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Aims Considering the importance of mortality management in the control of COVID-19 disease,
this study was performed to investigate the risk factors of mortality of adult inpatients with
Covid-19 in Tehran, Iran using a retrospective cohort study.

Materials & Methods This retrospective cohort study was performed among a random sample
of confirmed COVID-19 hospitalized patients, in a main general military hospital in Tehran city
(Iran). Laboratory data, clinical sign and symptom, treatment and demographic data were
collected and compared between survivors and non-survivors patients.

Findings Among 393 patients who contributed in this study, 37 (9.4%) with 95% confidence
interval (6.7% to 12.7%) died during hospitalization. The result of this study also showed that
comorbidity like hypertension and CHE vital sign like dyspnea, RR>24 and Oxygen saturation
also laboratory variable like white blood cell, Lymphocyte, C-reactive protein, CR, ESR, Lactate
dehydrogenase, Sodium, troponin, Procalcitonin in addition lesion type shown the significant
relationship with patients death. The findings of this study showed that the use of drug including
Kaltra, Vancomycin, Ribavirin, Meropenem, Levofloxasin, and Methyiprednisolon increased the
risk of death but use of drug like Azithromycin, Hydroxychloroquin and Naproxen decrease risk
of death in COVID-19 hospitalized patients. More results also showed that ARDS, acute kidney
injury and intubation are the most cause of death among patients.

Conclusion According to the risk factors identified in this study, patients with a higher chance
of death can be identified and the necessary treatment measures can be taken to reduce the
risk of COVID-19 hospitalized patients.

Keywords COVID-19; Death; Mortality; Pandemic; Risk Factor

CITATION LINKS

[1] The geographic distribution of excess ... [2] Association of cardiovascular disease ... [3]
Epidemiological characteristics of .. [4] A comparison of mortality-related risk ... [5]
COVID-19 prognosis in patients ... [6] Real clinical practice and therapeutic... [ 7| Evaluation
of COVID-19 treatment ... [8] Symptom burden and clinical profile of COVID-19 ... [9] Risk
and predictors of in-hospital mortality ... [10] Clinical and laboratory findings from ... [11]
Clinical and imaging features .. [12]| Baseline characteristics and .. [13] Clinical
characteristics and ... [14| Epidemiological and clinical features of ... [15] Use of antiviral
drugs to reduce ... [16] A study of self-reported health ... [17] Clinical evidence does not
support ... 18] Evaluation of the effect of combination ... [19] Radiological findings from 81
patients .. [20] Time course of lung changes at ... [21] Time course of lung changes at
Mortality risk factors among .. [22] Prevalence and predictors of death .. [23] Iran,
sanctions, and the ... 24| Survival rate in acute kidney injury ... [25] Clinical, laboratory and
radiological ... [26] D-dimer levels on admission and all-cause ... [27] Laboratory features
of severe vs. non-severe .. [28| Laboratory tests and outcome for patients .. [29]
Characterisation of clinical, laboratory and ... [30]| Transmission of 2019-nCoV infection ...
[31] Effective treatment of severe COVID-19 patients ...

Copyright© 2022, the Authors | Publishing Rights, ASPI. 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.


https://ircmj.org/index.php/IRCMJ/article/view/1208
https://pubmed.ncbi.nlm.nih.gov/32845926/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7172806/
https://pubmed.ncbi.nlm.nih.gov/32634459/
http://journal.iha.org.ir/article_142607.html
https://pubmed.ncbi.nlm.nih.gov/33262798/
https://militarymedj.ir/article-1-3113-en.html
https://spcare.bmj.com/content/10/4/381
https://dmsjournal.biomedcentral.com/articles/10.1186/s13098-020-00565-9
https://pubmed.ncbi.nlm.nih.gov/32396143/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239519
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7588000/
http://aimjournal.ir/Article/aim-17382
https://bmcinfectdis.biomedcentral.com/articles/10.1186/s12879-020-05128-x
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30114-5/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7114011/
https://pubmed.ncbi.nlm.nih.gov/32043983/
https://ircmj.org/index.php/IRCMJ/article/view/807
https://www.thelancet.com/article/S1473-3099(20)30086-4/fulltext
https://pubmed.ncbi.nlm.nih.gov/32053470/
https://pubmed.ncbi.nlm.nih.gov/32908083/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0243191
https://www.tandfonline.com/doi/full/10.1080/13696998.2020.1856855
https://pubmed.ncbi.nlm.nih.gov/32340507/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0239235
https://pubmed.ncbi.nlm.nih.gov/32892787/
https://eurjmedres.biomedcentral.com/articles/10.1186/s40001-020-00432-3
https://pubmed.ncbi.nlm.nih.gov/32573713/
https://pubmed.ncbi.nlm.nih.gov/32755287/
https://www.nejm.org/doi/full/10.1056/nejmc2001468
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7245089/
https://www.ncbi.nlm.nih.gov/mesh/2052179
https://www.ncbi.nlm.nih.gov/mesh/68003643
https://www.ncbi.nlm.nih.gov/mesh/68009026
https://www.ncbi.nlm.nih.gov/mesh/68058873
https://www.ncbi.nlm.nih.gov/mesh/68012307
http://www.daneshafarand.ir/index.php%0D

The Risk Factors for Mortality of Adult Inpatients with Covid-19...

Introduction

In late 2019 began a wave of respiratory diseases in
Wuhan (China) On March 11, 2020, according to the
World Health Organization, the COVID-19 pandemic
was announced [11.

According to the World Health Organization report
until March 2022, more than 444 and 6 million
people had been infected and died respectively due
to COVID-19 diseases around the world [2. The
Molaei et al study showed that Iran’s Excess
Mortality Rate (EMR) during the COVID-19
pandemic was 36% . This is a high EMR indicating
the unknown risk factors of mortality due to COVID-
19. Previous studies showed that cardiovascular
disease, hypertension, congestive heart failure
(CHF), chronic kidney disease, and cancer were
associated with a significantly greater risk of
mortality from COVID-19 [2-¢]. Other research also
has been shown that extreme COVID-19 disease is
closely associated with fever, cough, dyspnea,
pneumonia, and computed tomography findings, any
opacity in the ground glass, lymphocytopenia,
elevated C-reactive protein (CRP), elevated
aminotransferase alanine, elevated
aminotransferase aspartate, older age, and male sex
[4,7, 8]_

Death is primarily caused by respiratory or heart
failure 8. In Iran, mortality rates for hospitalized
COVID-19 have been reported in the range of 8 to
219% [9-14, Until now, there is no effective drug for
this newly-emerged pandemic disease. The widely
current use of medications like antiviral therapies
including Kaletra (Lopinavir-Ritonavir), Remdesivir,
Oseltamivir, Ribavirin, and Sofosbuvir [3] or using
Immunomodulators such as  Chlorine and
Hydroxychloride [ and anti-inflammatory
therapies such as corticosteroids [7 or combination
of them [18] has been proposed.

Due to the lack of sufficient knowledge in this field,
and considering the importance of mortality
management in the control of COVID-19 disease, this
study was performed to investigate the risk factors
for mortality in COVID-19 adult inpatients.

Material & Methods

This retrospective cohort study was carried out on
393 COVID-19 patients hospitalized in a main
military general hospital (Tehran, Iran) from 4 May
to 20 June 2020. Bagiyatallah is a general military
referral hospital with more than 3000 COVID-19
patients admitted in one month. In this study for
sampling, a list of patients was prepared
from electronic medical records, and then 459
patients were selected using systematic random
sampling by R software, and laboratory data, clinical,
treatment, and demographic data were collected and
compared between survivors and non-survivors.
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The required sample size was estimated at 393,
based on the prevalence formula

(n= (z%)2 P (1-P)/6?)

with P=50 % (maximum variability), precision (§)
=5%, a=5% and a dropout rate of 10% (a=5%,
3=10%). In this study, 1-hospitalized from 4 May to
20 June 2020, 2-16<Age< 100, 3-approved diagnosis
of COVID-19 utilizing positive Real-time polymerase
chain reaction (RT-PCR) of throat-swab specimens
or the chest CT scans [19 included in this study. For

data analysis, patients with high missing
information in medical records were excluded
(Figure 1).

Making Sampling Frame
(N=2041)

Just one observation excluded
(n=204)

hd

(n=1837)

Not selecting in sampling stage
(n=1378)

1

Sampling
(n=459)

Incomplete or high missing data
(n=41)

W

Preparing Data for
Analysis
(n=418)

Lake of inclusion criteria
(n=25)

|

Final Analysis
(n=393)

Figure 1) Consort follow the diagram

The demographics, i.e., age, sex, weight, and height
in addition  to symptoms (e.g. fever
temperature=37.3c, myalgia, diarrhea, chest pain,
headache, dyspnea, orthopnea, palpitation),
comorbidity (e.g., hypertension, diabetes, CHF,
coronary artery bypass grafting (CABG),
percutaneous  coronary  intervention (PCD),
hyperkeratosis lenticularis perstans (HLP), cerebral
palsy (CP), Acute kidney injury (AKI)), Laboratory
(white blood cell (WBC), CP, CRP, lymphocyte,
hemoglobin, platelet count (PLT), lactate
dehydrogenase (LDH), Sodium, Potassium, troponin,
Procalcitonin, D-dimer), Imaging features (Lesion
type, Focality and CT scan score described by Pan et
al. 1201 in addition vital sign (respiratory rate (RR),
pulse rate (PR), blood pressure (BP), and oxygen
saturation ) were evaluated. Both BP and PR levels
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were evaluated electronically through a bedside
monitor (BSM-5132; Nihon-Kohden, Tokyo, Japan).
The body temperature was determined with a digital
thermometer (Omega Engineering Ltd., Manchester,
UK) with a precision of #0.1°C. The RR was also
counted for 1 minute at the bedside.

The statistical analysis was carried out using
Windows software R version 3.1.2 (R Project for
Statistical Computing, Vienna, Austria) at a
significant level of p<0.05. Qualitative and
quantitative variables were reported by frequency
(percent) and median (*IQR), respectively. The
distribution normality of quantitative variables was
checked by the Kolmogorov Smirnov test. The
Mann-Whitney U test or T-test, and Chi-square or
Fisher’'s exact test were used to compare
quantitative and qualitative variables between two
groups, respectively.

Findings

423 patients were hospitalized and randomly
selected in Bagiyatallah hospital with COVID-19
from 4 May to 20 June 2020. After excluding, 393
patients have been evaluated. Among 393 patients
37 (9.4%) with 95% confidence interval (6.7% to
12.7%) died during hospitalization. The median age
of the 393 patients was as 58 years (IQR 49-67),
ranging from 15 years to 97 years, and most patients
were female (Table 1). The most common symptoms
on admission were cough, dyspnea, myalgia, fever,
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headache, and diarrhea (Tablel). The most common
comorbidity on admission was Hypertension,
Diabetes, and HLP.

The Patient laboratory findings on admission time
according to the two groups are presented in Table
2. The result of this table showed that
Lymphocytopenia occurred in 67 (17%) patients.
leukopenia, leukocytosis, and anemia occurred in 53
(14%), 56 (14%), and 85 (22%) respectively.

The most lesion type was ground-glass
+consolidation, ground-glass, and ground-glass
crazy paving (Table 3). More results (Table 1 to 3)
showed that comorbidity like hypertension and CHF,
sign and vital signs like dyspnea, RR>24, and Oxygen
saturation also laboratory variables like WBC,
Lymphocyte, CRP, CR, ESR, LDH, Sodium, troponin,
procalcitonin in addition lesion type shown the
significant relationship with patients death.

The most drugs used with patients were
Azithromycin 307 (78%), Naproxen 310 (79%),
Hydroxychloroquine 245 (62%), Kaltra 202 (51%),
Ceftriaxone 172 (44%) and Preddisolon 110 (28%).
Using the drug including Kaltra, Vancomycin,
Ribavirin, Meropenem, Levofloxacin, and
Methyiprednisolon increased the risk of death but
using the drug Azithromycin, Hydroxychloroquine
and Naproxen decreased death risk. More results
also showed that ARDS, AKI, and intubation are
more common in Non-survivor rather than survivor
patients (Table 4).

Table 1) Patient demographic and comorbidity findings on admission time according to the two groups

Variables Total Non-survivor Survivor p-value
(n=393) (n=37) (n=356)
Age (year) 58 (49, 67) 64 (57,74) 58 (48, 66) <0.001
Sex
Female 218 (55%) 23 (62%) 195 (55%) 0.488
Male 175 (45%) 14 (38%) 161 (45%)
Symptom duration 7 (5,10.5) 7 (4,10) 7 (512) 0.0532
<7 205 (52%) 25 (68%) 180 (51%)
Hypertension 131 (33%) 20 (54%) 111 (31%) 0.009
Diabetes 115 (29%) 13 (35%) 102 (29%) 0.449
CHF 19 (5%) 6 (16%) 13 (4%) 0.005
CBAG 13 (3%) 2 (5%) 11 (3%) 0.351
PCI 40 (10%) 6 (16%) 34 (10%) 0.246
HLP 54 (14%) 3 (8%) 51 (14%) 0.450
CP 27 (7%) 2 (5%) 25 (7%) >0.999
RR>24 breath per min 94 (24%) 22 (59%) 72 (20%) <0.001
PR>125 beats per min 14 (4%) 3 (8%) 11 (3%) 0.135
SBP<90 mm Hg 5(1%) 1 (3%) 4 (1%) 0.392
Fever (temperature=37.3C) 132 (34%) 19 (51%) 113 (32%) 0.027
Cough 252 (64%) 22 (59%) 230 (65%) 0.590
Myalgia 196 (50%) 16 (43%) 180 (51%) 0.490
Diarrhea 67 (17%) 3 (8%) 64 (18%) 0.168
Chest Pain 27 (7%) 2 (5%) 25 (7%) >0.999
Headache 101 (26%) 5 (13%) 96 (27%) 0.078
Dyspnea 242 (62%) 29 (78%) 213 (54%) 0.032
Orthopnea 1 (0.3%) 0 (0%) 1 (0.3%) >0.999
Palpitation 7 (2%) 0 (0%) 7 (0.8%) >0.999
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Table 2) Patient laboratory findings on admission time according to the two groups

Variables Total Non-survivor Survivor p-value
n=393 n=37 n=356

Lymphocyte (x10° per L) 1.20 (0.90, 1.64) 1.00 (0.68, 1.47) 1.21 (0.94, 1.65) 0.025
<0.8 67 (17% 11 (30% 56 (16%

Platelet (x10° per L) 189 (149.50-250.0) 188 (151.0, 272.0) 190 (148.0, 250.0) 0.455
<100 14 (4% 1(3% 13 (4% >0.999

41 (26-59 52 (40, 83 40 (26,57

CR (umol/L) 100 (80-120) 120 (100-150) 100 (80-120)
>133 54 (14% 12 (33% 42 (12%

Sodium 139 (136,141 137 (135,140 139 (136,142

High-sensitivity cardiac troponin I (pg/mL) 2 (2-5) 17 (6-65) 2 (2-3) <0.001
>28 36 (99 16 20 (69

9% 3% 6%

Procalcitonin (ng/mL) 0.3(0.3,0.3) 0.3(0.3,1) 0.3 (0.3, 0.3) 0.007
<0.1 1 (1%) 0 (0%) 1 (0.5%)

0.1 to <0.25 7 (3%) 1 (7%) 6 (3%)

20.25 to <0.5 202 (93%) 10 (67%) 192 (95%)

0.5 7 (3%) 4 (26%) 3 (1.5%)

Data are median (IQR), n (%), or n/N (%).

Table 3) Patient imaging features on admission time according to the two groups
Variables Total Non-survivor Survivor p-value
n=189 n=18 n=171

Table 4) Treatments and outcomes according to the survivor and non-survivor
Variables Total Non-survivor Survivor p-value

Outcomes

ARDS 30 (%8) 28 (%76) 2 (%1) <0.001
Septic shock 1(0.3%) 1 (3%) 0 (0%) 0.094
AKI 5 (1.3%) 5(13.5%) 0 (0%) <0.001
intubation 32 (8%) 29 (78%) 3 (1%) <0.001
ICU admission 36 (9%) 28 (76%) 8 (2%) <0.001
Hospital length of stay, days 6(5-9) 6(5-9) 6 (5-14) 0.126

Data are median (IQR), n (%), or n/N (%).
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Discussion

In recent year, the COVID-19 pandemic has been had
a notable impact on the mortality rate and socio-
economic costs of the health system in different
countries of the world (1.

Contradictory research on this viral disease
continues to discuss the challenges of achieving
successful prevention, control, and treatment
methods.

Due to the lack of sufficient knowledge in this field,
and considering the importance of mortality
management in the control of COVID-19 disease, this
study was performed to investigate the risk factors
for mortality in COVID-19 adult inpatients. The
result of this study showed that among 393 patients
37 (9.4%) with 95% confidence interval (6.7% to
12.7%) died during hospitalization. this mortality
rate is lower than studies [39-13 211, and upper than
study done by Shahriarirad et al. [14] in Iran. this rate
is lower than COVID-19 hospitalization death in US
(p=20%) , Europe (p=23%) and China (p=11%) [22].
This means that despite US sanctions, which have
led to major problems in the supply of medicine and
equipment in Iran [23], the performance of the
Iranian medical staff is good.

More results of this study showed that two
comorbidities (hypertension and CHF) in addition 4
vital sign (RR, fever, dyspnea and oxygen saturation)
are significantly related to COVID-19 death. Previous
studies showed that cardiovascular disease, CHF
were associated with a significantly greater risk of
mortality from COVID-19 [2-4],

More results also showed that admission laboratory
variable like WBC, Lymphocyte, CRP, CR, ESR, LDH,
Sodium, troponin, procalcitonin shown the
significant relationship with patient’s death. This
results is in the line of studies [24-29],

Further result showed like studies done by Wu et al.
[291 and Nascimento et al. [251 showed that lesion type
is significantly related with patients death.

The findings of this study showed that the use of
drug including Kaltra, Vancomycin, Ribavirin,
Meropenem, Levofloxasin, and Methyiprednisolon
increased the risk of death but use of drug like
Azithromycin, Hydroxychloroquin and Naproxen
decrease risk of death in COVID-19 hospitalized
patients.

The reason for this can be justified that an early
upper respiratory tract shedding of the virus has
been confirmed in asymptomatic and
paucisymptomatic patients during the very first
days of symptoms [3%, Therefore, just antiviral
regimens and handling of virus load may lost their
opportunities over time in symptomatic patients,
where patients in this study were not in early phase.
Anti-inflammatory drugs have been recommended
for the treatment of pulmonary lesions and
improvement of clinical outcomes among some
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selected patients due to their effectiveness in
controlling cytokine storms [311,
The limitation of this study was lack of recording for
some clinical and laboratory findings due to
incomplete patient profiles in the electronic medical
records of the hospitals. Therefore, suggestions
made in this study were based only on the data that
were available to us.

Conclusion

According to the risk factors identified in this study,
patients with a higher chance of death can be
identified and the necessary treatment measures
can be taken to reduce the risk of mortality in these
patients.
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