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Objective: Fatalities due to coronavirus disease 2019 (COVID-19) continue to increase, and 
information on the epidemiological and clinical characteristics of deceased patients who 
were hospitalized with COVID-19 is limited in the Arab region. The current study aimed to 
address this gap.
Methods: Three hundred and four Saudi patients in Jazan Region, Saudi Arabia, who died 
after being hospitalized with COVID-19 between July 1, 2020, and December 31, 2020, were 
analyzed in this retrospective cohort study.
Results: A greater proportion of male patients (59%), compared to female patients (41%), 
died due to COVID-19. Just over half (55%) of the deaths due to COVID-19 affected 
patients aged ≥65 years. More than two-thirds of the deceased COVID-19 patients had 
diabetes (70%) and hypertension (69%); other comorbidities were obesity (30%), heart 
disease (30%), and chronic kidney disease (14%). Dyspnea (91%), cough (80%), and fever 
(70%) were the most frequently reported clinical symptoms. Eighty-five per cent of COVID- 
19 deaths occurred in patients admitted to the intensive care unit (ICU), and 90% of the 
patients required mechanical ventilation. Typically, lymphopenia, and neutrophilia were 
observed on admission and 24 hours prior to death. Creatinine and serum ferritin levels 
and erythrocyte sedimentation rate and D-dimer plasma levels increased significantly follow-
ing infection with COVID-19. Lung infiltrates and pulmonary opacity (83%) were the most 
common findings on chest X-ray. Respiratory failure (70%) and acute respiratory distress 
syndrome (52%) were the leading complications to death. Logistic and Cox regression 
revealed that a higher age, smoking, high creatinine and aspartate transaminase levels, and 
respiratory failure were significantly associated with the risk of mortality during the early 
stay in hospitals.
Conclusion: The proportion of comorbidities was high in deceased patients who were 
hospitalized with COVID-19 in Jazan region, Saudi Arabia. A higher age, smoking, and 
respiratory failure were significant predictors of mortality during the early stay in hospitals.
Keywords: COVID-19, SARS-CoV-2, deaths, mortality

Introduction
Coronavirus disease 2019 (COVID-19), a novel infectious disease caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),1 has become a global 
public health concern as the number of deaths due to COVID-19 continues to 
increase. In February 2021, the COVID-19 mortality rate was estimated to be 
roughly 3% globally.1 By February 2021, the Saudi Ministry of Health reported 
over 6000 confirmed COVID-19 deaths in Saudi Arabia and, of these, 475 occurred 
in Jazan Region, representing a 4% mortality rate.2
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The clinical features and severity of COVID-19 vary 
among individuals, based on multiple factors, such as age 
and associated comorbidities.3 Asymptomatic COVID-19 
patients may not require hospitalization.4–6 However, 
severe cases, for example, patients with systemic inflam-
mation, pneumonia, hypoxemia, and peripheral oxygen 
saturation (SpO2) of < 92%, require hospitalization.7 

Patients with severe COVID-19 may become critically ill 
with acute respiratory distress, shock, myocardial injury, 
heart failure, coagulation dysfunction, and acute kidney 
injury, all of which may lead to death.7

Knowledge of the epidemiological and clinical features 
of patients who demise due to COVID-19 is needed for a 
better understanding and proper management of the disease, 
and these features have been evaluated in a few studies.8,9 

However, there is a need to update and increase the limited 
available evidence on the epidemiological and clinical fea-
tures of patients who die due to COVID-19, particularly in 
Saudi Arabia, the largest country in the Arabic peninsula, 
owing to genetic and ethnic differences among populations, 
the paucity of data in this regard, and the rate at which the 
virus is mutating and evolving. In addition, to the best of our 
knowledge, the epidemiological and clinical characteristics 
of Saudi patients who have died due to COVID-19 in Jazan 
Region, Saudi Arabia, has not been evaluated in any prior 
study. Thus, the present study aimed to address epidemiolo-
gical and clinical characteristics of deceased COVID-19 
patients in Jazan region, Saudi Arabia, and to identify mor-
tality predictors during the early stay in hospitals.

Method
All Saudi patients confirmed to have died due to COVID-19 (n 
= 304), in Jazan Region, Saudi Arabia, between July 1, 2020, 
and December 31, 2020, were included from fourteen second-
ary care hospitals in this retrospective cohort study that sought 
to determine their epidemiological and clinical characteristics. 
Jazan Region is situated in southwestern Saudi Arabia and is 
characterized by a relatively homogenous population with 
similar ethnic and socioeconomic characteristics.10–12 In the 
current study, a diagnosis of COVID-19 was confirmed by the 
identification of viral RNA in a nasopharyngeal swab sample 
using real-time reverse transcription–polymerase chain reac-
tion (LightCycler® 480 Instrument II, Roche).

The data were collected retrospectively from medical 
records and included demographic data, age, sex, smoking 
history, blood group, comorbidities, clinical symptoms, labora-
tory test results, radiological findings, treatment medications, 
and period of hospitalization. Coorbidities included diabetes, 

hypertension, cardiovascular disease, chronic kidney disease, 
cancer, and obesity. The most prevalent clinical COVID-19 
symptoms were fever, cough, dyspnea, chest pain, diarrhea, 
and confusion. The laboratory tests evaluated complete blood 
count, coagulation profile, and renal and liver function. The 
dates of COVID-19 diagnosis, hospital admission, and death 
were also recorded. The survival time during hospitalization 
(length of stay) was defined as the period between the date of 
admission and death. It was categorized by median into death 
during short stay and long stay hospitalization, this was similar 
to a systemic review study that pooled many studies across the 
world.13 In keeping with the World Health Organization’s 
guidelines,14 body mass index (BMI) was calculated as weight 
in kilograms divided by the square of the person’s height in 
meters. A BMI score of ≥30 kg/m2 was categorized as obese. 
The Jazan Health Ethics Committee (Reference number: 
H-10-Z-073) granted ethical approval (No. 2030) for the 
study to be conducted, and the research complied with the 
Declaration of Helsinki. Consent was waived as data were 
anonymous and collected retrospectively (secondary data).

Data entry and analysis were performed using 
Statistical Package for the Social Sciences® software.15 

The categorical variables were presented as percentages, 
and the continuous variables were described using mean ± 
standard deviation (SD) for the normally distributed vari-
ables and the median (interquartile range [IQR]) for the 
non-normally distributed variables. The chi-square test 
was used to assess any significant associations between 
the categorical variables. The independent-samples t-test 
was utilized to compare differences in the mean between 
the groups (adjusted for age and BMI). The paired-sam-
ples t-test and the Wilcoxon signed-rank test were applied 
to compare any differences over time for the normally and 
non-normally distributed independent continuous vari-
ables, respectively. A binary logistic regression model 
was explored the predictors of mortality during the early 
stay in hospitals. The Cox regression for survival analysis 
was also investigated the effect of predictors upon the time 
of mortality during the early stay in hospitals. A p-value of 
<0.050 was statistically significant.

Results
Demographic Characteristics and 
Comorbidities
The mortality rate of COVID-19 patients was reported to 
be 3% between July 1, 2020, and December 31, 2020, in 
this study. Table 1 shows the demographic characteristics 
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and co-comorbidities of the 304 hospitalized COVID-19 
patients who died, stratified according to sex. A greater 
proportion of male patients (59%), compared to female 
patients (41%), died due to COVID-19 (Table 1). Just 
over half (55%) of deaths due to COVID-19 occurred in 
patients aged ≥65 years (Table 1). The mean age of the 
patients was 65.9 years ± 15.6 (range of 25–101 years). 
Most male COVID-19 patients who died (96%) were non- 
smokers; however, the number of deceased male smokers 
was greater than the number of deceased female smokers 
(p = 0.010) (Table 1). More than two-thirds of the patients 
(72%) who died due to COVID-19 had blood group type O 
(Table 1). A similar proportion had diabetes (70%) and 
hypertension (69%), followed by heart disease (30%) and 
chronic kidney disease (14%). Mean BMI was 27.4 kg/m2 

± 5.8 (range of 13.8–45.2 kg/m2). Almost one-third of 
hospitalized COVID-19 patients who demised were 
obese (30%), and a greater number of obese women 
died, compared to obese men (p = 0.003) (Table 1).

Clinical Symptoms and Hospitalization 
Length of Stay
The most frequently reported clinical symptoms of hospi-
talized Saudi patients with COVID-19 who died were 
dyspnea (91%), cough (80%), and fever (70%); a small 
percentage reported chest pain (6%) (Table 2). Differences 
in the patients’ clinical symptoms by gender were not 
identified. Eighty-five per cent of patients who died due 
to COVID-19 were admitted to the intensive care unit 
(ICU) and, of the patients, 90% required mechanical 

ventilation. The median duration between diagnosis and 
death, hospital admission and death, and ICU admission 
and death, was 12, 9, and 8 days, respectively (Figure 1). 
Details of the hospitalization duration (in weeks) and data 
for the prediction of hospital mortality in COVID-19 
patients (using the Acute Physiology and Chronic Health 
Evaluation II [APACHE II]) are provided in Figures 2 and 
3. Most COVID-19 patients (66%) had an APACHE II 
score of ≥30. Comorbidities were evaluated using the chi- 
square test, and it was established that a significantly high 
proportion of COVID-19 patients who died had diabetes 
and were admitted to ICU (p = 0.001).

Clinical Laboratory Findings
The clinical laboratory findings of hospitalized COVID-19 
patients who died, at admission and 24 hours prior to death 
were analyzed and adjusted for hypertension, heart dis-
ease, diabetes, kidney disease, and cancer. The clinical 
laboratory findings changed in most of the conducted 
tests (Table 3). Typically, leukocytosis, lymphocytopenia, 
and neutrophilia were observed upon admission and 24-hr 
prior to death (Table 3). Patients who demised due to 
COVID-19 had high levels of ferritin, lactate dehydrogen-
ase, D-dimer, and erythrocyte sedimentation rate at admis-
sion and 24 hours prior to death (Table 3).

Radiological and Electrocardiogram 
Investigations
The findings of the radiological and electrocardiographic 
investigations are provided in Table 4. Lung infiltrates and 

Table 2 Clinical Symptoms and Signs on Admission Adjusted for Age and BMI

Clinical Symptoms & Signs Overall (N=304) Male (N=178) Female (N=126) P

Dyspnea 275 (90.5%) 159 (89.3%) 116 (92.1%) 0.46

Cough 244 (80.3%) 144 (80.9%) 100 (79.4%) 0.81

Desaturation (SpO2 <94%) 222 (73.0%) 126 (70.8%) 96 (76.1%) 0.47

Fever 214 (70.4%) 125 (70.2%) 89 (70.6%) 0.79

Confusion 40 (13.2%) 26 (14.6%) 14 (11.1%) 0.55

Diarrhea 39 (12.8%) 23 (12.9%) 16 (12.7%) 0.98

Chest pain 18 (5.9%) 10 (5.6%) 8 (6.3%) 0.78

Temperature (C°)* 37.2 ± 0.9 37.2 ± 0.9 37.3 ± 1.0 0.62

Systolic/diastolic Blood pressure# (mmHg)* 122.9 ± 24.3/68.2 ± 14.3 124.5 ± 24.7/68.6 ± 14.1 122.4 ± 24.6/ 66.9 ± 15.0 0.55

SpO2
^ (%)* 86.5 ± 13.3 87.6 ± 10.6 85.7 ± 16.1 0.32

Notes: *Independent-samples t-test compared means difference between male and female groups.
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pulmonary opacity were identified in the majority of hos-
pitalized COVID-19 patients (83%). Differences in the 
radiological findings were not observed by gender.

Associated Complications
Associated complications were analysed (Table 5). 
Respiratory failure (70%) and acute respiratory distress 
syndrome (52%) were the leading causes of death, fol-
lowed by sepsis (35%), and acute kidney injury (30%) 
(Table 5).

Clinical Management
Among the supportive medications provided, antiviral 
agents (favipiravir), immunosuppressive agents (tocilizu-
mab), antibiotics (azithromycin), corticosteroids (methyl-
prednisolone), and anticoagulant agents (enoxaparin) were 
the most common medications given to the COVD-19 
patients in the current study (Table 6).

Logistic Regression and Proportional 
Hazards Analysis
Logistic regression and Cox proportional hazards model 
revealed that a higher age led to increased risk of mortality 
among COVID-19 patients with a short stay hospitalization. 

Such risk was significantly high in patients aged greater 
than 65 years, who had more than two times the risk of 
mortality compared to other age groups (Tables 7 and 8). 
Smoking, high creatinine and aspartate transaminase levels, 
and respiratory failure were also significantly associated 
with the risk of mortality during the early stay in hospitals.

Discussion
COVID-19 is a novel disease and, as such, the current 
study aimed to address the gap in knowledge regarding 
the epidemiological and clinical characteristics of Saudi 
patients with COVID-19 who died in Jazan, Saudi 
Arabia. The mortality rate of COVID-19 patients was 
reported to be 3% between July 1, 2020, and December 
31, 2020, in this study, and it was estimated to be 4% in 
February 2021 in Jazan Region, Saudi Arabia by the 
Saudi Ministry of Health,2 which indicates that the num-
ber of deaths is increasing significantly over time. 
However, this rate is lower than that reported in Wuhan, 
China.8,16

In the current study, most COVID-19 patients who died 
were aged ≥65 years (55%), and old age was a predictor 
for early mortality during short stay hospitalization, which 
is consistent with the findings of other studies.3,8,17 The 

Figure 1 Median number of days from confirmed COVID-19 diagnosis to (X) event.
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immune response decreases with age, which, in turn, 
increases the risk of death due to COVID-19.18,19 Most 
COVID-19 patients who died belonged to blood group O 
(72%); however, an association between blood group and 
mortality risk related to COVID-19 was not identified in a 
previous study .20 Thus, it is likely that blood group O is 
prevalent in the Saudi population living in Jazan Region. 
Most patients who died of COVID-19 in the current study 
had two or more comorbidities, with diabetes being the 
most prevalent (70%). These results are consistent with the 
findings of a previous report.8,16

Respiratory failure (70%) and acute respiratory distress 
syndrome (52%) were the most common complications 
leading to death in COVID-19 patients. A similar finding 
was reported elsewhere.8 Human airway epithelia express 
angiotensin-converting enzyme 2 (ACE2), a host cell 
receptor for SARS-CoV-2 infection. Of all organs, the 
lungs are most impacted by SARS-CoV-2 infection.21 In 
one study, the pathological findings indicated that patients 

whose lungs were infected with SARS-CoV-2 presented 
with acute respiratory distress syndrome, pulmonary hya-
line membrane formation, and evidence of pneumocyte 
desquamation.22 ACE2 expression also takes place in the 
heart, liver, and kidney organs, and damage to these 
organs, due to the invasion of SARS-CoV-2, was observed 
in the current study using the laboratory findings.8

The laboratory parameters were predictive of severe 
COVID-19 symptoms and the risk of early mortality. In 
the current study, white blood cell (WBC) count was ele-
vated (>10×109 cells/L) upon admission and increased sig-
nificantly prior to death (15.5 × 109 cells/L). The elevation 
in WBC count correlated with disease severity.23 In addi-
tion, an increase in neutrophils (median of 12.9×109 cells/L) 
and a decrease in lymphocytes (median of 0.5×109 cells/L) 
was also observed prior to death. This finding corresponds 
with that of a previous study that reported that COVID-19 
patients with severe symptoms had more neutrophils and 
fewer lymphocytes compared to COVID-19 patients with 

Figure 2 Percentage (%) of patients who were hospitalized in weeks to death.
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non-severe disease.16 The age of COVID-19 patients may 
be used to determine the risk of lymphocytopenia and its 
progression,24 while lymphocytopenia can be utilized to 
predict disease severity.25,26 It has been hypothesized that 
lymphocytopenia is associated with the inflammatory pro-
cess (cytokine storm syndrome), direct lymphocyte infec-
tion, and lymphoid organ destruction.25,27 The 
administration of glucocorticosteroids in the treatment of 
COVID-19 patients may lead to lymphocytopenia.28

The patient’s hemoglobin levels were within the 
normal range in the current study, similar to the finding 
of previous research.23,24,29–31 However, patients with 
severe symptoms exhibited lower hemoglobin levels, 
compared to those with mild symptoms, in one meta- 
analysis study.32 Platelet count was also within the 
normal range in the current research; similarly, throm-
bocytopenia was not identified in other similar studies 
that investigated this.16,23,29–31 An increase in serum 
ferritin levels was observed in COVID-19 patients 

upon admission and prior to death (median of 774, 
IQR of 404–1845). These results mirror those of pre-
vious studies.29,30 This finding may be elucidated by 
severe inflammation as ferritin is a positive acute-phase 
protein.33 D-dimer levels were also markedly increased 
in the COVID-19 patients under investigation, and this 
finding is supported elsewhere.23,29,30,34 An increase in 
D-dimer levels is associated with high fibrin degrada-
tion products levels and low antithrombin activity, as 
well as the risk of thrombotic and hemorrhagic 
complications.35,36 The rate of erythrocyte sedimenta-
tion was also significantly elevated in the current study, 
and this finding is corroborated in other studies.37,38

Most of these risk factors are linked, in varying 
degrees, to the progression of acute respiratory distress 
syndrome secondary to SARS-CoV-2, and they contribute 
to the exacerbation of pre-existing chronic inflammation, 
which then progresses to cytokine storm and the rapid 
impairment of endothelial function.39

Figure 3 Percentage (%) of patients with APACHE scores at admission.
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Table 3 Clinical Laboratory Findings of Hospitalized COVID-19 Deaths

Variables At Admission 24-hr Prior to Death P

Complete blood count

Hemoglobin# (mmol/L) 11.6 ± 2.3 10.3 ± 2.3 <0.001*

White blood cell^ (x109/L) 10.8 (7.1–15.6) 15.5 (10.7–23.4) <0.001*
Platelets# (x109/L) 251.8 ± 104.7 174.1 ± 105.4 <0.001*

Neutrophils^ (%) 6.9 (4.8–9.1) 12.9 (5.4–13.1) <0.001*
Lymphocytes^ (%) 0.7 (0.5–0.9) 0.5 (0.3–0.8) 0.010*

Serum ferritin^ (pmol/L) 623 (328.3–1236) 774 (404.5–1845) 0.010*

Coagulation profile

D-dimer^ (mcg/mL) 2.1 (0.9–8.2) 5.1 (2.5–13) 0.003

Electrolytes

Sodium# (mmol/L) 137.9 ± 8.3 142.2 ± 8.0 <0.001*

Calcium^ (mmol/L) 2.1 (1.9–2.2) 2.0 (1.8–2.2) 0.057

Potassium# (mmol/L) 4.5 ± 0.9 4.9 ± 1.1 <0.001*

Enzymes

Lactate dehydrogenase^ (unit/L) 511 (307–676) 671 (472–1164) <0.001*

Creatine kinase^ (μmol/L) 120 (51.3–444.6) 135 (71.4–455.8) 0.102

Renal profile

Creatinine^ (μmol/L) 105.8 (77.9–185.5) 165 (80.5–400) <0.001*
Blood urea nitrogen^ (mmol/L) 13 (6.4–23.9) 22.2 (11.8–40.8) <0.001*

Liver profile

Alanine aminotransferase^ (unit/L) 33 (20.3–81.2) 49.5 (31.0–85.2) 0.001*

Aspartate transaminase^ (unit/L) 50.2 (31.0–86.8) 56.8 (33–123.5) 0.006*
Bilirubin^ (umol/L) 9.5 (5.0–18.7) 16.2 (8.7–34.3) <0.001*

Albumin# (g/L) 26.8 ± 9.1 24.1 ± 8.4 <0.001*

Inflammatory profile

Erythrocyte sedimentation rate^ (mm/hr) 85 (62.8–117.5) 80 (59.8–95.3) 0.820
Glucose Random# (mmol/L) 9.6 ± 4.9 11.7 ± 6.8 0.069

Notes: *Significant results (P value <0.05); ^presented by median (IQR) with Wilcoxon signed rank test; #presented by mean (SD) with paired-samples t-test.

Table 4 Findings of Radiological and Electrocardiogram Investigations

Investigation Findings Overall (N=304) Male (N=178) Female (N=126) P

Chest X-Ray Normal 7 (2.3%) 7 (3.9%) 0 0.29

Bilateral 43 (14.1%) 21 (11.8%) 22 (17.5%)

Infiltrate/opacities 251 (82.5%) 148 (83.1%) 103 (81.7%)
Pleural effusion 3 (1.1) 2 (1.2%) 1 (0.8%)

ECG* Normal 292 (96.1%) 166 (93.4%) 126 (100%) 0.15
Non-ST elevation 8 (2.6%) 8 (4.4%) 0

QTc prolongation 4 (1.3%) 4 (2.2%) 0

Note: *Electrocardiogram.
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Conclusion
The proportion of comorbidities was high in deceased 
patients who were hospitalized with COVID-19 in Jazan 

region, Saudi Arabia. A higher age, smoking, and respira-
tory failure were significant predictors of mortality during 
the early stay in hospitals.

Table 5 Complications Associated with Cause of Death

Complications Overall (N=304) Male (N=178) Female (N=126) P

Any (No complications) 13 (4.2%) 9 (5.1%) 4 (3.2%) 0.24

Respiratory failure 212 (69.7%) 123 (69.1%) 89 (70.6%) 0.83

Acute respiratory distress syndrome 159 (52.3%) 87 (48.9%) 72 (57.1%) 0.32

Sepsis/septic shock 106 (34.9%) 58 (32.6%) 48 (38.1%) 0.42

Acute kidney injury 93 (30.6%) 53 (29.8%) 40 (31.7%) 0.76

Secondary infections 19 (6.3%) 13 (7.3%) 6 (4.8%) 0.55

Heart failure 16 (5.3%) 13 (7.3%) 3 (2.4%) 0.16

Acute pulmonary embolism 11 (3.6%) 8 (4.5%) 3 (2.4%) 0.48

Cardiogenic shock 10 (3.3%) 5 (2.8%) 5 (3.9%) 0.67

Ischemic stroke 8 (2.6%) 5 (2.8%) 3 (2.4%) 0.95

Atrial fibrillation 6 (1.9%) 5 (2.8%) 1 (1.3%) 0.49

Myocardial infarction 5 (1.6%) 5 (2.8%) 0 0.03*

Note: *Significant results (P value <0.05).

Table 6 Medications That Were Given to Hospitalized COVID-19 Deaths

Medications Overall (N=304) Male (N=178) Female (N=126) P

Favipiravir 224 (73.8%) 122 (68.5%) 102 (80.9%) 0.07

Lopinavir/Ritonavir 32 (10.5%) 19 (10.7%) 13 (10.3%) 0.89

Ribavirin 34 (11.2%) 21 (11.8%) 13 (10.3%) 0.74

Remdesivir 6 (2.0%) 3 (1.7%) 3 (2.4%) 0.73

Hydroxychloroquine 5 (1.6%) 3 (1.7%) 2 (1.6%) 0.77

Tocilizumab 124 (40.8%) 60 (33.7%) 64 (50.8%) 0.01*

Azithromycin 136 (44.7%) 81 (45.5%) 55 (43.6%) 0.80

Methylprednisolone 141 (46.3%) 84 (47.2%) 57 (45.2%) 0.75

Enoxaparin 234 (77.0%) 137 (76.9%) 97 (76.9%) 0.95

Heparin 87 (28.6%) 55 (30.9%) 32 (25.4%) 0.43

ACEI/ARBS# 22 (7.2%) 13 (7.3%) 9 (7.1%) 0.91

DVT* prophylaxis 276 (90.8%) 165 (92.7%) 111 (88.1%) 0.45

DVT* treatment 127 (41.8%) 69 (38.8%) 58 (46.0%) 0.41

Notes: *Significant results (P value <0.05); #angiotensin-converting enzyme inhibitors/ angiotensin II receptor blockers; *deep vein thrombosis.
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Data Sharing Statement
The data that support the findings of this study are available on 
request from the corresponding author, Mohammed Badedi.
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