 (25). The shorter dura-
tion of symptoms in patients who died from COVID-19 has
been reported in the literature.

Individuals who fail to fight against viral replication
in the early stages are more susceptible to developing in-
tense inflammatory responses, which may lead to hospital-
ization and death (26). This study investigated the relation-
ship between underlying diseases and mortality among
patients with COVID-19. We observed that patients with
chronic kidney diseases had the highest mortality risk due
to COVID-19. Furthermore, those with a history of cancer,
COPD, hypertension, CVD, and diabetes were at higher mor-
tality risk than those without these underlying diseases.
However, there was no significant relationship between
asthma and mortality. These findings are consistent with
data from previous studies (10, 27, 28).

Akin to many other patients with chronic conditions,
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Table 3. The Relationship Between Underlying Diseases and Mortality in Patients with COVID-19 in Khorramabad

Underlying Disease
Death

OR (95% CI) P-Value
No, Frequency (%) Yes, Frequency (%)

Chronic kidney diseases

No 17937 (90.9) 1792 (9.1) - -

Yes 196 (76.6) 60 (23.4) 3.064 (2.285 - 4.108) < 0.001

Cancer

No 17981 (90.9) 1807 (9.1) - -

Yes 152 (77.2) 45 (22.8) 2.946 (2.105 - 4.123) < 0.001

COPD

No 17879 (90.9) 1780 (9.1) - -

Yes 254 (77.9) 72 (22.1) 2.847 (2.182 - 3.716) < 0.001

Hypertension

No 15310 (92.1) 1322 (7.9) - -

Yes 2823 (84.2) 530 (15.8) 2.714 (1.951 - 2.423) < 0.001

CVD

No 16754 (91.6) 1537 (8.4) - -

Yes 1379 (81.4) 315 (18.6) 2.490 (2.180 - 2.844) < 0.001

Diabetes

No 16290 (91.5) 1519 (8.5) - -

Yes 1843 (84.7) 333 (15.3) 1.938 (1.705 - 2.202) < 0.001

Asthma

No 17942 (90.8) 1827 (9.2) - -

Yes 191 (88.4) 25 (11.6) 1.285 (0.845 - 1.956) 0.241

individuals with chronic kidney diseases have an impaired
immune system and are more susceptible to upper respi-
ratory tract infections and pneumonia (29). A pooled OR
of 5.58 is reported in patients with chronic kidney diseases
(30), which almost doubles the OR estimated in the present
study. We also found a significant relationship between
treatment taken and death due to COVID-19 in these pa-
tients. Overall, 37.6% of the patients on dialysis died from
COVID-19 infection. This agrees with a study by Valeri et al.
(31) who reported a 31% mortality rate due to COVID-19 pa-
tients on dialysis.

The suggested mechanism of high mortality in pa-
tients with underlying diseases such as hypertension and
CVD is the function of ACE2, which plays a significant role
in the immune and cardiovascular systems (10). ACE2 is
known as the primary host cellular receptor of SARS-CoV-
2. Patients with heart diseases may have increased ACE2
expression, which acts as a target of the virus (32). More-
over, infections lead to increased myocardial demand that
may cause myocardial injury or infarction (33). Diabetes,

another comorbidity associated with increased mortality
in COVID-19 patients, may boost infection by increased vi-
ral entry into cells and inadequate immune responses (34).
Similarly, in cancer patients, the immune system is com-
promised in various ways, which makes them more vulner-
able to viral infections (35). In a study, COVID-19 complica-
tions were seen in 55.8% of cancer patients, and 21.2% of
them died (36). Although cancer was associated with in-
creased mortality risk due to COVID-19, no significant re-
lationship was observed between the type of cancer and
death. However, in a previous study, patients with lung
cancer were reported to be at a higher risk of progressing
more rapidly with COVID-19 (37).

Due to increased ACE2 in the lungs and impaired im-
mune system, COPD is a significant risk factor for hospi-
talization, intensive care unit stay, and death in patients
with COVID-19 (38). In a systematic review, the pooled OR
of COPD for mortality was 1.93 (39). This ratio was 2.847 in
the current study. Our findings showed that most COPD pa-
tients who died from COVID-19 were older than 60 years.
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Table 4. Analysis of the Relationship Between Drug History and Death in COVID-19 Patients

Variables
Death

Total P-Value a

No, Frequency (%) Yes, Frequency (%)

Antihypertensive medication 0.213

ACEI/ARB 1164 (41.2) 222 (41.9) 1386 (41.3)

Diuretics 57 (2) 12 (2.3) 69 (2.1)

Ca channel blockers 369 (13.1) 81 (15.3) 450 (13.4)

Beta blockers 506 (17.9) 108 (20.4) 614 (18.3)

ACEI/ARB + Diuretic 512 (18.1) 77 (14.5) 589 (17.6)

ACE/ARB+ Ca channel blockers 37 (1.3) 6 (1.1) 43 (1.3)

Others 46 (1.6) 8 (1.5) 54 (1.6)

No medication 132 (4.7) 16 (3) 148 (4.4)

Diabetes medication 0.163

Metformin 220 (11.9) 47 (14.1) 267 (12.3)

Metformin + glibenclamide/gliclazide 591 (32.1) 103 (30.9) 694 (31.9)

SGLT2 inhibitors 178 (9.7) 24 (7.2) 202 (9.3)

Metformin + SGLT2 inhibitors 206 (11.2) 37 (11.1) 243 (11.2)

DPP-4 inhibitors 135 (7.3) 17 (5.1) 152 (7)

Metformin + DPP-4 inhibitors 117 (6.3) 14 (4.2) 131 (6)

Insulin 205 (11.1) 45 (13.5) 250 (11.5)

Others 87 (4.7) 20 (6.0) 107 (4.9)

No medication 104 (5.6) 26 (7.8) 130 (6)

CVD medication 0.048

Anti-coagulants 114 (8.3) 25 (7.9) 139 (8.2)

Anti-arrhythmics 87 (6.3) 17 (5.4) 104 (6.1)

Antianginals 273 (19.8) 53 (16.8) 326 (19.2)

Digitalis 96 (7) 25 (7.9) 121 (7.1)

Anti-coagulants + antianginals 524 (38) 145 (46) 669 (39.5)

Others 143 (10.4) 33 (10.5) 176 (10.4)

No medication 142 (10.3) 17 (5.4) 159 (9.4)

Asthma medication 0.236

Inhaled beta 2 agonists 32 (16.8) 7 (28) 39 (18.1)

Inhaled beta 2 agonists + corticosteroids 127 (66.5) 13 (52) 140 (64.8)

Leukotriene antagonists + inhaled beta 2 agonists +
corticosteroids

20 (10.5) 3 (12) 23 (10.6)

Others 5 (2.6) 2 (8) 7 (3.2)

No medication 7 (3.7) 0 (0) 7 (3.2)

COPD medication 0.037

Inhaled beta 2 agonists + corticosteroid 193 (76) 49 (68.1) 242 (74.2)

Long-acting muscarinic antagonists 18 (7.1) 9 (12.5) 27 (8.3)

Others 30 (11.8) 14 (19.4) 44 (13.5)

No medication 13 (5.1) 0 (0) 13 (4)

Chronic kidney diseases treatment < 0.001

Dialysis 73 (37.2) 44 (73.3) 117 (45.7)

Oral medication 119 (60.7) 16 (26.7) 135 (52.7)

No medication 4 (2) 0 (0) 4 (1.6)

Abbreviation: ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; SGLT2, sodium-glucose Cotransporter-2; DPP-4, dipeptidyl peptidase-
4.
aChi-square test

Similarly, Puebla Neira et al. (40) found the highest mortal-
ity risk in COPD patients aged 65 to 79. This study showed
asthma as the only underlying condition not associated

with an increased mortality risk. In this regard, controver-
sial findings have been reported. However, the results of
a systematic review on the role of asthma in the COVID-19
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Table 5. Analysis of the Relationship Between Age Group and Death Due to COVID-19 in COPD Patients

Variables
Death

Total P-Value
No, Frequency (%) Yes, Frequency (%)

COPD patients’ age group 0.004

< 40 5 (2) 2 (2.8) 7 (2.1)

40 - 60 119 (46.9) 18 (25) 137 (42)

60 < 130 (51.2) 52 (72.2) 182 (55.8)

Table 6. Analysis of the Relationship Between the Type of Cancer and Death Due to COVID-19 in COPD Patients

Variables
Death

Total P-Value
No, Frequency (%) Yes, Frequency (%)

Type of cancer 0.086

Breast 29 (19.1) 5 (11.1) 34 (17.3)

Prostate 15 (9.9) 5 (11.1) 20 (10.2)

Lung 8 (5.3) 9 (20) 17 (8.6)

Colorectal 60 (39.5) 16 (35.6) 76 (38.6)

Gastric 21 (13.8) 4 (8.9) 25 (12.7)

Hematological 5 (3.3) 2 (4.4) 7 (3.6)

Others 14 (9.2) 4 (8.9) 18 (9.1)

course indicate that owing to the presence of asthma as
a premorbid condition in only 1.6% of COVID-19 patients,
either it does not contribute to the development and pro-
gression of COVID-19 or clinicians have been underreport-
ing the premorbidities in patients (41).

A limitation we encountered during this study was the
incompleteness of the medical records of some patients,
which led to their exclusion from the study. Also, as this
was a retrospective study, the patients’ medical history
was obtained from their medical files. Hence, there is a pos-
sibility that the condition had not been recorded in some
patients with mild forms of underlying diseases.

5.1. Conclusions

The presence of underlying diseases such as hyperten-
sion, diabetes, cancer, COPD, chronic kidney disease, and
CVD, as well as age over 50 years, male gender, oxygen sat-
uration < 93 on admission, and duration of symptoms > 5
days, can increase the mortality risk in COVID-19 patients.
Therefore, individuals with underlying diseases should fol-
low health protocols and complete the vaccination series.
Furthermore, in hospitalized patients with mentioned risk
factors, the healthcare team should be more careful to pre-
vent adverse outcomes.

Footnotes

Authors’ Contribution: T.Z. conceptualized and de-
signed the study, A.N. coordinated data collection, A.K.R. re-
viewed and revised the manuscript, and G.M. contributed
to data collection and drafting. All authors read and ap-
proved the final manuscript.

Conflict of Interests: Funding or research support: None;
Employment: None; Personal financial interests: None;
Stocks or shares in companies: None; Consultation fees:
None; Patents: None; Personal or professional relations
with organizations and individuals (parents and children,
wife and husband, family relationships, etc.): None; Un-
paid membership in a government or non-governmental
organization: None; Are you one of the editorial board
members or a reviewer of this journal? No.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author dur-
ing submission or after publication. The data are not pub-
licly available due to ethical considerations.

Ethical Approval: This study was conducted with
the permission of the Research Ethics Commit-
tee of Lorestan University of Medical Sciences with
the ethical code IR.LUMS.REC.1400.254 (webpage:
ethics.research.ac.ir/ProposalCertificateEn.php?id=243748).

6 Jundishapur J Microbiol. 2022; 15(11):e133603.



Nilav A et al.

Funding/Support: The authors attest that this study re-
ceived no funding.

Informed Consent: Written and informed consent was
obtained from all participants in the study. The checklists
were designed anonymously, and the patients’ personal in-
formation remained confidential.

References

1. He F, Deng Y, Li W. Coronavirus disease 2019: What we know? J Med
Virol. 2020;92(7):719–25. [PubMed ID: 32170865]. [PubMed Central ID:
PMC7228340]. https://doi.org/10.1002/jmv.25766.

2. Otaghvar HA, Rouzbahani AK, Mahmoudvand G, Moghaddam S,
Afkham SA, Razavi ZS. A brief report on the effect of COVID-19 pan-
demic on patients undergoing skin graft surgery in a burns hospi-
tal from March 2019 to March 2020. J Case Rep Med Hist. 2022;2(8).
https://doi.org/10.54289/jcrmh2200138.

3. WHO.WHOCoronavirus (COVID-19) Dashboard. World Health Organiza-
tion; 2022. Available from: https://covid19.who.int/.

4. Blandenier E, Habibi Z, Kousi T, Sestito P, Flahault A, Rozanova
L. Initial COVID-19 Outbreak: An Epidemiological and Socioe-
conomic Case Review of Iran. Int J Environ Res Public Health.
2020;17(24). [PubMed ID: 33371485]. [PubMed Central ID: PMC7767487].
https://doi.org/10.3390/ijerph17249593.

5. Yuki K, Fujiogi M, Koutsogiannaki S. COVID-19 pathophysiology: A re-
view. Clin Immunol. 2020;215:108427. [PubMed ID: 32325252]. [PubMed
Central ID: PMC7169933]. https://doi.org/10.1016/j.clim.2020.108427.

6. Pascarella G, Strumia A, Piliego C, Bruno F, Del Buono R, Costa F, et al.
COVID-19 diagnosis and management: A comprehensive review. J In-
tern Med. 2020;288(2):192–206. [PubMed ID: 32348588]. [PubMed Cen-
tral ID: PMC7267177]. https://doi.org/10.1111/joim.13091.

7. Figliozzi S, Masci PG, Ahmadi N, Tondi L, Koutli E, Aimo A, et al. Predic-
tors of adverse prognosis in COVID-19: A systematic review and meta-
analysis. Eur J Clin Invest. 2020;50(10). e13362. [PubMed ID: 32726868].
https://doi.org/10.1111/eci.13362.

8. Yang L, Liu S, Liu J, Zhang Z, Wan X, Huang B, et al. COVID-19: Im-
munopathogenesis and immunotherapeutics. Signal Transduct Tar-
get Ther. 2020;5(1):128. [PubMed ID: 32712629]. [PubMed Central ID:
PMC7381863]. https://doi.org/10.1038/s41392-020-00243-2.

9. Wu T, Zuo Z, Kang S, Jiang L, Luo X, Xia Z, et al. Multi-organ dysfunc-
tion in patients with COVID-19: a systematic review and meta-analysis.
Aging Dis. 2020;11(4):874–94. [PubMed ID: 32765952]. [PubMed Central
ID: PMC7390520]. https://doi.org/10.14336/AD.2020.0520.

10. Javanmardi F, Keshavarzi A, Akbari A, Emami A, Pirbonyeh N.
Prevalence of underlying diseases in died cases of COVID-19:
A systematic review and meta-analysis. PLoS One. 2020;15(10).
e0241265. [PubMed ID: 33095835]. [PubMed Central ID: PMC7584167].
https://doi.org/10.1371/journal.pone.0241265.

11. Hashim MJ, Alsuwaidi AR, Khan G. Population risk factors for COVID-19
mortality in 93 countries. J Epidemiol Glob Health. 2020;10(3):204–
8. [PubMed ID: 32954710]. [PubMed Central ID: PMC7509102].
https://doi.org/10.2991/jegh.k.200721.001.

12. Jain VK, Iyengar K, Vaish A, Vaishya R. Differential mortality in
COVID-19 patients from India and western countries. Diabetes Metab
Syndr. 2020;14(5):1037–41. [PubMed ID: 32640415]. [PubMed Central ID:
PMC7331524]. https://doi.org/10.1016/j.dsx.2020.06.067.

13. Zali A, Gholamzadeh S, Mohammadi G, Azizmohammad Looha M,
Akrami F, Zarean E, et al. Baseline characteristics and associated fac-
tors of mortality in COVID-19 patients; an analysis of 16000 cases
in Tehran, Iran. Arch Acad Emerg Med. 2020;8(1). e70. [PubMed ID:
33134966]. [PubMed Central ID: PMC7588000].

14. Albitar O, Ballouze R, Ooi JP, Sheikh Ghadzi SM. Risk factors
for mortality among COVID-19 patients. Diabetes Res Clin Pract.
2020;166:108293. [PubMed ID: 32623035]. [PubMed Central ID:
PMC7332436]. https://doi.org/10.1016/j.diabres.2020.108293.

15. Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for severity
and mortality in adult COVID-19 inpatients in Wuhan. J Allergy Clin Im-
munol. 2020;146(1):110–8. [PubMed ID: 32294485]. [PubMed Central ID:
PMC7152876]. https://doi.org/10.1016/j.jaci.2020.04.006.

16. Biswas M, Rahaman S, Biswas TK, Haque Z, Ibrahim B. Associ-
ation of sex, age, and comorbidities with mortality in COVID-
19 patients: a systematic review and meta-analysis. Intervirology.
2020:1–12. [PubMed ID: 33296901]. [PubMed Central ID: PMC7801974].
https://doi.org/10.1159/000512592.

17. Bonanad C, Garcia-Blas S, Tarazona-Santabalbina F, Sanchis J,
Bertomeu-Gonzalez V, Facila L, et al. The effect of age on mortal-
ity in patients with COVID-19: A meta-analysis with 611,583 subjects. J
Am Med Dir Assoc. 2020;21(7):915–8. [PubMed ID: 32674819]. [PubMed
Central ID: PMC7247470]. https://doi.org/10.1016/j.jamda.2020.05.045.

18. Baradaran A, Ebrahimzadeh MH, Baradaran A, Kachooei AR. Preva-
lence of comorbidities in COVID-19 patients: a systematic re-
view and meta-analysis. Arch Bone Jt Surg. 2020;8(Suppl 1):247–
55. [PubMed ID: 32733980]. [PubMed Central ID: PMC7296605].
https://doi.org/10.22038/abjs.2020.47754.2346.

19. Yanez ND, Weiss NS, Romand JA, Treggiari MM. COVID-19 mortality
risk for older men and women. BMC Public Health. 2020;20(1):1742.
[PubMed ID: 33213391]. [PubMed Central ID: PMC7675386].
https://doi.org/10.1186/s12889-020-09826-8.

20. Ahrenfeldt LJ, Otavova M, Christensen K, Lindahl-Jacobsen R. Sex and
age differences in COVID-19 mortality in Europe. Wien Klin Wochen-
schr. 2021;133(7-8):393–8. [PubMed ID: 33351155]. [PubMed Central ID:
PMC7755064]. https://doi.org/10.1007/s00508-020-01793-9.

21. Ortolan A, Lorenzin M, Felicetti M, Doria A, Ramonda R. Does gen-
der influence clinical expression and disease outcomes in COVID-19?
A systematic review and meta-analysis. Int J Infect Dis. 2020;99:496–
504. [PubMed ID: 32800858]. [PubMed Central ID: PMC7422797].
https://doi.org/10.1016/j.ijid.2020.07.076.

22. Capuano A, Rossi F, Paolisso G. Covid-19 kills more men than
women: an overview of possible reasons. Front Cardiovasc Med.
2020;7:131. [PubMed ID: 32766284]. [PubMed Central ID: PMC7380096].
https://doi.org/10.3389/fcvm.2020.00131.

23. Lipsky MS, Hung M. Men and COVID-19: A pathophysio-
logic review. Am J Mens Health. 2020;14(5):1557988320954020.
[PubMed ID: 32936693]. [PubMed Central ID: PMC7495118].
https://doi.org/10.1177/1557988320954021.

24. Mejia F, Medina C, Cornejo E, Morello E, Vasquez S, Alave J, et al. Oxygen
saturation as a predictor of mortality in hospitalized adult patients
with COVID-19 in a public hospital in Lima, Peru. PLoSOne. 2020;15(12).
e0244171. [PubMed ID: 33370364]. [PubMed Central ID: PMC7769479].
https://doi.org/10.1371/journal.pone.0244171.

25. Karmouty-Quintana H, Thandavarayan RA, Keller SP, Sahay S, Pan-
dit LM, Akkanti B. Emerging mechanisms of pulmonary vaso-
constriction in SARS-CoV-2-induced acute respiratory distress syn-
drome (ARDS) and potential therapeutic targets. Int J Mol Sci.
2020;21(21). [PubMed ID: 33138181]. [PubMed Central ID: PMC7662604].
https://doi.org/10.3390/ijms21218081.

26. Rico-Caballero V, Fernandez M, Hurtado JC, Marcos MA, Cardozo C, Al-
biach L, et al. Impact of SARS-CoV-2 viral load and duration of symp-
toms before hospital admission on the mortality of hospitalized
COVID-19 patients. Infection. 2022;50(5):1321–8. [PubMed ID: 35562568].
[PubMed Central ID: PMC9105593]. https://doi.org/10.1007/s15010-022-
01833-8.

Jundishapur J Microbiol. 2022; 15(11):e133603. 7

http://www.ncbi.nlm.nih.gov/pubmed/32170865
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7228340
https://doi.org/10.1002/jmv.25766
https://doi.org/10.54289/jcrmh2200138
https://covid19.who.int/
http://www.ncbi.nlm.nih.gov/pubmed/33371485
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7767487
https://doi.org/10.3390/ijerph17249593
http://www.ncbi.nlm.nih.gov/pubmed/32325252
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7169933
https://doi.org/10.1016/j.clim.2020.108427
http://www.ncbi.nlm.nih.gov/pubmed/32348588
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7267177
https://doi.org/10.1111/joim.13091
http://www.ncbi.nlm.nih.gov/pubmed/32726868
https://doi.org/10.1111/eci.13362
http://www.ncbi.nlm.nih.gov/pubmed/32712629
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7381863
https://doi.org/10.1038/s41392-020-00243-2
http://www.ncbi.nlm.nih.gov/pubmed/32765952
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7390520
https://doi.org/10.14336/AD.2020.0520
http://www.ncbi.nlm.nih.gov/pubmed/33095835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7584167
https://doi.org/10.1371/journal.pone.0241265
http://www.ncbi.nlm.nih.gov/pubmed/32954710
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7509102
https://doi.org/10.2991/jegh.k.200721.001
http://www.ncbi.nlm.nih.gov/pubmed/32640415
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7331524
https://doi.org/10.1016/j.dsx.2020.06.067
http://www.ncbi.nlm.nih.gov/pubmed/33134966
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7588000
http://www.ncbi.nlm.nih.gov/pubmed/32623035
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332436
https://doi.org/10.1016/j.diabres.2020.108293
http://www.ncbi.nlm.nih.gov/pubmed/32294485
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7152876
https://doi.org/10.1016/j.jaci.2020.04.006
http://www.ncbi.nlm.nih.gov/pubmed/33296901
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7801974
https://doi.org/10.1159/000512592
http://www.ncbi.nlm.nih.gov/pubmed/32674819
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7247470
https://doi.org/10.1016/j.jamda.2020.05.045
http://www.ncbi.nlm.nih.gov/pubmed/32733980
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7296605
https://doi.org/10.22038/abjs.2020.47754.2346
http://www.ncbi.nlm.nih.gov/pubmed/33213391
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7675386
https://doi.org/10.1186/s12889-020-09826-8
http://www.ncbi.nlm.nih.gov/pubmed/33351155
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7755064
https://doi.org/10.1007/s00508-020-01793-9
http://www.ncbi.nlm.nih.gov/pubmed/32800858
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7422797
https://doi.org/10.1016/j.ijid.2020.07.076
http://www.ncbi.nlm.nih.gov/pubmed/32766284
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7380096
https://doi.org/10.3389/fcvm.2020.00131
http://www.ncbi.nlm.nih.gov/pubmed/32936693
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7495118
https://doi.org/10.1177/1557988320954021
http://www.ncbi.nlm.nih.gov/pubmed/33370364
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7769479
https://doi.org/10.1371/journal.pone.0244171
http://www.ncbi.nlm.nih.gov/pubmed/33138181
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7662604
https://doi.org/10.3390/ijms21218081
http://www.ncbi.nlm.nih.gov/pubmed/35562568
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9105593
https://doi.org/10.1007/s15010-022-01833-8
https://doi.org/10.1007/s15010-022-01833-8


Nilav A et al.

27. Inciardi RM, Adamo M, Lupi L, Cani DS, Di Pasquale M, Toma-
soni D, et al. Characteristics and outcomes of patients hospital-
ized for COVID-19 and cardiac disease in Northern Italy. Eur Heart
J. 2020;41(19):1821–9. [PubMed ID: 32383763]. [PubMed Central ID:
PMC7239204]. https://doi.org/10.1093/eurheartj/ehaa388.

28. Nikpouraghdam M, Jalali Farahani A, Alishiri G, Heydari S,
Ebrahimnia M, Samadinia H, et al. Epidemiological characteristics of
coronavirus disease 2019 (COVID-19) patients in IRAN: A single center
study. J Clin Virol. 2020;127:104378. [PubMed ID: 32353762]. [PubMed
Central ID: PMC7172806]. https://doi.org/10.1016/j.jcv.2020.104378.

29. Cheng Y, Luo R, Wang K, Zhang M, Wang Z, Dong L, et al. Kidney dis-
ease is associated with in-hospital death of patients with COVID-19.
Kidney Int. 2020;97(5):829–38. [PubMed ID: 32247631]. [PubMed Central
ID: PMC7110296]. https://doi.org/10.1016/j.kint.2020.03.005.

30. Menon T, Gandhi SAQ, Tariq W, Sharma R, Sardar S, Arshad AM, et al.
Impact of chronic kidney disease on severity and mortality in COVID-
19 patients: a systematic review and meta-analysis. Cureus. 2021;13(4).
e14279. [PubMed ID: 33959457]. [PubMed Central ID: PMC8093366].
https://doi.org/10.7759/cureus.14279.

31. Valeri AM, Robbins-Juarez SY, Stevens JS, Ahn W, Rao MK, Rad-
hakrishnan J, et al. Presentation and outcomes of patients
with ESKD and COVID-19. J Am Soc Nephrol. 2020;31(7):1409–
15. [PubMed ID: 32467113]. [PubMed Central ID: PMC7350989].
https://doi.org/10.1681/ASN.2020040470.

32. Chen H, Shi L, Zhang Y, Wang X, Sun G. A cross-country core strat-
egy comparison in China, Japan, Singapore and South Korea
during the early COVID-19 pandemic. Global Health. 2021;17(1):22.
[PubMed ID: 33618688]. [PubMed Central ID: PMC7897890].
https://doi.org/10.1186/s12992-021-00672-w.

33. Bonow RO, Fonarow GC, O’Gara PT, Yancy CW. Association of
coronavirus disease 2019 (COVID-19) with myocardial injury and
mortality. JAMA Cardiol. 2020;5(7):751–3. [PubMed ID: 32219362].
https://doi.org/10.1001/jamacardio.2020.1105.

34. Singh AK, Gupta R, Ghosh A, Misra A. Diabetes in COVID-19: Preva-

lence, pathophysiology, prognosis and practical considerations. Dia-
betesMetab Syndr. 2020;14(4):303–10. [PubMed ID: 32298981]. [PubMed
Central ID: PMC7195120]. https://doi.org/10.1016/j.dsx.2020.04.004.

35. Yeoh CB, Lee KJ, Rieth EF, Mapes R, Tchoudovskaia AV, Fischer GW,
et al. COVID-19 in the cancer patient. Anesth Analg. 2020;131(1):16–
23. [PubMed ID: 32543802]. [PubMed Central ID: PMC7179051].
https://doi.org/10.1213/ANE.0000000000004884.

36. Yang F, Shi S, Zhu J, Shi J, Dai K, Chen X. Clinical characteristics and out-
comes of cancer patients with COVID-19. JMedVirol. 2020;92(10):2067–
73. [PubMed ID: 32369209]. https://doi.org/10.1002/jmv.25972.

37. Zhang L, Zhu F, Xie L, Wang C, Wang J, Chen R, et al. Clinical
characteristics of COVID-19-infected cancer patients: a retrospec-
tive case study in three hospitals within Wuhan, China. Ann On-
col. 2020;31(7):894–901. [PubMed ID: 32224151]. [PubMed Central ID:
PMC7270947]. https://doi.org/10.1016/j.annonc.2020.03.296.

38. Gerayeli FV, Milne S, Cheung C, Li X, Yang CWT, Tam A, et al.
COPD and the risk of poor outcomes in COVID-19: A system-
atic review and meta-analysis. EClinicalMedicine. 2021;33:100789.
[PubMed ID: 33758801]. [PubMed Central ID: PMC7971471].
https://doi.org/10.1016/j.eclinm.2021.100789.

39. Zhao Q, Meng M, Kumar R, Wu Y, Huang J, Lian N, et al. The im-
pact of COPD and smoking history on the severity of COVID-19: A
systemic review and meta-analysis. J Med Virol. 2020;92(10):1915–
21. [PubMed ID: 32293753]. [PubMed Central ID: PMC7262275].
https://doi.org/10.1002/jmv.25889.

40. Puebla Neira DA, Watts A, Seashore J, Duarte A, Nishi SP, Poly-
chronopoulou E, et al. Outcomes of patients with COPD hospitalized
for coronavirus disease 2019. Chronic Obstr Pulm Dis. 2021;8(4):517–
27. [PubMed ID: 34614553]. [PubMed Central ID: PMC8686850].
https://doi.org/10.15326/jcopdf.2021.0245.

41. Mendes NF, Jara CP, Mansour E, Araujo EP, Velloso LA. Asthma
and COVID-19: a systematic review. Allergy Asthma Clin Im-
munol. 2021;17(1):5. [PubMed ID: 33407838]. [PubMed Central ID:
PMC7787409]. https://doi.org/10.1186/s13223-020-00509-y.

8 Jundishapur J Microbiol. 2022; 15(11):e133603.

http://www.ncbi.nlm.nih.gov/pubmed/32383763
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7239204
https://doi.org/10.1093/eurheartj/ehaa388
http://www.ncbi.nlm.nih.gov/pubmed/32353762
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7172806
https://doi.org/10.1016/j.jcv.2020.104378
http://www.ncbi.nlm.nih.gov/pubmed/32247631
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7110296
https://doi.org/10.1016/j.kint.2020.03.005
http://www.ncbi.nlm.nih.gov/pubmed/33959457
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8093366
https://doi.org/10.7759/cureus.14279
http://www.ncbi.nlm.nih.gov/pubmed/32467113
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7350989
https://doi.org/10.1681/ASN.2020040470
http://www.ncbi.nlm.nih.gov/pubmed/33618688
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7897890
https://doi.org/10.1186/s12992-021-00672-w
http://www.ncbi.nlm.nih.gov/pubmed/32219362
https://doi.org/10.1001/jamacardio.2020.1105
http://www.ncbi.nlm.nih.gov/pubmed/32298981
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7195120
https://doi.org/10.1016/j.dsx.2020.04.004
http://www.ncbi.nlm.nih.gov/pubmed/32543802
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7179051
https://doi.org/10.1213/ANE.0000000000004884
http://www.ncbi.nlm.nih.gov/pubmed/32369209
https://doi.org/10.1002/jmv.25972
http://www.ncbi.nlm.nih.gov/pubmed/32224151
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7270947
https://doi.org/10.1016/j.annonc.2020.03.296
http://www.ncbi.nlm.nih.gov/pubmed/33758801
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7971471
https://doi.org/10.1016/j.eclinm.2021.100789
http://www.ncbi.nlm.nih.gov/pubmed/32293753
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7262275
https://doi.org/10.1002/jmv.25889
http://www.ncbi.nlm.nih.gov/pubmed/34614553
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8686850
https://doi.org/10.15326/jcopdf.2021.0245
http://www.ncbi.nlm.nih.gov/pubmed/33407838
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7787409
https://doi.org/10.1186/s13223-020-00509-y

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Design and Participants
	3.2. Data Collection
	3.3. Data Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

