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Backgrounds: The primary goal of this study was to identify the potential association 
between COVID-19 prognosis and demographic and clinical features, underlying diseases, 
and drug and supplement use in patients admitted to Amir al-Momenin hospital in Zabol.
Materials & Methods: This retrospective study surveyed the electronic health records 
of 848 COVID-19 patients hospitalized in a tertiary referral hospital in southeastern Iran 
from the beginning of the COVID-19 outbreak until the end of February 2021. Univariate 
and multiple analytical tests including unconditional and penalized logistic regressions were 
used for statistical analysis. 
Findings: Out of a total of 848 patients, 371 (43.75%) patients were female, and 477 
(56.25%) patients were male. Age, underlying pulmonary and cardiovascular diseases, and 
loss of consciousness predicted a higher mortality rate. On the contrary, a negative chest 
X-ray was associated with a lower risk of death.
Conclusion: Identifying predisposing factors of mortality in COVID-19 patients will help 
physicians provide more intensive care to those at higher risk of death by classifying patients 
based on risk factors and underlying diseases.

Copyright@ 2023, TMU Press. This open-access article is published under the terms of the Creative Commons Attribution-NonCommercial 4.0 
International License which permits Share (copy and redistribute the material in any medium or format) and Adapt (remix, transform, and build 
upon the material) under the Attribution-NonCommercial terms.

10.52547/iem.9.2.167

Keywords: COVID-19, Coronavirus, Infection, SARS-CoV-2, Prognosis

[1] Wu F, Zhao S, Yu B, Chen YM, Wang W, Song ZG, et al. A new coronavirus ass ... [2] Zhou 
P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, et al. A pneumonia outbr ... [3] Gorbalenya 
AE, Baker SC, Baric R, Groot RJ, Drosten C, Gulyaeva AA, et al. ... [4] Cunningham AC, Goh HP, 
Koh D. Treatment of COVID-19: Old tricks for new ch ... [5] Lu H. Drug treatment options for 
the 2019-new coronavirus (2019-nCoV). Bio ... [6] Ghaznavi H, Mohammadghasemipour Z, 
Shirvaliloo M, Momeni MK, Metanat M, Go ... [7] Sheervalilou R, Shirvaliloo M, Dadashzadeh N, 
Shirvalilou S, Shahraki O, P ... [8] Sheervalilou R, Shirvaliloo M, Sargazi S, Bahari S, Saravani 
R, Shahraki J ... [9] Sheahan TP, Sims AC, Graham RL, Menachery VD, Gralinski LE, Case JB, 
et al ... [10] Gao J, Tian Z, Yang X. Breakthrough: Chloroquine phosphate has shown appar 
... [11] Wang M, Cao R, Zhang L, Yang X, Liu J, Xu M, et al. Remdesivir and chloroq ... [12] 
Raoult D, Hsueh PR, Stefani S, Rolain JM. COVID-19 therapeutic and prevent ... [13] Shiraki K, 
Daikoku T. Favipiravir, an anti-influenza drug against life-thr ... [14] Amsden G. Anti-inflam-
matory effects of macrolides—an underappreciated bene ... [15] Gautret P, Lagier JC, Parola 
P, Meddeb L, Mailhe M, Doudier B, et al. Hydr ... [16] Zhang C, Wu Z, Li JW, Zhao H, Wang 
GQ. Cytokine release syndrome (CRS) in  ... [17] World Health Organization. Coronavirus 
disease 2019 (COVID-19): Situation  ... [18] Wu Z, McGoogan JM. Characteristics of and im-
portant lessons from the coron ... [19] Jalili M, Payandemehr P, Saghaei A, Sari HN, Safikhani 
H, Kolivand P. Char ... [20] Arman A, Tajik M, Nazemipour M, Ahmadinejad Z, Shahrestanaki 
SK, Hazrati E ... [21] Nikpouraghdam M, Farahani AJ, Alishiri G, Heydari S, Ebrahimnia M, 
Samadin ... [22] Zali A, Gholamzadeh S, Mohammadi G, Looha MA, Akrami F, Zarean E, et 
al. B ... [23] Li X, Xu S, Yu M, Wang K, Tao Y, Zhou Y, et al. Risk factors for severity  ... [24] 
Brusselaers N, Steadson D, Bjorklund K, Breland S, Stilhoff Sörensen J, Ew ... [25] Zheng F, 
Tang W, Li H, Huang Y, Xie Y, Zhou Z. Clinical characteristics of ... [26] Rodriguez-Morales 
AJ, Cardona-Ospina JA, Gutiérrez-Ocampo E, Villamizar-Pe ... [27] Chen J, Qi T, Liu L, Ling Y, 
Qian Z, Li T, et al. Clinical progression of  ... [28] Du Y, Tu L, Zhu P, Mu M, Wang R, Yang P, et al. 
Clinical features of 85 fa ... [29] Drosten C, Günther S, Preiser W, van der Werf S, Brodt HR, 
Becker S, et al ... [30] Garg S, Kim L, Whitaker M, O’Halloran A, Cummings C, Holstein R, et 
al. Ho ... [31] Dadras O, SeyedAlinaghi S, Karimi A, Shamsabadi A, Qaderi K, Ramezani M, e ... 
[32] Garbern SC, Pryanka R, O’Reilly GM, Bills CB, Schultz M, Indi T, et al. A  ... [33] Horby P, 
Lim WS, Emberson J, Mafham M, Bell J, Linsell L, et al. Effect of ... [34] Wu J, Liu J, Zhao X, Liu 
C, Wang W, Wang D, et al. Clinical characteristic ... [35] Bernheim A, Mei X, Huang M, Yang Y, 
Fayad ZA, Zhang N, et al. Chest CT fin ... [36] Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, et al. 
Clinical characteristics ...

CITATION LINKS

Authors 
Shaghayegh Hemat jouy, MSc1

Farzan Lotfi, Pharm.D2

Rahim Akrami, PhD3

Jafar Shahraki, PhD4

Roghayeh Sheervalilou, PhD5 
Omolbanin Shahraki, PhD6*

Habib Ghaznavi, PhD7

How to cite this article
Hemat jouy Sh., Lotfi F., Akrami R., 
Shahraki J., Sheervalilou R., Shah-
raki O., Ghaznavi H. IInvestigating 
the Association between COVID-19 
Prognosis and Demographic and 
Clinical Features, Underlying Diseas-
es, and Drug and Supplement Use in 
Patients Hospitalized in Zabol, Iran: 
A Single-Center Retrospective Study. 
Infection Epidemiology and Micro-
biology. 2023;9(2): 167-178.

 [
 D

O
I:

 1
0.

61
18

6/
ie

m
.9

.2
.1

67
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 ie
m

.m
od

ar
es

.a
c.

ir
 o

n 
20

25
-0

2-
02

 ]
 

                             1 / 12

https://www.scopus.com/affil/profile.uri?afid=60106642
https://www.scopus.com/affil/profile.uri?afid=60106642
https://www.scopus.com/affil/profile.uri?afid=60106642
http://www.modares.ac.ir
http://www.nature.com/articles/s41586-020-2008-3
http://pubmed.ncbi.nlm.nih.gov/32015507/
http://www.biorxiv.org/content/10.1101/2020.02.07.937862v1
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7076992/
http://pubmed.ncbi.nlm.nih.gov/31996494/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9281238/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7283670/
http://pubmed.ncbi.nlm.nih.gov/33789273/
http://pubmed.ncbi.nlm.nih.gov/28659436/
http://pubmed.ncbi.nlm.nih.gov/32074550/
https://pubmed.ncbi.nlm.nih.gov/32020029/
http://pubmed.ncbi.nlm.nih.gov/32151714/
http://pubmed.ncbi.nlm.nih.gov/32097670/
http://pubmed.ncbi.nlm.nih.gov/15590715/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7102549/
http://pubmed.ncbi.nlm.nih.gov/32234467/
http://apps.who.int/iris/handle/10665/331686
http://jamanetwork.com/journals/jama/fullarticle/2762130
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7393802/
http://pubmed.ncbi.nlm.nih.gov/33521624/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7172806/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7588000/
http://pubmed.ncbi.nlm.nih.gov/32294485/
http://pubmed.ncbi.nlm.nih.gov/35856700/
http://pubmed.ncbi.nlm.nih.gov/32271459/
http://pubmed.ncbi.nlm.nih.gov/32179124/
http://pubmed.ncbi.nlm.nih.gov/32242738/
http://pubmed.ncbi.nlm.nih.gov/12690091/
http://pubmed.ncbi.nlm.nih.gov/32298251/
http://pubmed.ncbi.nlm.nih.gov/35620541/
http://pubmed.ncbi.nlm.nih.gov/36342777/
http://www.medrxiv.org/content/10.1101/2020.06.22.20137273v1
http://pubmed.ncbi.nlm.nih.gov/32109279/
https://pubmed.ncbi.nlm.nih.gov/32077789/
https://pubmed.ncbi.nlm.nih.gov/32031570/
http://dx.doi.org/10.61186/iem.9.2.167
https://iem.modares.ac.ir/article-4-63392-en.html


Factors affecting the mortality rate of COVID-19 patients in southeastern Iran

Infection Epidemiology and Microbiology  Spring 2023, Volume 9, Issue 2

168

Introduction
Originating in Wuhan, China in December 
2019, the latest coronavirus began to spread 
at an unprecedented pace shortly after the 
primary reports, causing a global health 
problem [1, 2]. The lesser common form of 
pneumonia caused by this newly identified 
coronavirus resulted in symptoms and mor-
tality rates that differed significantly from 
those of community-acquired pneumonia. 
Initially recognized as 2019 novel corona-
virus or 2019-nCoV, this strain was later 
named severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) by the Interna-
tional Committee on Taxonomy of Viruses [3]. 
The misfortunate combination of high infec-
tivity and inaccessibility to any known medi-
cal treatment prompted the medical commu-
nity to adopt repositioning or repurposing 
of presently approved pharmaceuticals as 
an alternative solution, enabling healthcare 
specialists to clinically manage COVID-19 
with well-known available drugs [4-6]. 
An incubation time of 3–7 days has been 
reported for COVID-19, which may appear 
as an asymptomatic disease to a critical in-
fection. The main symptoms are fever, sore 
throat, dry cough, fatigue, and in some cas-
es nasal congestion, rhinorrhea, malaise, 
and myalgia. In some cases of critical illness, 
life-threatening symptoms such as ARDS 
(acute respiratory distress syndrome); sep-
tic shock; lymphopenia; cardiac, renal, and 
hepatic damage; and bleeding disorders 
have also been reported. As a result of high 
expression level of ACE-2 receptors in the 
gastrointestinal tract, specifically the small 
intestine, gastrointestinal disorders such as 
pain, anorexia, nausea, vomiting, and diar-
rhea may be observed [7, 8]. 
Remdesivir (GS-5734), an RNA-dependent 
RNA polymerase inhibitor, has been report-
ed to be effective against a broad spectrum 
of viruses such as MERS (Middle East respi-
ratory syndrome) and SARS (severe acute 

respiratory syndrome) coronaviruses [9]. 
Chloroquine and hydroxychloroquine, both 
antimalarial agents, have been found to ex-
ert anti-SARS-CoV-2 activity in vitro and 
have immunomodulatory effects [10, 11]. Given 
the uncertainty about an appropriate treat-
ment method for COVID-19, the illness was 
initially inevitably managed at the discretion 
of clinicians, particularly during the early 
days of the pandemic [12]. During this peri-
od, some medications were accepted in the 
hospital for symptom-based treatment, such 
as HIV protease inhibitors (e.g., lopinavir/
ritonavir), which were known for their po-
tential activity against other  coronaviruses 
in animal models [13]. Favipiravir, an RNA-de-
pendent RNA polymerase inhibitor, was 
already known for its therapeutic effects 
against RNA viruses; thus, it was postulated 
to be an effective drug to inhibit SARS-CoV-2 
as a single-stranded RNA virus. In addition, 
antibacterial agents from the Macrolide fam-
ily, such as azithromycin, were anticipated 
to mitigate superimposed bacterial infection 
and induce immunomodulatory effects as 
an adjunct therapy [14, 15]. Anti-interleukin-1 
agents, including anakinra and canakinum-
ab, were also proposed for the management 
of hyper-inflammatory reactions caused by 
COVID-19, owing to their inhibitory effects 
on interleukin-1 receptors [16]. Another ap-
plied strategy was convalescent plasma 
therapy, in which plasma collected from re-
covered patients was used for therapeutic 
purposes based on the rationale that it might 
contain anti-SARS-CoV-2 antibodies [8].
The World Health Organization (WHO) has 
estimated the case fatality rate (CFR) from 
COVID-19 at 3.8% [17]. In a report of 72314 
patients in China, the CFR was reported to be 
2.3% [18]. A retrospective cohort study on Irani-
an patients showed 24.4% in-hospital mortal-
ity within 30 days [19]. In another Iranian study, 
the mortality rate of COVID-19 patients was 
17.9%, and about half of these patients were in 
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the intensive care unit (ICU) [20]. Studies have 
shown that diabetes, chronic respiratory dis-
eases, high blood pressure, cardiovascular dis-
eases, chronic kidney diseases, and cancer are 
the most common co-morbidities in hospital-
ized COVID-19 patients. In addition, male gen-
der, older age, and underlying diseases have 
been shown to have a significant relationship 
with mortality [21, 22]. Also, leukocytosis, high 
lactate dehydrogenase levels, cardiac injury, 
hyperglycemia, and high-dose corticosteroid 
use have been shown to be associated with 
mortality in patients with severe COVID-19 [23].
Investigating the epidemiological charac-
teristics of COVID-19 and evaluating the 
underlying diseases of infected patients 
and the effectiveness of drugs and supple-
ments could help decision-makers, health 
authorities, and healthcare professionals 
to take initiatives to reduce the burden of 
this infectious disease and thereby control 
this epidemic [24]. Although several stud-
ies have recently been conducted to report 
some epidemiological features of this dis-
ease worldwide, few studies have evaluat-
ed these important factors in Iranian pop-
ulations, especially in southeastern Iran.  
Objectives: This study was conducted with 
the aim of investigating some epidemiolog-
ical and clinical characteristics of COVID-19 
as well as factors related to mortality in a 
sample of the Iranian population by investi-
gating confirmed COVID-19 cases among all 
patients admitted to Amir al-Momenin hos-
pital in Zabol, Iran.

Materials and Methods
Study design: This retrospective study was 
conducted on the electronic health records 
of 848 COVID-19 patients registered in the 
hospital information system (HIS) of a tertia-
ry referral hospital in southeastern Iran from 
the beginning of the COVID-19 outbreak un-
til the end of February 2021. The statistical 
population included all patients diagnosed 

with RT-PCR-confirmed COVID-19 and hos-
pitalized in Amir al-Momenin hospital in 
Zabol, including both recovered and de-
ceased patients. 
Data collection: The study was conducted 
in the hospital following infection control 
instructions and using personal protective 
clothing. The archived files of hospitalized 
COVID-19 patients were reviewed, and their 
clinical and demographic data were re-
trieved using the hospital information sys-
tem. These data included age, gender, under-
lying medical issues, duration of hospitaliza-
tion, clinical signs and symptoms on admis-
sion, radiological assessment findings, and 
pharmacological regimens used. A checklist 
of demographic information, underlying fac-
tors, and clinical signs and symptoms was 
also completed for each participant. 
Statistical analysis: Univariate and multi-
ple analytical tests including uncondition-
al and penalized logistic regressions were 
performed to statistically analyze the asso-
ciation between survival (dependent vari-
able) and demographic variables (indepen-
dent variables). Age and sex were adjusted 
for multiple logistic regression. All analyses 
were performed using Stata software (Ver-
sion 16, Stata Corp, College Station, Texas, 
USA), and the significance level was consid-
ered to be 0.05.

Findings
A total of 848 COVID-19 patients were in-
cluded in this study, of whom 169 (19.93%) 
patients died, and 679 (80.07%) patients 
survived. The mean age of recovered patients 
was 50.08 ± 16.90 years, and the mean age of 
patients who died was 64.94 ± 16.28 years. 
The sex ratio was roughly equal between de-
creased and recovered patients. Also, 12% of 
recovered patients (85 patients) and 37% of 
decreased persons (61 patients) were rural 
residents. Moreover, 50% of those who died 
were hospitalized in the intensive care unit, 
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Table 1) Association of demographic and clinical features with COVID-19 mortality by logistic regression 
analysis (adjusted and unadjusted logistic regression analysis)

Characteristic ORa(95% CI) P Value ORb(95 % CI ) P Value
Demographic

Age range (years)

<35 1.00 (Ref)

35-45 1.50 (0.57-3.94) .404 1.37 (0.51-3.68) .532
46-55 3.32 (1.40-7.86) .006 3.2 (1.28-7.96) .012
56-65 3.34 (1.43-7.78) .005 3.04 (1.23-7.5) .016
>65 4.28 (1.89-9.66) < .001 3.7 (1.52-9.21) .004
Sex 

Female 1.00 (Ref)

Male 0.94 (0.66-1.31) .721

Blood type

O 1.00 (Ref)

AB 0.94 (0.39-2.30) .906

B 1.22 (0.68-2.20) .497

A 0.96 (0.59-1.54) .867

Comorbidity

None 1.00 (Ref)

Smoking 2.87 (1.56-5.27) .001 2.19 (1.15-4.19) .4
Mental illness 2.75 (0.91-8.31) .072 3.17 (0.94-10.5) .061
Pulmonary disease 1.48 (0.70-3.13) .299 1.5 (0.48-2.37) .04
Diabetes 2.86 (1.65-4.95) < .001 1.51 (0.8-2.84) .197
Surgrey 1.24 (0.48-3.18) .654 0.75 (0.27-2.04) .586
Cancer 2.20 (0.42-11.37) .345 1.72 (0.311-9.5) .533
Hypertension 1.48 (0.66-3.34) .334 0.78 (0.32-1.91) .593
Cardiovascular disease 2.14 (1.25-3.64) .005 1.27 (0.69-2.3) .05
Immunodeficiency 2.40 (0.72-7.98) .151 1.40 (0.39-4.98) .6
Hyperlipidemia 0.88 (0.41-1.87) .744 0.52 (0.22-1.19) .123
Chest X-ray

Positive 1.00 (Ref)

Less than 20% of lung 
involvement 0.43 (0.25-0.72) .002 0.41 (0.23-0.69) .001

Negative 0.24 (0.12-0.50) < .001 0.24 (0.12-0.51) .000
Transmission route

Direct contact 1.00 (Ref)

Travel 0.70 (0.34-1.46) .351

a, crude risk ratio
b, adjusted risk ratio for age and gender
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while only 8% of recovered patients (54 pa-
tients) were hospitalized in the ICU.
Association between demographic and 
clinical features, underlying diseases, and 
drug and supplement use and COVID-19 
mortality based on univariate logistic re-
gression analysis: The results of simple lo-
gistic regression analysis without adjusting 
confounders showed that age, cigarette smok-
ing, diabetes, and cardiovascular diseases 
increased the risk of death. In addition, pa-
tients with a negative chest X-ray had a higher 
chance of survival than those with a positive 
chest X-ray (Table 1). Patients who referred 
to the hospital with symptoms such as de-
creased level of consciousness and shortness 
of breath had a higher risk of death, whereas 
patients who presented to the hospital with 
early symptoms of diarrhea and muscle pain 
had a lower risk of death (Table 2). Regarding 
the prescribed drugs, fewer deaths were ob-
served among people using vitamin C, vitamin 

D, thiamine, omega-3, calcium citrate, vitamin 
B complex, zinc, naproxen, aspirin, famotidine, 
loperamide, melatonin, cefazolin, atorvastatin, 
nasal cannula, acetylcysteine, bromhexine, ex-
pectorant, dextromethorphan, budesonide/ 
formoterol, budesonide, diphenhydramine, 
dexamethasone, and doxycycline. However, 
more deaths were observed among people 
using gabapentin, methadone, fentanyl, do-
pamine, heparin, enoxaparin, methylprednis-
olone, aminophylline, ipratropium bromide, 
ipratropium/salbutamol, salbutamol, and cef-
triaxone (Table 3).
Association between demographic and 
clinical features, underlying diseases, 
and drug use and COVID-19 mortality 
based on multiple logistic regression 
analysis: Possible confounding variables 
in the multiple regression model were ana-
lyzed, and the findings are presented in the 
tables. The risk of death was 3.7 times high-
er in patients over 65 years of age compared 

Table 2) Association of symptoms with COVID-19 mortality based on logistic regression analysis (adjusted and 
unadjusted logistic regression analysis)

Symptoms ORa(95% CI) P Value ORb(95 % CI ) P Value

Loss of consciousness 1.15 (0.59, 2.25) .005 1.20 (0.51 , 2.01) .004

Cough 0.88 (0.59 , 1.31) .541 0.81 (0.54 , 1.23) .337

Dyspnea 1.31(0.81 , 2.14) .264 1.34 (0.82 , 2.20) .239

Diarrhea 0.89 (0.55, 1.44) .649 0.86 (0.53 , 1.41) .574

Headache 0.94 (0.57 , 1.26) .821 0.95 (0.57 , 1.56) .846

Myalgia 0.73 (0.42 , 1.26) .265 0.75 (0.43 ,1.31 ) .324

Nausea 0.99 (0.58 , 1.68) .971 1.00 (0.58 , 1.72) .988

Weakness 0.89 (0.49 , 1.64) .730 0.85 (0.46 , 1.57) .607

Chest pain 0.79 (0.45 , 1.39) .425 0.83 (0.47 , 1.48) .541

Loss of smell 0.82 (0.45 , 1.50) .531 0.89 (0.48 , 1.65) .730

Fever 1.20 (0.82 1.76) .326 1.23 (0.83 , 1.81) .284

Anorexia 1.28(0.63 , 2.57) .488 0.89 (0.431.83) .775

Nasal congestion 1.00 (0.43 , 2.34) .991 1.08 (0.45 , 2.55) .858

a, crude risk ratio
b, adjusted risk ratio for age and gender
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Table 3) Association between drug and supplement use and COVID-19 mortality (adjusted and unadjusted 
logistic regression analysis)

Drugs and Supplements ORa(95% CI) P Value ORb(95 % CI ) P Value

Colchicine 1.26 (0.58, 2.71) .554 1.27 (0.58 , 2.74) .541

Vitamin C 0.14 (0.09 , 0.21) < .001 0.13 (0.09 , 0.21) < .001

Vitamin D 0.11 (0.08 , 0.17) < .001 0.11 (0.08 , 0.17) < .001

Thiamine 0.08 (0.01, 0.60) .014 0.07 (0.01 , 0.58) .013

Omega 3 0.26 (0.13 , 0.50) < .001 0.25 (0.13 , 0.49) < .001

Calcium citrate 0.28 (0.15 , 0.52) < .001 0.28 (0.15 ,0.53 ) < .001

B complex 0.50 (0.34 , 0.73) < .001 0.50 (0.34 , 0.73) < .001

Zinc 0.19 (0.11 , 0.32) < .001 0.19 (0.11 , 0.32) < .001

Acetaminophen 0.72 (0.51 , 1.01) .063 0.73 (0.52 , 1.03) .082

Acetaminophen codeine 1.50 (0.93 , 2.42) .090 1.51 (0.93 , 2.43) .088

Naproxen 0.47 (0.31 , 0.69) < .001 0.46 (0.31 , 0.69) < .001

Gabapentin 2.65 (1.63 , 4.32) < .001 2.66 (1.63, 4.34) < .001

Methadone 3.86 (1.67 , 8.93) .002 3.83 (1.65 , 8.86) .002

Dopamine 240.71 (51.86,4281.82) < .001 241.81 (52.04,4303.11) < .001

Heparin 1.48 (1.03 , 2.12) .030 1.50 (1.04 , 2.15) .027

Enoxaparin 7.58 (2.50 , 22.93) < .001 7.75 (2.55 , 23.54) < .001

Aspirin 0.46 (0.32 , 0.66) < .001 0.45 (0.31 , 0.65) < .001

Famotidine 0.23 (0.16 , 0.33) < .001 0.23 (0.16 , 0.32) < .001

Pantoprazole 0.71 (0.44 , 1.15) .172 0.73 (0.45 , 1.17) .201

Loperamide 0.50 (0.30 , 0.83) .007 0.51 (0.30 , 0.84) .009

Methylprednisolone 1.99 (1.38 , 2.87) < .001 1.98 (1.37 , 2.87) < .001

Alprazolam 0.74 (0.50 , 1.11) .158 0.75 (0.50 , 1.13) .176

Diazepam 3.04 (0.67 , 13.75) .147 3.16 (0.69 , 14.35) .136

Melatonin 0.27 (0.16 , 0.45) < .001 0.26 (0.16 , 0.45) < .001

Cefazolin 0.17 (0.05 , 0.56) .004 0.17 (0.05 , 0.57) .004

Atorvastatin 0.38 (0.26 , 0.55) < .001 0.38 (0.26 , 0.55) < .001

Nasal cannula 0.28 (0.18 , 0.42) < .001 0.28 (0.18 , 0.43) < .001

Aminophylline 3.67 (2.12 , 6.36) < .001 3.72 (2.14 , 6.46) < .001

Montelukast 0.16 (0.21 , 1.20) .076 0.15 (0.02 , 1.17) .072

Acetylcysteine 0.15 (0.05 , 0.42) < .001 0.15 (0.05 , 0.41) < .001
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Table 3) Association between drug and supplement use and COVID-19 mortality (adjusted and unadjusted 
logistic regression analysis)

Drugs and Supplements ORa(95% CI) P Value ORb(95 % CI ) P Value

Bromhexine 0.53 (0.36 , 0.78) .001 0.52 (0.35 , 0.76) .001

Expectorant 0.31 (0.18 , 0.52) < .001 0.32 (0.19 , 0.54) < .001

Dextromethorphan 0.42 (0.28 , 0.64) < .001 0.43 (0.28 , 0.65) < .001

Ipratropium bromide 3.79 (1.85 , 7.76) < .001 3.71 (1.80 , 7.64) < .001

Ipratropium/Salbutamol 3.60 (2.47 , 5.27) < .001 3.58 (2.45 , 5.24) < .001

Salbutamol 3.37 (2.20 , 5.15) < .001 3.43 (2.24 , 5.27) < .001

Budesonide/ Formoterol 0.31 (0.11 , 0.87) .027 0.31 (0.11 , 0.87) .027

Budesonide 0.12 (0.01 , 0.95) .045 0.12 (0.01 , 0.95) .044

Fluticasone/Salmeterol 1.61 (0.78 , 3.32) .189 1.66 (0.80 , 3.42) .170

Diphenhydramine 0.63 (0.41 , 0.97) .036 0.65 (0.42 , 0.99) .049

Nicotin gum 1.07 (0.35 , 3.27) .901 1.11 (0.36 , 3.42) .847

Nicotin patch 1.45 (0.71 , 2.95) .300 1.43 (0.70 , 2.91) .323

Fentanyl 8.29 (2.05 , 33.51) .003 7.87 (1.93 , 32.02) .004

Azithromycin 1.19(0.67,2.11) .535 1.29(0.72,2.31) .381

Remdesivir 1.21(0.76,1.93) .417 1.16(0.72,1.87) .527

Favipiravir 0.64(0.37,1.09) .105 0.62(0.36,1.07) .088

Interferon 1.07(0.61,1.85) .806 1.04(0.59,1.82) .877

Dexamethasone 0.61(0.42,0.88) .009 0.61(0.42,0.89) .011

Sofosbuvir/Daclatasvir 0.97(0.63,1.50) .916 0.99(0.64,1.53) .979

Hydroxychloroquine 1.14(0.71,1.83) .572 1.15(0.71,1.86) .549

Doxycycline 0.65(0.43,0.99) .049 0.67(0.44,1.02) .068

Lopinavir 1.006(0.68,1.47) .975 1.01 (0.68,1.49) .952

Tocilizumab 0.76(0.43,1.33) .344 0.76(0.43,1.35) .358

Oseltamivir 1.09(0.68,1.74) .717 1.01 (0.63,1.63) .948

Ceftriaxone 1.62(1.06,2.47) .024 1.60(1.04,2.46) .030

a, crude risk ratio
b, adjusted risk ratio for age and gender
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to those under 35 years of age (adjusted risk 
ratio: 3.70, 95% CI: 1.52-9.21). Accordingly, 
the risk of death in patients aged 35 to 45 
years was 1.37 times higher than in people 
under 35 years old (adjusted risk ratio: 1.37, 
95% CI: 0.51-3.68). In addition, the risk of 
death in patients aged 45-55 years was 3.2 
times higher than in participants younger 
than 35 years (adjusted risk ratio: 3.2, 95% 
CI: 1.28-7.96) (Table 1). 
Investigating the underlying comorbidities 
of patients with COVID-19 indicated that the 
risk of death in participants with lung and 
heart diseases was about 1.5 and 1.27-fold 
compared to those without these diseases, 
respectively. No significant association was 
observed between COVID-19 survival and 
other comorbidities. In the radiological as-
sessment of the lungs by chest X-ray, it was 
found that the risk of death was lower in 
patients with a negative chest X-ray (non-in-
volvement of the lungs) (0.24 fold) com-
pared to those with a positive chest X-ray 
(0.41 fold) (Table 1). 
Symptoms such as decreased level of con-
sciousness predicted a higher mortality rate 
(Table 2). Regarding the prescribed drugs, 
fewer deaths were observed among people 
using vitamin C, vitamin D, thiamine, ome-
ga-3, calcium citrate, vitamin B complex, 
zinc, naproxen, aspirin, famotidine, lopera-
mide, melatonin, cefazolin, atorvastatin, na-
sal cannula, acetylcysteine, bromhexine, ex-
pectorant, dextromethorphan, budesonide/ 
formoterol, budesonide, diphenhydramine, 
dexamethasone, and doxycycline. However, 
more deaths were observed among people 
using gabapentin, methadone, fentanyl, do-
pamine, heparin, enoxaparin, methylpred-
nisolone, ipratropium bromide, ipratropi-
um/salbutamol, salbutamol, aminophylline, 
and ceftriaxone (Table 3).

Discussion 
The present study aimed to investigate the 

association between COVID-19 mortality 
and demographic and clinical factors, un-
derlying diseases, and prescribed drugs in 
a population of COVID-19 patients admitted 
to Amir al-Momenin hospital in Zabol.
The results showed that the mortality rate 
was significantly higher in patients over 
65 years old compared to those under 35 
years old (p< .004). Of the 848 COVID-19 
patients, 93 (10.93%) participants were un-
der 35 years of age, of whom seven (7.53%) 
patients died. Also, 294 (34.67%) partici-
pants were over 65 years old, of whom 76 
(25.85%) patients died. Based on these re-
sults, age was positively associated with 
COVID-19 mortality. Studies have confirmed 
that COVID-19 mortality is associated with 
age. Zheng et al. (2020) in their investigation 
of 161 COVID-19 patients reported an aver-
age age of 45 years for COVID-19 mortality 
[25]. A systematic review by Rodriguez-Mo-
rales et al. (2020) concluded that the mean 
age of COVID-19 patients was 51.97 years 
based on the results of 18 studies [26]. There-
fore, older age is considered as a risk fac-
tor for poor clinical outcome in the case of 
COVID-19. Of the 848 patients surveyed in 
this study, 371 (43.75%) patients were fe-
male, and 477 (56.25%) patients were male. 
Among all investigated cases, 169 cases of 
death were registered, of whom 76 (44.97%) 
cases were female, and 93 (55.03%) cas-
es were male. Chen et al. (2020) found that 
men were slightly more susceptible to con-
tracting COVID-19 than women [27]. Howev-
er, studies by Li et al. (2020) and Du et al. 
(2020) on deceased patients have shown 
that susceptibility to contracting COVID-19 
is relatively higher among women, which 
is not in agreement with the results of the 
present study [23, 28]. 
It was found that patients with at least one 
underlying disease were at higher risk of 
death compared to those without any un-
derlying disease. Lung and heart diseases 
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increased the risk of death by 1.5 and 1.27 
times, respectively. Li et al. reported that 
most deceased patients had at least one un-
derlying disease, and comorbidities such as 
hypertension, heart diseases, and diabetes 
were more prevalent in deceased patients 
[23]. Since older people are more vulnerable 
to mortality, and existing underlying dis-
eases are more common in this age group, 
the risk of death is anticipated to increase 
among these cases, which was confirmed in 
the present study [18]. In another study, pre-
liminary investigations showed that people 
with underlying diseases were at higher risk 
of COVID-19-associated complications and 
mortality. Roughly 50% of hospitalized pa-
tients with suspected COVID-19 had other 
chronic diseases as well. In addition, about 
40% of hospitalized patients with confirmed 
SARS-CoV-2 infection had cardiovascular or 
cerebrovascular diseases [18]. Another study 
demonstrated that the three major predic-
tors of COVID-19 mortality were male sex, 
old age (>60), and underlying diseases in-
cluding diabetes, hypertension, chronic re-
spiratory disease, and cancer [29]. The results 
of a study on 128 hospitalized adults with 
COVID-19 showed that 49% suffered from 
hypertension, 48.3% from chronic respirato-
ry disease, and 28.3% from diabetes. Based 
on the results, most of the patients who re-
ferred to the hospital were elderly and had 
at least one underlying disease [30].
In terms of chest X-ray findings, 67.18% of 
patients had lung involvement, and 83.13% 
of deceased patients were included in this 
category. In addition, 18.36% of participants 
had lung involvement below 20%, a cate-
gory in which 11.45% of deceased patients 
were included. Lastly, 14.45% of admitted 
patients had no lung involvement, which in-
cluded 5.42% of deceased patients as well. 
Considering the time of referring to the hos-
pital after the onset of initial symptoms, de-
ceased patients had an average referral de-

lay of 8.1 days with an average oxygen sat-
uration of 90.3%, while recovered patients 
had an average referral delay of 4.71 days 
with an average oxygen saturation of 93.4%. 
Therefore, an inclination to overlook the se-
rious nature of the disease was observed in 
deceased patients, which ultimately result-
ed in severe lung involvement and increased 
mortality. A systematic review based on the 
results of 35 studies demonstrated that the 
presence of consolidation on chest X-ray, hy-
poxemic respiratory failure, and lower oxy-
gen saturation during hospitalization were 
the risk factors for death [31].
Regarding the prescribed drugs, fewer 
deaths were observed among people using 
vitamin C, vitamin D, thiamine, omega-3, 
calcium citrate, vitamin B complex, zinc, 
naproxen, aspirin, famotidine, loperamide, 
melatonin, cefazolin, atorvastatin, nasal 
cannula, acetylcysteine, bromhexine, ex-
pectorant, dextromethorphan, budesonide/ 
formoterol, budesonide, diphenhydramine, 
dexamethasone, and doxycycline. However, 
more deaths were observed among people 
using gabapentin, methadone, fentanyl, do-
pamine, heparin, enoxaparin, methylpred-
nisolone, ipratropium bromide, ipratropi-
um/salbutamol, salbutamol, aminophylline, 
and ceftriaxone. The most important drugs 
used in the treatment of severe COVID-19 
cases in Zabol Amir al-Momenin hospital in-
cluded dexamethasone, favipiravir, remde-
sivir, tocilizumab, interferon, sofosbuvir/da-
clatasvir, lopinavir, and oseltamivir. Among 
these drugs, only dexamethasone was able 
to reduce the mortality rate. Despite many 
studies on the effectiveness of antiviral 
drugs in the treatment of COVID-19, the ef-
fectiveness of these drugs in the treatment 
of severe cases of this disease has not yet 
been proven [32]. Dexamethasone is a corti-
costeroid drug used in a broad spectrum of 
conditions because of its anti-inflammatory 
and immunosuppressive effects. In a ran-
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domized trial, 6 mg of dexamethasone was 
used orally or intravenously to reduce the 
progression of respiratory failure and death 
in patients with COVID-19; in this study, 
2,104 patients were treated with dexameth-
asone (test group), while 4,321 patients re-
ceived the same regimen minus dexameth-
asone (control group). Overall, 482 patients 
(22.9%) in the test group and 1,110 patients 
(25.7%) in the control group died within 28 
days. Generally, the use of dexamethasone 
led to a lower mortality rate among patients 
who received mechanical ventilation or oxy-
gen alone, while no such effects were report-
ed for patients who did not receive respira-
tory support. The results of this study are 
consistent with the present study results [33]. 
In the present study, the risk of death in pa-
tients who referred with symptoms of de-
creased level of consciousness was 1.2 times 
higher than in those without these symptoms. 
Regarding the clinical symptoms at the time 
of admission, fever was the most common 
symptom in all patients, followed by short-
ness of breath. The prevalence of diarrhea 
was significantly higher in patients who re-
covered, while decreased level of conscious-
ness was more frequent in patients who died 
(p< .05). Wu et al. (2020) found that the most 
common clinical symptoms of COVID-19 
patients were fever and cough [34]. Another 
study reported that the most common com-
plaints were fever and cough, followed by 
muscle pain and fatigue [35]. However, some 
investigations have reported the prevalence 
of dyspnea (shortness of breath) among most 
patients. Du et al. (2020) showed that early 
onset of dyspnea may indicate a poor progno-
sis of the disease [28].
In the present study, decreased level of con-
sciousness was significantly more prevalent 
among deceased patients. The obtained re-
sults are in agreement with those of an-
other research by Wang et al. (2020), who 
compared ICU and none-ICU hospitalized 

patients [36]. By examining the clinical signs 
and symptoms of deceased patients, it was 
revealed that they had more severe condi-
tions at the time of admission. Blood oxygen 
saturation data showed that the SpO2 value 
was less than 93% in most of them. The most 
frequently reported symptoms in deceased 
patients were shortness of breath and im-
paired consciousness. Thus, examining and 
observing patients' clinical symptoms may 
help physicians identify factors that may 
negatively impact prognosis.
 This study has some limitations. First, all 
of our cases were hospitalized, which is a 
bias to outpatients. Thus, the results could 
be overestimated, and further studies are 
needed to provide a standardized approach 
for accurate and acceptable guidelines.  
Second, post-discharge follow-up was not 
performed in this study; thus, we were not 
able to include post-discharge deceased cas-
es. Third, another limitation of the present 
study was the absence of some clinical and 
laboratory data in the archived files of hos-
pitalized COVID-19 patients.

Conclusion
In this study, the results demonstrated that 
old age, pulmonary diseases, cardiovascular 
diseases, and loss of consciousness predict-
ed a higher mortality rate. On the contrary, 
a negative chest X-ray was associated with a 
lower risk of death. Due to the fact that el-
derly patients, especially those with under-
lying diseases, are more susceptible to con-
tracting poor-prognosis COVID-19, it is nec-
essary to take precautionary measures for 
this group. Also, it is important to conduct 
further studies on new cases of COVID-19 
caused by new SARS-CoV-2 variants. 

Availability of data and materials: The 
data sets used and/or analyzed during the 
current study are available from the corre-
sponding author upon reasonable request.
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