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Abstract

(OR 2.60; 95% Cl 1.19-5.66).

Keywords: COVID-19, Patients, Risk factors, Severity

Background: Iran was one of the first countries to be affected by COVID-19. Identifying factors associated with the
severity of COVID-19 is effective in disease management. This study investigated the epidemiological and clinical
features and factors related to the severity of COVID-19 in one of the less privileged areas in Iran.

Methods: In a multi-center study, all patients admitted to Zahedan University of Medical Sciences hospitals in south-
eastern Iran were investigated from February 29 to April 31, 2020. Demographic, epidemiological, and clinical data

of patients were extracted from medical records. Bivariate and multivariate logistic regression models were used to
explore the risk factors associated with the severity of COVID-19.

Results: Among the 413 patients, 55.5% were male, and 145 (35.10%) were in a severe condition at admission time.
Multivariate analysis showed that the adjusted odds of the disease severity increased in patients with older age (OR
2.27,95% Cl 1.41-3.65), substance abuse (OR 2.49; 95% Cl 1.14-5.43), having one underlying disease (OR 1.52; 95% Cl
0.90-2.55), having two underlying disease (OR 2.31; 95% Cl 1.19-4.50), and having three or more underlying disease

Conclusions: COVID-19 was more severe in older patients, patients with a history of substance abuse, and patients
with the underlying disease. Understanding the factors affecting the disease severity can help the clinical manage-
ment of COVID-19, especially in less privileged areas where fewer resources are available.

Background

The SARS-CoV-2 has caused a global outbreak and is a
significant public health issue worldwide. This virus has
spread dramatically since its emergence in China at the
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end of 2019 [1]. On February 11, 2020, the World Health
Organization (WHO) announced a new name for the
epidemic disease caused by novel coronavirus: COVID-
19 [2]. COVID-19 pandemic was declared by the WHO
worldwide. Until the writing of this manuscript, it was
most widespread in the United States of America, Brazil,
India, Russian Federation, South Africa, Peru, Mexico,
Colombia, Chile, and Iran, respectively. In the meantime,
249 (5.74%) death of all 369,911 confirmed patients in
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Iran occurred [3]. However, there is no comprehensive
report regarding risk factors related to severe COVID-19
disease in Iran.

Regarding the risk factors for the severity of COVID-
19, three pooled studies in China showed that 20.1% of
patients developed acute respiratory distress syndrome.
Furthermore, 25.9% required ICU admission, 8.3% inva-
sive mechanical ventilation, and 3.2% extracorporeal
membrane oxygenation for refractory hypoxemia [4—6].
However, the ratio for severe COVID-19 patients is dis-
similar in different countries [1, 7].

There is evidence that hypertension, respiratory dis-
ease, cardiovascular disease increase the risk of severe
COVID-19 [8-10], and men are at higher risk [11]. How-
ever, it seems that health records are often incomplete or
inaccurate [12], and it is expected that the severity pat-
tern of COVID-19 and its risk factors will change soon.
Morbidity to severe COVID-19 will increase the risk of
death and consequently impose more expense on the
health system. Therefore, it gives the impression that the
estimation of risk factors for severe COVID-19 could be
helpful for physicians to manage the patient treatment
and effectively prioritize resources for patients with the
highest risk [13], especially in deprived regions. Evidence
shows that individuals with lower socioeconomic status
during the COVID-19 pandemic may be more vulnerable
and neglected, possibly because of disease burden, poor
health literacy and access to healthcare [14]. Social fac-
tors that either lead to barriers to timely access to care or
create a situation in which patients consider the delay in
care the most reasonable option influence the disparities
in outcomes between COVID-19 patients [15].

To our knowledge, no previous report has been pub-
lished from patients with severe conditions and their
characteristics in less privileged areas of Iran. Sistan and
Baluchistan province is located in the southeast of Iran
and has common borders with Pakistan and Afghanistan.
This province has the lowest position in the development
indices of the provinces of Iran. Zahedan is the capital of
Sistan and Baluchestan province [16]. It is hypothesized
that the characteristics and risk factors for COVID-19 are
different in this area. Therefore, we aimed to determine
the potential risk factors of severe COVID-19 patients
and describe patients’ epidemiological and clinical char-
acteristics during hospitalization. As the first study of
this region, the results could also provide the basis for
comparison in future epidemiological studies.

Methods

Study design and population

This study was carried out on 413 COVID-19 patients in
all hospitals affiliated with Zahedan University of Medi-
cal Sciences, southeast of Iran. All patients diagnosed
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with COVID-19 according to WHO interim guidance
[17] between February 29 2020, and April 31, 2020, were
included in the study. These hospitals were referral for
the transfer of patients with COVID-19 from other medi-
cal centers in Zahedan. Therefore, the current study con-
sidered all adult inpatients hospitalized for COVID-19
during the mentioned time.

Evaluation of clinical results

According to the WHO clinical management of COVID-
19 guideline, symptomatic patients without evidence
of viral pneumonia or hypoxia were classified as a mild
disease. Patients with clinical signs of pneumonia but no
signs of severe pneumonia were grouped as a moderate
disease. Patients with oxygen support were classified as
a severe disease, and those with further complications
were classified as a critically ill disease [17].

Data collection

Epidemiological and demographic characteristics and
clinical data (symptoms, underlying disease, treatments,
complications after admission, and outcomes) were
extracted from medical records. In addition, the comple-
mentary data were collected by interviews with patients
or their companions through two well-informed infec-
tious disease residents and one anesthesia resident during
hospitalization and referring to health centers during the
early stage of the disease. Exposure history was defined as
exposure to people with confirmed COVID-19 infection.
Special and sub-special physicians approved all clinical
data, symptoms, and signs based on standard definitions.
Two researchers checked all data.

COVID-19 detection in respiratory specimens by RT-
PCR methods was supervised by the center for disease
control and prevention at the ministry of health in Iran.
At the commence of the epidemic, the throat-swab speci-
mens obtained from COVID-19 suspects were sent to
the reference laboratory at Tehran University of Medical
Sciences (school of public health) and Pasteur Institute
of Iran. From March 11 2020, the specimens were exam-
ined in a laboratory launching for COVID-19 detection
in Zahedan city. The throat-swab samples were obtained
from patients with fever, cough, and dyspnea symptoms.
A confirmed case was defined as a suspected case with a
positive test of RT-PCR assay on respiratory specimens.

Statistical analysis

The absolute frequency and percent were used to
describe the categorical variables. The mean and stand-
ard deviation was used to summarize continuous varia-
bles. Differences between severe and non-severe patients
regarding epidemiological and clinical factors and under-
lying diseases were compared using independent samples
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t-test, chi-square test, Fisher’s exact test. Bivariate and
multivariate logistic regression models were used to
explore the risk factors associated with disease severity.
The logistic regression was chosen for multivariate analy-
sis based on previous findings and clinical constraints
considering the collinearity before fitting the model. We
excluded variables from the bivariate analysis if their
between-group differences were not significant, accu-
racy was unconfirmed, and the number of events was too
small to calculate odds ratios. The data were analyzed
in Stata.16, and the significance level was considered as
0.05.

Results

Of 413 patients admitted to hospitals, 55.5% were male,
38.5% had aged more than 50. The mean age of the
patients was 45.05+17.38, ranging from 10 to 92 years.
Regarding epidemiological characteristics, 9% and 3.9%
of patients reported drug use and cigarette smoking,
respectively. Patients who traveled to high-risk areas
within 14 days before the onset of symptoms were 13.6%.
Close contact with a respiratory patient in a medical
center, family, and workplace was 5.9%, 9.2%, and 2.7%,
respectively. About 4% of patients reported a history of
close contact with a COVID19 patient within 14 days
before the onset of symptoms. Among patients, 41.4%
used mask protection, and 54.7% personally went to
a medical center. At admission, 145 (35.10%) patients
were in severe and 268 (64.90%) non-severe conditions.
There was a significant relationship between age and
severity of COVID-19. The odds of severe disease were
3.38 times greater in patients aged more than 50 years,
and it was 2.09 times greater in substance abuse cases.
Patients referred to the hospital by ambulance (OR 3.53)
were more likely to be in a severe condition of COVID-
19 compared to those who went to the hospital person-
ally. Although wearing a mask decreased the odds of
severity (OR0.38), there was no significant relationship
between the mask protection and the disease severity.
There were 16 (3.9%) cigarette smokers, and smoking was
not the predictor of severity among COVID-19 patients
(Table 1).

Regarding clinical symptoms at admission, 37% of
patients had a temperature of more than 37.5. The most
prevalent symptoms were cough (71.2%), breath short-
ness (61.2%), fever (32.2%), shiver (29%), and bruis-
ing (28.4%). An abnormal computed tomography was
found in 94.5%. In univariate analysis, cough, shortness
of breath, abdominal pain, lack of appetite, and loss of
consciousness were related to the disease severity among
COVID-19 patients. Shortness of breath increased the
odds of severe COVID-19 (OR1.93). The odds of severe
COVID-19 was significantly greater in patients with
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abdominal pain (OR7.7), seizure (OR27.1), and loss of
consciousness (OR12.4) (Table 2). Among all patients,
1.4% had a runny nose, and 1.7% had no sign.

In univariate analysis, sepsis, respiratory failure, acute
respiratory distress, heart failure, acute kidney and liver
injury were related to the severity of disease among
COVID-19 patients. The odds of severe COVID-19 was
significantly greater in patients with sepsis (OR26.3),
respiratory failure (OR39.1), acute respiratory distress
syndrome (OR 30.81), heart failure (OR 24.2), acute heart
injury (OR11.5), acute kidney injury (OR11.7), liver
injury (OR3.7) and acidosis (OR11.5) (Table 2).

The most prevalent underlying disease among COVID-
19 patients were hypertension (23.5%), diabetes (17.2%),
cardiovascular disease (13.1%), chronic pulmonary dis-
ease (9.5%), and asthma (5.1%). Underlying disease,
including cardiovascular disease (OR2.43), liver disease
(OR5.74), chronic lung disease (OR3.34), hypertension
(OR1.98), and rheumatologic disease (OR5.8), increased
the odds of severity among COVID-19 patients (Table 3).
Congestive heart disease, organ transplant, and malig-
nancy were reported in only 2 (0.5%) patients.

Among all patients, 37% had an oxygen saturation of
more than 0.93, 11.4% were eventually admitted to the
ICU, and 8.7% received mechanical ventilation. Accord-
ing to oxygen therapy, 90.6% received high flow nasal
cannula (HFNC) and 8.2% invasive mechanical ventila-
tion. The odds of severe disease increased significantly
in patients admitted to ICU (OR27.8) and mechanically
ventilated patients (OR 84.9). Oxygen saturation of more
than 0.93 could prevent the disease severity by 70%. The
mean heart rate and respiratory rate were significantly
different between the severe and non-severe patients
(P<0.001) (Table 4). About 36 (94.7%) of the severe
patients were intubated. Most patients took antibiotics
(91.5%) and antiviral drugs (97.3%) but were not related
to severity among COVID-19 patients (P >0.05).

Multivariate analysis was performed on all variables
found significant by univariate analysis in Tables 1, 2 and
3. Multivariate regression showed increased odds of the
severity for COVID-19 was associated with older age
(OR2.27), substance abuse (OR2.49), having one under-
lying disease (OR1.52), having two underlying diseases
(OR2.31), having three or more underlying diseases
(OR2.60) (Table 5).

Discussion

The current study investigated the clinical characteristics
of patients with COVID-19 and potential risk factors for
severity. Univariate analysis revealed that age, substance
abuse, traveling to high-risk areas, means of transpor-
tation to a medical center, cough, shortness of breath,
abdominal pain, lack of appetite, loss of consciousness,



Hashemi-Shahri et al. BVIC Infectious Diseases (2022) 22:184 Page 4 of 11
Table 1 Demographic and epidemiological characteristics of severe COVID-19 patients in the southeast Iran
Demographics and epidemiological characteristics Total Severe OR (95% Cl)
N (%) N (%)

Age (year)

Less/equal 50 254 (61.5) 62 (244) 1

More than 50 159(385) 83(52.2) 338(2.225.16)*
Sex

Female 184 (44.5) 65(35.3) 1

Male 229(555) 80(349)  098(066,148)
Cigarette smoking

No 397(96.1) 138(348) 1

Yes 16 (3.9) 7 43.8) 146 (0.53,4.00) "
Substance abuse

No 376 (91) 126 (335) 1

Yes 379 19(51.4) 2.09 (1.06,4.13)*
Travel to high-risk areas

No 357(864) 136(38.1) 1

Yes 56 (13.6) 9(16.1) 0.31(0.14,0.65)*
Go to the medical care center within 14 days before the onset of symptoms

No 362(876) 122(337) 1

Yes 51(124)  23@451)  162(0892.92)™
Close contact with a respiratory patient within 14 days before the onset of symptoms

No 365(883) 127(348) 1

Yes 48(117)  18(375)  1.12(060,2.10)™
Close contact with a respiratory patient within 14 days before the onset of symptoms in medical centers

No 389(94.1) 133(342) 1

Yes 24 (5.9) 12(500)  1.93(0.84,4.40) "
Close contact with a respiratory patient within 14 days before the onset of symptoms in the family

No 375(90.8) 130(347) 1

Yes 38(9.2) 15(39.5)  123(062244) "
Close contact with a respiratory patient within 14 days before the onset of symptoms in the workplace

No 402(973) 142(353) 1

Yes 11Q27) 3(273) 069(0.182.63)
History of close contact with a COVID19 patient within 14 days before the onset of symptoms

No 397(96.1)  137(345) 1

Yes 16 (3.9) 8 (50.0) 1.90(0.70,5.17)
Using Mask protection

No 242 (586) 106(43.8) 1

Yes 171(414)  39(228)  038(025059) M
How transferred to a medical center

Personally 223 (54.4) 54(24.2) 1

By others 104 (25.3) 44 (423) 2.30(1.403.77)*

By ambulance 83 (20.3) 44 (53.0) 3.53(2.08,5.99)*
Distance protection

No 404 (97.8) 142 (35.1) 1

Yes 9(2.2) 3(333) 0.92 (0.23,3.74) \°
The duration between symptom onset and hospital admission (day)

More than 1 362(876) 121(334) 1

Less/equal 1 51(124)  24(471)  1.77(0983.20)"°

NS not significant
*Significant at the level of P <0.05
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Table 2 Clinical characteristics and signs of severe COVID-19 patients in the southeast of Iran

Clinical characteristics at admission* Total Severe OR (95% Cl)
N (%) N (%)**

Temperature

Less/equal 37.5 257 (63) 88 (34.2) 1

37.5-385 107 (26.2) 38(35.5) 1.06 (0.66,1.70)N°

More than 38.5 44(10.8) 17 (38.6) 121 (0.62,2.34) N
Shiver

No 294 (71) 106 (36.1) 1

Yes 119 (29) 39(32.8) 0.86 (0.55,1.36) \°
Fever

No 320(77.5) 112 (35.0) 1

Yes 93 (22.5) 33(355) 0.85(0.35,1.73) "
Cough

No 119 (28.8) 54 (45.4) 1

Yes 294 (71.2) 91 (31.0) 0.54 (0.35,0.84)*
Shortness of breath

No 160 (38.7) 42 (26.3) 1

Yes 253(61.2) 103 (40.7) 1.93(1.25,2.97)*
General weakness

No 348 (84.22) 117 (33.6) 1

Yes 65 (15.8) 28 (43.1) 149 (0.87,2.56) \°
Bruising

No 296 (71.6) 113 (38.2) 1

Yes 117 (28.4) 32 (274) 0.61(0.38,1.08)
Sore throat

No 388(93.9) 140 (36.1) 1

Yes 25(6.1) 5(20.0) 044 (0.16,1.21) "
Diarrhea

No 392 (95) 142 (36.2) 1

Yes 21(5) 3(143) 0.29(0.09,1.01) ™
Nausea

No 345 (83.5) 123(35.7) 1

Yes 68 (16.5) 22 (324) 0.86 (0.50,1.50) \°
Headache

No 344 (83.3) 126 (36.6) 1

Yes 69 (16.7) 19 (27.5) 066 (0.37,1.16)N
Chest pain

No 401 (97) 141 (35.2) 1

Yes 123) 4(333) 0.92 (027312
Abdominal pain

No 403 (97.5) 137 (34.0) 1

Yes 10 (2.5) 8(80.0) 7.77 (1.63,37.08)*
Joint pain

No 393 (95.1) 141 (35.9) 1

Yes 20 (4.9) 4(20.0) 045 (0.15,1.36) \°
Tachypnea

No 408 (98.8) 141 (34.6) 1

Yes 5(1.2) 4(80.0) 757 (0.84,6841) N

Abnormal lung sounds
No 369 (89.3) 129 (35.0) 1
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Table 2 (continued)
Clinical characteristics at admission* Total Severe OR (95% Cl)
N (%) N (%)**

Yes 44(10.7) 16 (36.4) 1.06 (0.56,2.04) N
Abnormal CT

No 23(5.5) 6(26.1) 1

Yes 390 (94.5) 139 (35.6) 157 (061,4.07)
Seizure

No 410(99.2) 143 (34.9) 1

Yes 3(08) 2(66.7) 3.73(0.34,41.54) N
Lack of appetite

No 361 (874) 120 (33.2) 1

Yes 52(12.6) 25(48.1) 1.86 (1.04,3.34)*
Dizziness

No 395 (95.6) 140 (35.4) 1

Yes 18 (4.4) 5(27.8) 0.70 (0.24,2.01) N
Loss of consciousness

No 386 (93.4) 122 (31.6) 1

Yes 27 (6.6) 23(85.2) 1244 (4.21,36.76)*
Complications created during treatment* Total Severe OR (95% Cl)

N (%) N (%)

Sepsis

No 387 (93.6) 121 (31.3) 1

Yes 26 (6.4) 24(92.3) 26.38 (6.14,113.41)*
Respiratory failure

No 378(91.5) 112 (29.6) 1

Yes 35(85) 33(94.3) 39.19 (9.24,166.10)*
Coagulopathy

No 409 (99) 142 (34.7) 1

Yes 4(1) 3(75.0) 564 (0.58,54.73)°
Acute respiratory distress syndrome

No 397 (96.1) 130 (32.7) 1

Yes 16 (3.9) 15(93.8) 30.81 (4.03,235.76)*
Heart failure

No 403 (97.5) 136 (33.7) 1

Yes 10 (2.5) 9(90.0) 24.2 (3.33,249.09)%
Acute heart injury

No 406 (98.3) 139 (34.2) 1

Yes 701.7) 6(85.7) 11.52(1.37,96.68)*
Acute kidney injury

No 393 (95.1) 128 (32.6) 1

Yes 20 (4.9) 17 (85.0) 11.73 (3.38,40.76)*
Acute liver injury

No 410(99.2) 143 (34.9) 1

Yes 3(0.8) 2(66.7) 3.73(0.34,41.54)*
Acidosis

No 406 (98.3) 139 (34.2) 1

Yes 701.7) 6(85.7) 11.52(1.37,96.68)*

NS not significant
*Significant at the level of P <0.05
**Percentage calculated by row
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Table 3 Distribution of underlying disease among severe
COVID-19 patients in the southeast Iran
Underlying disease Total Severe OR (95% Cl)
N (%) N (%)**

Dialysis

No 401(94.8) 140(349) 1

Yes 12(5.2) 5(41.7) 133(0424.27)
Cardiovascular disease

No 359(869) 116(323) 1

Yes 54(13.1) 29(53.7) 243 (1.364.34)%
Diabetes

No 342(828) 114(333) 1

Yes 710172 31(437) 155092261
Liver disease

No 405 (98) 139(343) 1

Yes 8(2) 6 (75.0) 5.74(1.14,28.82)*
Chronic kidney disease

No 400(96.8) 138(34.5) 1

Yes 133.2) 7(53.8) 222073672
Chronic neurological disease

No 404 (97.8) 143(354) 1

Yes 9(22) 2222 052(0.11,254)"
Chronic pulmonary disease

No 374(905) 121(324) 1

Yes 39(9.5) 24 (61.5) 3.34(1.696.61)*
Malignant Disease

No 411(99.5) 1443500 1

Yes 2(0.5) 1(500) 1.85(0.12,29.86)
Hypertension

No 316 (76.5) 99(31.3) 1

Yes 97 (23.5) 46 (47.4) 1.98 (1.24,3.14)%
Cerebrovascular disease

No 404 (97.8) 140(34.7) 1

Yes 9(22) 5(556)  236(062892)"
Chronic blood disease

No 405 (98) 142(35.1) 1

Yes 802 3(375) 1.11(0264.72) N
Asthma

No 392(949) 136(347) 1

Yes 2151 9(429) 141(0583.43) "
Congestive heart disease

No 411(99.5) 143 (34.8)

Yes 2(0.5) 2(100.0)
Rheumatologic disease

No 401 (97.1) 136(339) 1

Yes 12(2.9) 9(75.0) 5.85(1.56,21.95)*
Organ transplant

No 411(99.5) 143 (34.8)

Yes 2(0.5) 2(100.0)
Defect immune system

No 400 (96.8) 140(35.0) 1

Yes 1332  5(385) 116 (037,3.62) ™
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Table 3 (continued)
NS no significant

*Significant at the level of P <0.05

**Percentage calculated by row

sepsis, respiratory failure, acute respiratory distress
syndrome were associated with severity in COVID-19
patients. Also, heart failure, acute heart injury, acute
kidney injury, acute liver injury, acidosis, cardiovascular
disease, liver disease, chronic pulmonary disease, hyper-
tension, rheumatologic disease, high flow nasal cannula
oxygen therapy, invasive mechanical ventilation, ICU
admission, intubation, mechanical ventilation, oxygen
saturation, heart rate, and respiratory rate were associ-
ated with severity in COVID-19 patients. Multivariate
analysis revealed that age, substance abuse, and under-
lying disease were predictors of severity in COVID-19
patients.

Among the 413 patients in this study, 145 (35.10%) were
in severe condition, and older patients were at higher risk
of severe disease. Inadequate immune response in older
patients leads to more complicated and critical condi-
tions such as ARDS, severe clinical manifestations, and
longer disease duration [18, 19]. Other studies have
reported a lower prevalence of disease severity, includ-
ing 17.6% and 25.6% [20, 21], which is expected based on
various definitions.

In the current study, substance abuse was a risk factor
for COVID-19 severity, resulting from direct damage to
the respiratory system, modulating brain and immune
functions [22]. Severe disease was also associated with
travel to high-risk areas. This finding highlights the
importance of social distancing on viral inocula reduc-
tion [23], leading to less severe disease [24]. Exposure to
confirmed cases and recent travel to the epidemic area
are the host risk factors for severe COVID-19 [25].

In terms of signs, this study showed that cough, short-
ness of breath, abdominal pain, losing appetite, heart
rate, and the number of breathing were associated with
severity in COVID-19 patients. Gastrointestinal symp-
toms are more prevalent in severe COVID-19 patients,
so 100% of these patients experience a lack of appetite.
The increased viral load and the spread of the virus in the
gastrointestinal tract of COVID-19 patients can lead to
the severity of the disease [26]. Other studies have shown
that cough, shortness of breath, and abdominal pain are
common in patients with severe COVID-19 [27-29]. Fur-
thermore, high respiratory and heart rates were the risk
factors for the severity in COVID-19 patients [30].

The present study showed a decreased level of con-
sciousness, oxygen requirement at hospitalization, ICU
admission, invasive mechanical ventilation, intubation,
and oxygen saturation were risk factors for severity in
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Table 4 Distribution of oxygen therapy and vital sign among severe COVID-19 patients in the southeast Iran
Total Severe OR (95% CI)
N (%) N (%)**

High flow nasal cannula

No 39(90.5) 37(94.9) 1

Yes 374(9.5) 108 (28.9) 0.02 (0.005,0.093)*
Non-Invasive mechanical ventilation

No 405 (98) 137 (33.8)

Yes 8(2) 8(100.0)
Invasive mechanical ventilation

No 379(91.7) 112 (29.6) 1

Yes 34 (8.3) 33(97.1) 78.67 (10.63,582.25)*
ICU admission

No 366 (88.6) 102 (27.9) 1

Yes 47 (11.4) 43 (91.5) 27.82(9.74,79.49)*
Intubation

No 375(90.8) 109 (29.1) 1

Yes 38(9.2) 36 (94.7) 43.93(10.40,185.63)*
Mechanical ventilation

No 377 (91.3) 110 (29.2) 1

Yes 36 (87) 35(97.2) 84.96 (11.50,627.82)*
Oxygen saturation

More than 0.93 153 (37) 30(19.6) 1

Less/equal 0.93 258 (63) 114 (44.2) 3.25(2.03,5.18)*
Mean+SD Low/Moderate Sever/Critically sever P
Heart rate 9233+£1294 97.75+£1857 0.002
Respiratory rate 18.92+£437 2219£6.53 <0.001
Systolic blood pressure 115.95+16.35 118.36+19.21 0.182"°
Diastolic blood pressure 7318+ 11.14 7457 +£1146 0.234
NS no significant
*Significant at the level of P <0.05
**Percentage calculated by row
Table 5 Multivariate logistic regression for predictors of severity among COVID-19 patients in the southeast of Iran
Independent variables B S.E of Beta P OR OR (95% Cl)
Having underlying disease*** Lower Upper

No** 1

One 0.841 0.265 0114 1.521 0.904 2.558

Two 0.957 0.339 0.013 2319 1.193 4.504

Three or more 0913 0.397 0.016 2.604 1.197 5.665
Substance abuse

No** 1

Yes 0913 0.397 0.022 2493 1.144 5432
Age

>50 1

<50** 0.823 0.241 0.001 2277 1419 3.655

*Variables for Table 4 not included in the model

**Reference group

***Having underlying disease according to Table 3
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COVID-19 patients. Previous studies have shown that
only severe patients need to be admitted to the ICU, and
oxygen saturation is lower in severe patients. In addition,
unconsciousness, shortness of breath, oxygen therapy,
invasive and non-invasive mechanical ventilation were
also more common in severe patients [31-34].

In the current study, complications during treatment,
sepsis, respiratory failure, acute respiratory distress
syndrome, heart failure, acute heart injury, acute kid-
ney injury, and acidosis were risk factors for severity in
COVID-19 patients. The cause of respiratory failure in
patients with COVID-19 was impaired immune function
[35]. Uncontrolled viral infection causes macrophage
penetration and further damage to the lungs [36]. Seri-
ous complications such as acute respiratory distress
syndrome, acute cardiac injury, acute kidney injury,
and shock can occur in patients with severe COVID-
19. Acute respiratory distress syndrome and acute car-
diac injury are the most important barriers to treating
COVID-19 patients [37]. Cardiac injury is associated
with the severity of disease in patients with COVID-19
[38]. The SARS-CoV-2 affects the cardiovascular system
through angiotensin-converting enzyme 2 (ACE2) and
causes myocardial injury and heart failure [39, 40]. Acute
kidney injury (AKI) is an indicator of disease sever-
ity. Volume depletion may be the cause of acute kidney
injury [41]. The prevalence of liver dysfunction and liver
injury is higher in patients with severe COVID-19. Liver
impairment may be caused directly by a viral infection of
the liver cells or by hepatotoxicity caused by drugs and
immune-mediated inflammation [42].

In terms of underlying health conditions, cardiovas-
cular disease, liver disease, chronic pulmonary disease,
hypertension, and rheumatologic disease were risk fac-
tors for severe COVID-19 in this study. Underlying health
conditions are responsible for 20% of severe COVID-19
worldwide [43]. Severe COVID-19 patients experience
a higher incidence of comorbidity, a risk factor for the
severity of COVID-19 pneumonia [44, 45]. Patients with
established cardiovascular disease exhibited a greater
angiotensin-converting enzyme 2 (ACE2) expression and
probably experienced a worse condition following SARS-
CoV-2 infection [46, 47]. Patients with a history of hyper-
tension are more likely to develop severe COVID-19 as
hypertension is a predictor of severe pneumonia [48,
49]. There is evidence that antihypertensive drugs pre-
vent patients with comorbid hypertension from severe
pneumonia. Chronic respiratory conditions are also
associated with the severity of COVID-19 [50]. Elevated
liver biochemical indicators are common in COVID-19,
resulting in severe COVID-19 [51, 52]. Patients with
rheumatic diseases are at high risk for COVID-19 infec-
tion due to their immune conditions [53]. In addition,
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chronic inflammatory rheumatic patients with autoim-
mune or immune-mediated diseases are at risk of severe
COVID-19 [54].

Conclusions

COVID-19 was more severe in older patients, patients
with a history of substance abuse, and patients with
underlying disease. Understanding the factors affecting
the disease severity can help the clinical management
of COVID-19, especially in less privileged areas where
fewer resources are available.

One of the strengths of the present study is that the
patients were selected from a less privileged area which
can draw the attention of health policymakers to this
area. Another strength of the study is the multi-center
nature of the survey, representing the population. This
study had some limitations: First, the small sample size,
leading to insignificant statistical results. Therefore, the
results of this study should be interpreted with caution.
Further studies are needed to investigate potential risk
factors of severity in patients with COVID-19 with large
sample size. Second, the information was collected as a
self-report in some cases, leading to recall bias.
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