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Lo . Introduction: The World Health Organization on March 11, 2020 declared the
O”gmal Article outbreak of severe acute respiratory syndrome Corona virus 2 disease (COVID-

19) a pandemic situation. The main aim of this study was investigating
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mortality of COVID-19 by considering chronic diseases.
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methods: This study was conducted as a cross-sectional in which all confirmed
cases were examined. The variables considered in this study were age, sex,
a diabetes mellitus, cancers, hypertension, heart diseases, kidney diseases, and
OPEN ACCESS . . . . -
liver diseases. Independent sample t test, Chi-square and binary logistic

regression were used for data analysis. All statistical analysis was done in SPSS

16 and significant level was set at 0.05.

Results: Out of 22849 PCR and CT scan tests, 16061 were positive. According
to the confirmed cases, prevalence of COVID-19 was calculated about 0.019.
Also hospital case fatality rate and mortality rate were calculated 156 and about
8.2 per 100000 respectively. Hypertension, and age had significant relationship
with morbidity of COVID-19, in other hand, age (OR: 4.51, p<0.001), kidney
diseases (OR: 1.84, p<0.001), diabetes mellitus (OR: 1.31, p<0.001), cancer (OR:
2.73, p<0.001), liver diseases (OR: 2.27, p<0.001) had impact on mortality of
covid-19. Population Attributable Fraction (PAF) showed the most fraction of
death was due to diabetes mellitus, cancers, kidney diseases, and liver diseases.
Conclusion: Age and some underlying diseases increase odds of death due to
COVID-19. It seems that preventing high-risk people from being infected is an
effective solution to reduce COVID-19 death rate. To do this, health protocols
need to be implemented more seriously for these sensitive groups.
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Introduction

The World Health Organization on March 11,
2020 declaredthe outbreak of severe acute
respiratory syndrome Corona virus 2 disease
(COVID-19) a pandemic situation(1). For the first
time, COVID-19 was reported in Wuhan (Hubei
Province, China) in late December(2). From the
beginning of the pandemic, there have been over
79.2 million cases and over 1.7 million deaths
reported(3).

According to the latest results, the clinical
symptoms of COVID-19 are heterogeneous. At the
admission, 20-51% of patients have at least one
co-morbidity (diabetes (10-20%); hypertension
(10-15%); other cardiovascular and
cerebrovascular diseases (7—40%)(4).

Thirty nine percent patients in severe disease
group and twenty-one percent patients in non-
severe group have previous coexisting illness (5).
Co-occurrence of non-communicable diseases such
as diabetes, cardiovascular disease, cancer,
hypertension, kidney disease, and other chronic
diseases is taken as a proven risk factor for
increasing risk of acute outcome or even death
from COVID-19 (6, 7).Treatment of COVID-19 in
patients with underlying co-morbidity may be
associated with intensive cares and ventilator
supports (4).1dentifying risk factors for mortality is
an important component for COVID-19
management strategies. These evidences are
important at a time when demand for intensive care
is increasing and resources are limited (8-10).

Non-communicable diseases have been the
leading causes of death in Iran in recent years so
that, more than 76% of deaths are due to non-
communicable diseases in Iran. Cardiovascular
diseases accounted for 45.7%, cancers for 13.5%
and respiratory diseases for about 4% of deaths
(11).0On February 19, 2020, the first cases of
corona virus disease  were detected in Iran
(12).Based on the article by Peykari& et al.,
patients with at least one co-morbidity were 30.2%
and the percent of death due to COVID-19 that had
at least one co-morbidity was 37.9% (13).

Due to high prevalence of some chronic diseases
in Yazd province, this study was designed to
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investigate deaths related to COVID-19 by
considering chronic diseases such as diabetes,
malignancies, hypertension, kidney disease and
cardiovascular disease.

Methods

Data source and data extraction

All suspected cases of COVID-19 would be
referred to central hospitals in order to get
confirmed through PCR or CT scan test. The data
have been recorded in the data registry. After
making the necessary arrangements, all data
included suspected, confirmed, recovered cases
and deaths due to COVID-19became available.

Study Design

In this analytical cross-sectional study, all
people who had test were included. In the next
step, all people were divided in two groups,
including confirmed cases with Covid-19 and not
confirmed cases. The variables considered in this
study were age, sex, diabetes mellitus, cancers,
hypertension, heart diseases, kidney diseases, and
liver diseases.

Statistical analysis

Frequency (percentage), mean (SD) were used
for description. Independent sample t test, Chi-
square and binary logistic regression were used for
data analysis.Also, population attribute fraction
was estimated using the prevalence and the odds
ratio of these risk factors among the control group
(Eq.1).

Population attribute fraction =
PPEX(O—R-D (Eq.1)

e x (OR-1)+1

In this formula OR indicates odds ratio adjusted
for all risk factors and P, represents associated
prevalence risk factors in control group.All
statistical analysis was done in SPSS 16 and
significant level was set at 0.05.

Results

Out of 22849 PCR and CT scantests, 16061
were positive. According to the confirmed cases,
prevalence of COVID-19 was about 0.019. Also
hospital case fatality rate and mortality rate were
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156 and about 8.2 per 100000, respectively.

Mean (SD) of age between confirmed cases and
nit confirmed cases were significantly different
(p<0.001); also, some of chronic diseases such as
diabetes mellitus and hypertension were shown to
be associated with result of COVID-19 test
(p<0.05) (tablel).

Results of wunivariate logistic regression
demonstrated that some of chronic diseases could
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increase the odds of death due to covid-19,but after
adjustment for age and other chronic diseases, it
was observed that diabetes mellitus, kidney diseases
and cancers significantly increased  this
0dds(p<0.05) (table2).

Prevalence of diabetes mellitus, liver diseases,
kidney diseases, and cancers were calculated 14.4%,
0.19 %, 1.66%, and 1.46% respectively. The PAF of
these chronic diseases are reported in table2.

Tablel.Baseline characteristics of patients

Result of Covid-19 test

Variables . . p
Positive Negative
Age , Mean (SD) 57.3£0.15 51.34+ 0.26 <0.001*
Female 7747(77.3) 3272(29.7)
0, *x
Sex, N(%) Male 8314(70.3) 3516(29.7) 0.96
. . Yes 272(71.8) 107(28.2)
0, *x
Kidney DiseasesN(%) No 15789(70.3) 6681(29.3) 0.56
. Yes 1987(80.3) 478(19.7)
0, *%
HypertensionN(%) No 14074(69.1) 6300(30.9) <0.001
. . Yes 1290(70) 553(30)
0, *x
Cardiovascular DiseasesN(%) No 14771(70.3) 6235(29.7) 0.77
. . Yes 1988(78.5) 546(21.5)
0, **
Diabetes MellitusN(%) No 14073(69.3) 6242(30.7) <0.001
Yes 218(65.5) 115(34.5)
0, *k
CancersN(%) No 15843(70.4) 6673(29.6) 0.05
Yes 157(70.1) 67(29.9)
0, *%x
AsthmaN (%) No 15004(70.3) 6721(29.7) 0.95
. Yes 124(65.6) 65(34.4)
0, *x
Nervous DiseasesN(%) No 15037(70.3) 6723(29.7) 0.16
. . Yes 27(62.8) 16(37.2)
0, *%x
Liver DiseasesN(%) No 16034(70.3) 6772(29.7) 0.28
. Yes 683(74) 240(26)
0, **
Other DiseasesN(%) No 15378(74.1) 6548(29.9) 0.01
Total (22849) 16061 6788 -
*Independent sample t-test  ** Chi-square test
Table2. Crude and adjusted odds ratio ofcomorbiditiesand their impact on COVID-19 death
Comorbidity Crude Odds ratio(95% CI) P Adjusted Odds Ratio(95% CI) P
Age (upper60 vs. under60 Yrs.) 5.02 (4.48 -5.63) <0.001 4.51 (4.01-5.07) <0.001
Hypertension 2.06 (1.82 —2.34) <0.001 1.06 (0.92-1.2) 0.4
Kidney Diseases* 2.84 (2.19- 3.68) <0.001 1.84(1.4-24) <0.001
Heart Diseases 2.36 (2.06 —2.7) <0.001 1.32 (1.14 -1.52) 0.18
Diabetes Mellitus** 2.18 (1.93 — 2.46) <0.001 1.31(1.14- 1.51) <0.001
Cancers*** 3.53(2.73 - 4.58) <0.001 2.73(2.1-3.58) <0.001
Liver diseases**** 2.97 (1.42-6.2) <0.001 2.27 (1.05-4.9) <0.001
Nervous Diseases 1.48 (0.94 — 2.31) 0.06 1.01 (0.63-1.6) 0.9
Other Diseases 2.06 (1.82 - 2.34) <0.001 1.54 (1.26 — 1.88) <0.001

*PAF: 1.3%, **PAF: 4.2%, ***PAF: 2.4%, **** PAF: 0.2%
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Discussion

The results of this study revealed that factors
such as aging, diabetes, kidney disease, various
types of cancer and liver disease are leading risk
factors of death due to COVID-19. Age is a
potential risk factor for mortality. A conducted
study on the probability of death in COVID-
19patients, which were over 60 years, showedthat
these people were more likely to diethan other age
groups(14). So, it seems that age has a significant
contribution to assess final outcome of COVID-19.

Diabetes is one of the most common underlying
disorders with a relatively high prevalence in Yazd
province. It seems that death due to COVID-19 in
patients with this diabetes is significantly high.The
result of a review study indicated that odds of
death due to COVID-19 in people with diabetes is
up to three times more than others(5).

Kidney disease is another risk factor for death
from COVID-19. Our findings showed that people
with kidney disease had higher odds to die than
people without the disease. This result is consistent
with other studies which reported that Kkidney
disease increases odds of death up to 5 times(5).

Also, the number of deaths due to COVID-19 in
people with cancer is high due to the effect that
various types of cancer have on the immune
system. A review study demonstratedthat cancer
increases odds of death of infected cases up to 3
times(15).

Chronic liver disease, which elevates the risk of
death of people with the virus, can also be one of
the determinant factors of the final outcome of
patients with COVID-19. Several studieshavealso
shown thatpeople with liver diseaseare more
vulnerable so that liver disease increases the odds
of death in contaminated cases (8, 16, 17).

PAFshowed thatdiabetes mellitus, Kkidney
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