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Abstract
Background: As of December 2020, the documented Corona Virus Disease 2019 (COVID-19) cases have almost reached 360,000 with a case fatality of 1.7%. In this 
study, we aimed to identify common presentations and complications of the disease and to assess the mortality predicting factors in hospitalized COVID-19 patients. 

Patients and Methods: A retrospective study was conducted between 1st June and 31st August 2020 on the confirmed cases of COVID-19 (using RT-PCR) admitted 
to King Khalid Hospital, Hail, Saudi Arabia. Adult patients aged 18 years or older who were hospitalized for at least 24 hours with confirmed COVID-19 during the 
study period were included, while patients with an inadequate past medical history and who were still hospitalized were excluded. Data were collected, coded, and 
analyzed using SPSS software. 

Results: Out of 1466 patients tested by RT-PCR, 404 patients (27.55%) were positive for COVID-19. Out of these 404 patients, 131 (32%) were hospitalized and 
included in our study with a mean age of 57±16 years, and 74 patients (56.5%) were males. Out of 131 patients, there were 28 deaths (21.4%). The most frequent 
comorbidities were hypertension (80.9%), diabetes mellitus (67.9%), and chronic kidney disease (39.7%). Fever (95.4%), cough (80.9%), dyspnea (65.6%), and 
body aches & myalgia (35.9%) were the most common symptoms. The significant predictors of mortality were elevated levels of WBC (AOR= 24.2; p=0.06), BUN 
(AOR= 31.8; p=0.001), AST (AOR= 11.8; p=0.041), INR (AOR= 11.5; p=0.001), D-Dimer (AOR=10.7; 0.005), lactic acid (AOR= 38.3; p<0.001), and creatinine 
kinase (AOR=2.1; p<0.001). Decreased lymphocyte count and SPO2 were associated with a high risk of mortality (AOR= 11.9; p=0.037 and AOR= 34.8; p=0.003), 
respectively. Similarly, patients with COPD were at high risk of mortality (AOR= 18.8; p=0.004). 

Conclusion: Among the included patients, the hospitalization mortality rate was 21.4%. Old age and male gender were associated with significant mortality. The 
independent predictors of COVID-19 mortality were COPD, SPO2<89, acute Liver Injury, leukocytosis, lymphopenia, and markers of inflammation (ESR, CRP, 
D- Dimer) and shock (lactate, and creatine Kinase). Further studies are needed to assess definite mortality predictors in hospitalized COVID-19 patients to identify 
and guide patients’ management at risk. 
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Introduction
The Corona Virus Disease 2019 (COVID-19), caused by severe 

acute respiratory syndrome coronavirus 2 (SARS-CoV-2), first 
discovered in China in December 2019 and due to unexpected rapid 
spread and thousands of deaths increasing day by day leading to a heavy 
burden of hospital admissions and high mortality among hospitalized 
patients, the World Health Organization (WHO) declared COVID-19 
as a pandemic infectious disease on 11th March 2020 [1-3]. 

The COVID-19 virus is a member of the Coronaviruses family, 
and its genome shared by 70% and 40% homology to SARS-CoV-2 

and MERS-CoV, respectively, which resulted in a widespread epidemic 
[3]. The COVID-19 virus uses its surface glycoprotein “spike” to bind 
ACE2 receptors on the respiratory tract’s epithelial cells, accelerating 
its access into cells and producing thousands of copies [1]. Although 
the COVID-19 virus principally targets the respiratory system, other 
system complications as cardiovascular or renal systems can also 
contribute to death from COVID-19 disease [4]. 

The clinical presentation of COVID-19 infection appears to be wide, 
including asymptomatic infection, mild upper respiratory tract illness, 
and severe viral pneumonia with respiratory failure and even death [5]. 
Consequently, early identification of clinical characteristics data and 
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outcomes of COVID-19 patients is fundamental and valuable for the 
appropriate management and mortality risk reduction to minimize 
the patients’ suffering and lessen the shortage of medical resources 
[6]. Numerous case studies describing the clinical characteristics and 
outcomes of COVID-19 patients have been reported summarizing 
the experience of the city or regional hospitals and intensive care 
units (ICU) in different countries. However, population features may 
vary across the world, even in the same country, affecting the rates 
for COVID-19 hospitalizations and outcomes [7]. Our study aimed 
to analyze the clinical and laboratory, and radiological features and 
detect predictors of the severity and death of hospitalized patients with 
COVID-19 in King Khalid Hospital, Hail (KK-HH), Saudi Arabia. 

Patients and Methods 
Study Design

We conducted a retrospective single-center study among the 
COVID-19 patients presented and admitted to KK-HH, Saudi Arabia. 
Hail is the capital city of the Hail Region in northwestern Saudi Arabia 
[8]. It is noteworthy that KK-HH is the main reference hospital in Hail. 
We used electronic medical record (EMR) data and paper medical files 
from patients with positive reverse transcriptase-polymerase chain 
reaction (RT-PCR) nasopharyngeal swab test results for COVID-19 
between 1st June and 31st August 2020, who had been admitted and 
treated in KK-HH. Before beginning the study, approval from the 
Ethics Committee was obtained (IRB: H-08-L-074-2020-35). 

Inclusion and exclusion criteria: Adult patients aged 18 years 
or older who were hospitalized for at least 24 hours with confirmed 
COVID-19 during the study period were included, while patients with 
an inadequate past medical history and who were still hospitalized were 
excluded. 

Data collection: Diagnosis of COVID-19 was based on the history 
of exposure and clinical manifestations (fever and/or respiratory 
symptoms) coupled with laboratory and radiological findings. 
Confirmation was done by detecting COVID-19 nucleic acid in swabs 
obtained from the respiratory tract via RT-PCR. Sansure Biotech Inc. 
supplied this kit, Hunan Province, China, with catalog No. S3102E. 

The detailed medical history and data at the initial presentation 
from the ER notes and EMR on patients’ admission in terms of 
demographic variables and clinical characteristics with underlying 
comorbidities, symptoms, signs, and hospital complications were 
extracted. Clinical outcomes were recorded in the form of discharge 
or death. In addition, the details of the chest radiologic examination 
[X-ray (CXR) and/or computerized tomography (CT)] at the time of 
admission were obtained. 

All laboratory investigations on the day of admission and during 
hospitalization were collected from the EMR, including complete 
blood counts, blood chemistry including random blood sugar 
(RBS) renal and liver function, coagulation profile, inflammatory 
markers including erythrocyte Sedimentation Rate (ESR), C-reactive 
protein (CRP), D-dimer, ferritin, creatinine kinase (CK), lactate 
dehydrogenase (LDH), and cardiac troponin I. The supportive therapy 
and medications administered included Kaletra (lopinavir/ritonavir), 
hydroxychloroquine, pegylated interferon-α, corticosteroid, oxygen 
therapy, or mechanical ventilation was recorded. 

Statistical Analysis

Data were analyzed using the Statistical Package of Social Science 

(SPSS) program for Windows (version 24). The normality of data was 
first tested with a one-sample Kolmogorov-Smirnov test. Qualitative 
data were described using the number and percent. Association 
between categorical variables was tested using the Chi-square test, 
while the Fischer exact test and Monte Carlo test were used when the 
expected cell count less than 5. Continuous variables were presented as 
mean ± SD (standard deviation) for parametric data and median (min-
max) for non-parametric data. The two groups were compared with the 
Student t-test for parametric data and the Mann Whitney test for non-
parametric data. All continuous variables were classified according to 
the median level. Significant variables entered the Logistic regression 
model using the forward Wald statistical technique to predict the 
most significant determinants and control possible interactions and 
confounding effects. Odds ratios (OR) and 95% confidence intervals 
(CI) for the tested variables with poor outcomes were calculated in 
univariate and multivariate logistic regression analysis. Results were 
considered significant when the p-value is less than 5% (p ≤ 0.05). 

Results 
During our study period, 1466 patients were tested at KK-HH for 

COVID-19 by RT-PCR, but only 404 patients (27.55%) were positive. 
Out of these 404 patients, 131 (32%) were hospitalized and included in 
our study (Figure 1). Regarding the severity of the hospitalized patients, 
100 patients (76.3%) had mild to moderate symptoms and received 
isolation ward care, and 31 patients (23.7%) had severe symptoms, 
and ICU care was required. All patients were admitted to single rooms 
under droplet and contact precautions as per hospital policy. 

Demographic and clinical characteristics of the hospitalized 
patients are shown in Table 1. Out of the 131 patients, the hospitalization 
mortality rate was 21.4%. Briefly, the majority of COVID-19 patients 
were Saudi citizens (81.7%) vs. (18.3%) of other nationalities. The 
mean ± SD age was (57.69±16.78) years, and 74 patients (56.5%) 
were males. Furthermore, our data revealed that elderly patients were 
associated with significant mortality (p=0.003). On the other hand, 
the hospitalization mortality rate was comparable between males and 
females (p=0.348). 

Contact history showed that 23.7% of the included patients had a 
close contact history with confirmed COVID-19 patients. Out of the 
deceased patients, 53.6% had a history of recent travel outside Hail 
(p<0.001). In terms of occupation, none of the deceased patients were 
healthcare workers (p=0.017). The smoking history was presented 
among 43 (32.8%) patients. The most common comorbidities were 
hypertension (HTN; 80.9%), diabetes mellitus (DM; 67.9%), and 

 
Figure 1: COVID-19 patients in KK-HH.
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chronic kidney disease (CKD; 39.7%). Deceased patients were 
significantly associated with a higher prevalence of DM (p=0.001), 
Chronic obstructive pulmonary disease (COPD; p<0.001), CKD 
(p=0.033), and malignancies (p=0.007). 

The most common symptoms among COVID-19 patients were 
fever (95.4%), cough (80.9%), dyspnea (65.6%), and body aches and 
myalgia (35.9%) (Table 2, Figure 2). In deceased patients, approximately 
89.3% were presented with dyspnea, compared to 59.2% in the survived 
patients (p=0.003). Body temperature was observed to be higher in 
the deceased than survived patients (p<0.001). In terms of the SPO2, 
a significant reduction (p<0.001) was observed in the deceased group 
(85.60±7.66) compared to the survived group (94.59±1.85). This 
reduction in the O2 saturation was accompanied by a significant 
elevation (p<0.001) in the respiratory rate (RR) in the deceased group 
(26.32±4.62) compared to the survived group (21.07±1.62). In addition 

Socio-demographic data Total Deceased Survived P-value
(n=131) (n=28) (n=103)

Age (years) 57.69±16.78 65.82±17.29 55.48±16.02 0.003
Sex Male 74 (56.5%) 18 (64.3%) 56 (54.4%) 0.348

Female 57 (43.5%) 10 (35.7%) 47 (45.6%)
Nationality Saudi 107 (81.7%) 24(85.7%) 83 (80.6%) 0.533

Non-Saudi 24 (18.3%) 4 (14.3%) 20 (19.4%)
Occupation Health care Workers 18 (13.7%) 0 (0%) 18 (17.5%) 0.017

Others 113 (86.3%) 28 (24.8%) 85 (82.5%)
History of recent travel outside Hail 17 (13.0%) 15 (53.6%) 2 (1.9%) <0.001
Smoking 43 (32.8%) 12 (42.9%) 31 (30.1%) 0.202
History of close contact with 31 (23.7%) 1 (3.6%) 30 (29.1%) 0.005
Confirmed COVID-19 case
Hypertension (HTN) 106 (80.9%) 26 (92.9%) 80 (77.7%) 0.07
Diabetes Mellitus (DM) 89 (67.9%) 26 (92.9%) 63 (61.2%) 0.001
Bronchial Asthma 8 (6.1%) 3 (10.7%) 5 (4.9%) 0.251
Chronic obstructive pulmonary disease 10 (7.6%) 8 (28.6%) 2 (1.9%) <0.001
(COPD)
Chronic liver disease (CLD) 2 (1.5%) 1 (3.6%) 1 (1.0%) 1
Chronic Kidney disease (CKD) 52 (39.7%) 16 (57.1%) 36 (35.0%) 0.033
Cerebrovascular /Cardiovascular disease 22 (16.8%) 7 (25.0%) 15 (14.6%) 0.19
Thyroid disease 16 (12.2%) 2 (7.1%) 14 (13.6%) 0.355
Cancer/Immunosuppression 6 (4.8%) 4 (14.3%) 1 (1.0%) 0.007
Epilepsy 14 (10.7%) 1 (3.6%) 13 (12.6%) 0.169

Table 1: Relation between socio-demographic data and outcome of hospitalized COVID- 19 patients KK-HH.

Symptoms/ Vital sign Total Deceased Survived  
(n=131) (n=28) (n=103) P-value

Fever 125 (95.4%) 28 (100.0%) 97 (94.2%) 0.248
Cough 106 (80.9%) 25 (89.3%) 81 (78.6%) 0.204
Dyspnea 86 (65.6%) 25 (89.3%) 61 (59.2%) 0.003
Sore throat 20 (15.3%) 1 (3.6%) 19 (18.4%) 0.052
Runny nose 6 (4.6%) 1 (3.6%) 5 (4.9%) 1
Headache 18 (13.7%) 8 (28.6%) 10 (9.7%) 0.01
Loss of taste & smell 3 (2.3%) 1 (3.6%) 2 (%1.9) 1
GIT symptoms 9 (6.9%) 4 (14.3%) 5 (4.9%) 0.08
Body aches & myalgia 47 (35.9%) 10 (35.7%) 37 (35.9%) 0.984
Heart Rate (Beat/minute) 100.38±16.23 104.79±19.98 99.18±14.94 0.106
Temperature (°C) 38.43±0.56 38.77±0.42 38.33±0.56 <0.001
Systolic Blood Pressure (SBP) (mm-Hg) 124.31±18.49 117.39±21.38 126.19±17.27 0.025
Diastolic Blood Pressure (DBP) (mm-Hg) 68.51±11.10 67.32±10.28 68.83±11.34 0.524
Respiratory Rate (RR) (Cycle /minute) 22.19±3.34 26.32±4.62 21.07±1.62 <0.001
O2 SAT (%) 92.76±5.34 85.60±7.66 94.59±1.85 <0.001

Table 2: Relation between symptoms, vital signs and outcome of hospitalized COVID-19 patients KK-HH.

 

Figure 2: Symptoms among hospitalized COVID-19 patients KK-HH.
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to the reduction in systolic blood pressure (SBP) (p<0.025) in the 
deceased patients (117.39±21.38) when compared to the survivors 
(126.19±17.27). 

Regarding the laboratory findings, we found a significant difference 
between both groups in all the studied parameters except for the 
prothrombin time (p=0.127). Within 24 hours of hospital admission, 
the deceased patients were associated with significant leukocytosis 
(p<0.001), lymphopenia (p<0.001), hyperglycemia (p=0.002), and 
elevated renal function tests (urea and creatinine; p<0.001) & liver 
function tests (AST: p<0.001 and ALT: p=0.002). There was also a 
prolonged PTT (p<0.001), prolonged INR (p<0.001), and elevated 
lactate levels (p<0.001) in the deceased patients. Furthermore, our 
results revealed a significant (p<0.001) high ESR, CRP, D-dimer, 
ferritin, LDH, CK, and troponin I in the deceased group, compared 
with the survived group (Table 3). 

Fourteen patients (10.7%) had a normal CXR at presentation, while 
unilateral infiltrates on initial CXR were observed in 27.5% of patients, 
and 61.8% of patients had bilateral involvement, which mainly involved 
the lower lobes. Interestingly, all deceased patients were associated 
with bilateral infiltration compared to only (51.5%) in the survived 
group (p<0.001). CT chest was done for 13 cases only and confirmed 
the CXR finding. 

Besides supportive management, there were principal types of 
treatments that were prescribed to COVID-19 patients, including 
antiviral therapy, antimalarial medications, systemic corticosteroids, 
anticoagulants, and antibiotics (Table 4). Oxygen therapy was given to 
all patients, 82 patients thorough nasal cannula or face mask (62.6%), 
and 23 patients received non-invasive ventilator or high flow oxygen, 
while ICU admission was required in 23.7%. The most common 
complications observed during admission were sepsis and septic shock 

Laboratory investigation Total Deceased Survived  
(n=131) (n=28) (n=103) P-value

White Blood cell (WBCs) count (x 109/L) 8.6 (1.91-30.8) 13.11 (5.78-30.8) 7.76 (1.91-19.60) <0.001
Lymphocytes count (x 109/L) 16.67 (2.09-54.14) 5.67 (2.09-21.96) 18.93 (2.89-54.14) <0.001
Hemoglobin (Hb) (g/dL) 11.97±2.40 10.61±2.28 12.34±2.31 0.001
Platelets count (x 109/L) 212.90 (6.60-788.80) 187.2 (63-788.8) 217 (6.60-504.98) 0.002
Random Blood Sugar (RBS)(μmol/L) 10.77 (2.90-28.80) 13.75 (5.10-27.90) 8.80 (2.90-28.80) 0.002
Blood Urea Nitrogen (BUN) (m mol/L) 6.80 (2.20-76.60) 20.10 (4.10-48.90) 6.45 (2.20-76.60) <0.001
Creatinine (μmol/L) 108 (6.90-1923.00) 292.70 (49.90-1923) 101.01 (6.90-890) <0.001
Aspartate Transaminase (AST) (U/L) 28 (6.4-2179) 50.15 (7.9-2179) 24 (6.40-472.7) <0.001
Alanine Amino Transferase (ALT) (U/L) 25.1 (6.30-857) 39 (6.90-857) 24 (6.30-342.4) 0.002
Prothrombin Time (PT) (Sec) 12.78±3.52 13.68±3.36 12.53±3.53 0.127
Partial Thromboplastin Time (PTT) (Sec) 35.15±10.15 43.23±17.03 32.95±5.64 <0.001
International Normalised Ratio (INR) 1.09±0.18 1.23±0.27 1.05±0.12 <0.001
Erythrocyte Sedimentation Rate (ESR) (mm/h) 61 (8-150) 89.5 (15-150) 53.00 (8-150) <0.001
C-reactive Protein (CRP) (mg/L) 4.80 (0.50-64) 13.05 (2.10-64) 3.80 (0.50-31.20) <0.001
D-dimer (mg/L) 1.40 (0.50-10.90) 2.50 (0.75-10.90) 1.30 (0.50-4.90) <0.001
Ferritin (ng/mL) 479 (59.87-2090) 883 (380.20-2090) 429 (59.87-2000) <0.001
Lactate (mmol/L) 1.9 (0.9-5.40) 2.75 (1.40-5.4) 1.80 (0.90-4.90) <0.001
Lactate Dehydrogenase (LDH) (U/L) 352 (155-1470) 521.50 (229-1470) 312 (155-981) <0.001
Creatinine Kinase (CK) (U/L) 163 (50-5611) 455(104-5611) 150 (50-799) <0.001
Cardiac Troponin I (ng/L) 0.01 (0.01-7.70) 0.02 (0.01-7.70) 0.01 (0.01-1.80) <0.001
Normal Chest X-ray 14 (10.7%) 0(0%) 14(13.6%) 0.039
Unilateral infiltration 36 (27.5%) 0(0%) 36 (35.0%) <0.001
Bilateral infiltration 81 (61.8%) 28 (100.0%) 53 (51.5%) <0.001

Table 3: Relation between outcome and laboratory and radiological data of hospitalized COVID-19 patients KK-HH.

Medications/Therapy/Complication Total Deceased Survived  
(n=131) (n=28) (n=103) P-value

Hydroxychloroquine 80 (61.1%) 2 (7.1%) 78 (75.7%) <0.001
Kaletra (lopinavir/ritonavir), 55 (42%) 27 (96.4%) 28 (27.2%) <0.001
Ribavirin 56 (42.70%) 28 (100.0%) 28 (27.2%) <0.001
Dexamethasone 76 (58.0%) 26 (92.9%) 50(48.5%) <0.001
Intrferon Beta-1b 15 (11.5%) 4 (14.3%) 11 (10.7%) 0.595
O2 therapy (Facemask/nasal cannula) 82 (62.6%) 0 (0%) 82 (82%) <0.001
Invasive ventilation 31 (23.7%) 28 (100%) 3 (2.9%) <0.001
Non-invasive ventilation 23 (17.6%) 0 (0%) 23 (22.3%) 0.006
Acute respiratory distress syndrome (ARDS) 27 (20.6%) 26 (92.9%) 1 (1.0%) <0.001
Respiratory Failure 29 (22.1%) 28 (100.0%) 1 (1.0%) <0.001
Acute kidney injury (AKI) 24 (18.3%) 11 (39.3%) 13 (12.6%) 0.001
Acute liver injury (ALI) 7 (5.3%) 6 (21.4%) 1 (1.0%) <0.001
Sepsis/Septic Shock 34 (26.0%) 19 (67.9%) 15 (14.6%) <0.001
Cardiac complication (HF/MI) 3 (2.3%) 3 (10.7%) 0(0%) 0.001

Table 4: Relation between Supportive therapy, medications, complications, and outcome of hospitalized COVID-19 patients KK-HH.
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in 34 patients (26%), respiratory failure in 29 patients (22.1%), ARDS 
in 27 patients (20.6%), and AKI in 24 patients (18.3%). All deceased 
patients (100%) developed respiratory failure and required intensive 
ventilation, compared to only 2.9% of the survived group who required 
intensive ventilation (p<0.001) (Table 4). 

Independent predictors of death in the different groups of variables 
are shown in Table 5, showing crude odds ratio (COR), adjusted odds 
ratio (AOR), confidence interval (CI), and cut-off point. In univariate 
regression analysis for predicting the mortality of COVID-19 patients, 
COR in deceased patients was higher in patients with DM (COR= 
8.3, 95% CI: 1.8, 36; p=0.006), COPD (COR= 20.2, 95% CI: 3.9, 102; 
p<0.001), CKD (COR= 2.5, 95% CI: 1.1, 5.8; p=0.036), cancer (COR= 
17, 95% CI: 1.8, 159; p=0.013), acute liver injury (COR= 27.8, 95% CI: 
3.2, 242; p=0.003), acute kidney injury (COR= 4.5, 95% CI: 1.7, 11.6; 
p=0.002), and ARDS (COR= 132, 95% CI: 11.5, 519; p<0.001). After 
adjusting to covariates, only COPD and acute liver injury were found 
to be a significant independent predictor of COVID-19 mortality 
(AOR= 18.8, 95% CI: 2.5, 141; p=0.004) and (AOR= 46, 95% CI: 1.5, 
144; p=0.029), respectively. Likewise, many significant predictors were 
identified, including WBCs >13×109/L (AOR= 24.2, 95% CI: 1.8, 323; 
p=0.016), and lymphocyte count <5.6×109/L (AOR= 11.9, 95% CI: 
1.2, 122; p=0.037), BUN >20 mmol/L (AOR= 31.8, 95% CI: 4.3, 236; 
p=0.001), AST >50 IU/L (AOR= 11.8, 95% CI: 1.1, 126; p=0.041), INR 
>1.2 (AOR= 11.5, 95% CI: 1.8, 39; p=0.001), ESR>89.5 mm/h (AOR= 
8.46, 95% CI: 2.8, 41; p=0.006), CRP>13 mg/L (AOR= 5.76, 95% CI: 

1.01, 33; p=0.049), D-dimer >2.5 mg/L (AOR= 10.7, 95% CI: 2.1, 56; 
p=0.005), lactic acid >2.75 mmol/L (AOR= 38.3, 95% CI: 5.9, 247; 
p<0.001), and CK >455 U/L (AOR= 40.5, 95% CI: 5.8, 283; p<0.001). 

Where: COR: Crude Odds ratio, AOR: Adjusted odds ratio, CI: 
confidence interval

Reference values: WBCs (3.5-10 x 109/L), Lymphocytes count (1.5-
4 x 109/L), Hb (13-18 gm/L), RBCs (4.5-6.5109/L), Platelets (130-400 
109/L), CRP (up to 6 mg/L), ferritin (13-400 ng/L), ALT (0-37IU/L), 
AST (0-37IU/L), BUN (2.5-6.4 mmol/L), creatinine (53-115nmol/L), 
Lactic acid (0.5-2.2 mmol/L), LDH (83-231 U/L), CK (21-232 U/L, 
D-dimer (up to 0.5 mg/L) and troponin I (up to 0.01 ng/mL).

Discussion 
COVID-19 is a recently recognized infection, with no definitive 

therapy or vaccine to interrupt or diminish its uncontrolled spread. 
Many studies about the characteristics of COVID-19 disease; however, 
there are still some underlying issues that remained unknown [9]. This 
study described the clinical features, outcomes (discharge or death), 
and risk factors for the death of 131 patients with COVID-19 admitted 
to KK-HH. In our study, males were more commonly infected than 
females, agreeing with the current literature [4,8, and 10-12]. Females 
usually have a lower vulnerability to viral infections due to protection 
from the X chromosome and sex hormones that play a crucial role 
in innate and adaptive immunity [13]. In contrast, a recent report 
revealed no difference in the percentage of men and women between 

Independent predictors Cut-off point Univariate regression Multivariate regression
P-value COR (95% CI) P-value AOR (95% CI)

Age (years) > 66 y 0.007 3.2 (1.4-7.7) 0.154 2.6 (0.7-9.6)
DM 0.006 8.3 (1.8-36) 0.151 4.8 (0.5-41)
COPD ≤0.001 20.2 (3.9-102) 0.004 18.8 (2.5-141)
CKD 0.036 2.5 (1.1-5.8) 0.842 1.1 (0.3-4.2)
Cancer 0.013 17 (1.8-159) 0.08 15 (0.7-344)
Temperature >38.8 0.01 3.1 (1.3-7.3) 0.363 2.7 (0.3-22)
RR >25 ≤0.001 58 (11.9-284) 0.008 42 (2.7-670)
O2 saturation <89 ≤0.001 41 (13-129) 0.003 34.8 (3.4-360)
ARDS ≤0.001 132 (11.5-519) 0.997 1.6 (0.3-472)
AKI 0.002 4.5 (1.7-11.6) 0.134 10.5 (0.48-226)
ALI 0.003 27.8 (3.2-242) 0.029 46 (1.5-144)
Sepsis/ Septic Shock ≤0.001 12.4 (4.7-32) 0.252 7.6 (0.23-242)
WBCs >13 ≤0.001 11.8 (4.2-33) 0.016 24.2 (1.8-323)
Lymphocytes <5.6 ≤0.001 28.9 (7.4-113) 0.037 11.9 (1.2-122)
Hb <10 0.002 4.04 (1.6-9.9) 0.137 6.18 (0.56-68)
Platelets <187 0.055 2.3 (0.9-5.5) - -
RBS >13.75 0.014 2.9 (1.2-7.02) 0.419 2.16 (0.33-13.9)
BUN >20 ≤0.001 18.6 (6.1-56) 0.001 31.8 (4.3-236)
Creat.> 292 0.002 4.2 (1.7-10.1) 0.158 1.30 (0.6-1.9)
AST>50 ≤0.001 7.3 (2.9-18.6) 0.041 11.8 (1.1-126)
ALT > 39 0.004 3.7 (1.5-8.8) 0.927 1.1 (0.12-10)
PTT >39.5 ≤0.001 7.6 (2.9-19.6) 0.732 0.68 (0.08-5.9)
INR >1.2 ≤0.001 12.4 (4.7-32) 0.001 11.5 (1.8-39)
ESR >89.5 ≤0.001 5.8 (2.3-14.7) 0.006 8.46 (2.8-41)
CRP >13 ≤0.001 8.4 (3.2-22) 0.049 5.76 (1.01-33)
D-dimer >2.5 ≤0.001 11.9 (4.2-33) 0.005 10.7 (2.1-56)
Ferritin >883 0.001 4.7 (1.9-11.6) 0.861 1.86 (0.17-4.36)
Lactate >2.75 ≤0.001 16.2 (5.3-48.9) ≤0.001 38.3 (5.9-247)
LDH >521 ≤0.001 16.2 (5.3-48.9) 0.82 1.81 (0.14-4.7)
creatinie kinase >455 ≤0.001 33 (8.5-130) ≤0.001 40.5 (5.8-283)
Troponine I >0.02 ≤0.001 10.3 (3.8-27.6) 0.362 2.1 (0.42-10.2)

Table 5: Logistic regression analysis for independent predictors of mortality of hospitalized COVID-19 patients KK-HH.
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ICU patients and non-ICU patients [14]. Our study revealed that 
the COVID-19 disease was more frequent in older age, especially in 
deceased patients. These findings were similar to those of Liu K, et al. 
(2020) [15], who reported that elderly patients with COVID-19 disease 
are more likely to have critical illness than young and middle-aged 
groups. Moreover, Berenguer J, et al. (2020) [7], Yang J, et al. (2020) 
[16], and Richardson S, et al. (2020) [12], reported similar results. 
Elderly people are more susceptible to COVID-19 disease, which may 
be associated with a higher frequency of comorbidities and immune 
problems. 

The transmission rate of COVID-19 is unknown, as various factors 
impact its transmission [9]. Our study revealed that 23.7% had contact 
with confirmed COVID-19 cases regarding exposure history, and 
13.7% had a travel history outside Hail. Several studies showed a higher 
risk of COVID-19 infection in travelers, especially those who travel to 
endemic areas with COVID-19 [17,18]. 

In our study, DM, CKD, COPD, and cancer were the most 
common comorbidities. Overall, the deceased patients had more 
significant comorbidities than survivors. These results may suggest 
that age and comorbidities are risk factors for critical patients. Diseases 
such as HTN, DM, respiratory system disease, cardiovascular disease, 
and their susceptibility conditions may be linked to the pathogenesis 
of COVID-19 [14]. Chronic diseases share several standard features 
with infectious disorders, such as the pro-inflammatory state and the 
innate immune response [16]. These findings were consistent with the 
previous meta-analysis studies that reported similar data [7,9,12,15,16, 
and 19]. Although smoking history was presented among 43 (32.8%) 
patients, there are no significant differences between the deceased and 
survivors’ patients. However, the COPD was significantly higher in the 
deceased group with an agreement to other COVID-19 studies found 
a correlation of COPD and COVID-19 infection and poor outcome in 
COPD cases [9]. Smoking is probably associated with the bad prognosis 
and adverse outcomes of COVID-19 [20]. 

The clinical features of COVID-19 infection are non-specific 
and variable among country reports [14]. The current study revealed 
that fever (95.4%), cough (80.9%), dyspnea (65.6%), body aches, and 
myalgia (35.9%) were the most frequent clinical presentations among 
COVID-19 patients, while sore throat (15.3%), headache (13.7%), 
runny nose (4.6%), diarrhea (6.9%) and loss of taste or smell (2.3%) 
were the least frequent ones. Our findings in agreement with Guan 
WJ, et al. (2020) [11], revealed that the most frequent COVID-19 
presentations were fever and cough (88.7% and 67.8%, respectively). 
Although nausea and/or vomiting (5%) and diarrhea (3.8%) were 
reported, they were uncommon. Moreover, Chan JWF, et al. (2020) [21] 
and Wang D, et al. (2020) [14], agreed with our results. Furthermore, 
our data showed that dyspnea and headache were significantly 
increased in deceased COVID-19 patients. Uygun Ö, et al. (2020) [22], 
reported that headache is a diagnostic feature of COVID-19. Our data 
agreed with Zheng Z, et al. (2020) [23], who reported a significant 
positive association of shortness of breath/dyspnea with COVID-19 
progression to severe illness and death. In addition, a meta-analysis 
study reported similar results and suggested dyspnea instead of fever 
as an indicator of poor outcome in COVID-19 patients [24]. Fever is a 
clinical feature of patients with COVID-19 on admission; in our study, 
there is a significant increase in the deceased group’s temperature than 
that of the survivors’ group. Some reports found that low temperature 
at the initial presentation is a marker of poor prognosis, and high 
temperature during COVID-19 infection was a significant indication 
of poor outcomes [25]. 

Our study reported a significant reduction in SBP in deceased 
patients than in survivors. In agreement with previous studies [19,26], 
it has been found that COVID-19 patients will have complications 
such as shock and acute myocardial injury, and the complications are 
higher in the deceased than in the survived group. The current study 
demonstrated significant increases in the deceased patients’ heart 
rate compared with the survived group. Acute myocardial injury 
(MI) is one of the complications of the COVID-19 infection, which 
is associated with increased death risk. Tachycardia indicates the 
damage of myocardial energy supply. In addition to ARDS, systemic 
inflammation with cardiac dysfunction is the main cause of death from 
severe COVID-19 [27]. New or deteriorating heart failure or MI was 
less frequent in three patients (10.7%) of deceased patients. On the 
other hand, it has been found that Cardiac complications are common, 
and cardiac arrest occurs in about 3% of hospitalized patients with 
pneumonia [28]. 

The current study found that the RR of the deceased patients 
was significantly higher than that of the survival group, and oxygen 
saturation was significantly lower than that of the survival group that 
indicates lung damage. Earlier studies had found that the COVID-19 
cell entry receptor is located mainly in the lungs, over half of the 
patients might develop dyspnea, and >10% might require ventilatory 
support. Tachypnea and hypoxia indicated lung injury, worsening of 
the disease, and death [29]. 

Our finding showed bilateral lung infiltrations in CXR in all 
deceased patients compared to 51.55% of the survivors. In survivors, 
CXR was normal in 13.6%of cases and unilateral lung infiltration in 
35% of cases. Similar conclusions were reported in previous studies 
concomitant with CT chest reports analysis [27,30]. We noted that 
patients in the deceased group were vulnerable to multiple organ 
failure, especially respiratory failure, heart failure, acute kidney, and 
liver injury. No confirmed evidence of the COVID-19 infection on 
solid organs except lungs was detected in pathological analysis and 
autopsy [31]. 

In our study, we noticed that 29 patients (22.1) had respiratory 
failure and all patients in the deceased group had ARDS (100%) vs. 
one patient in the survived group who need invasive ventilator support, 
indicating a very low survival rate in ICU patients. Also, some previous 
studies showed similar results; careful consideration should be given 
to early diagnosis and treatment to prevent aggravation of critically 
ill patients [9,19, and 27]. We noticed that sepsis occurred in 26% 
of COVID-19 patients and 67.9% of deceased patients. Sepsis was a 
frequent complication due to COVID-19 infection, but further studies 
are needed to understand the pathogenesis of sepsis in COVID-19 
infection as a viral infection can cause sepsis syndrome [19]. 

Our findings demonstrated that during hospital admission, 
24 patients (18.3%) with COVID-19 patients developed AKI and 
11 patients (39.3%) were in deceased patients. In contrast, AKI in 
hospitalized COVID-19 patients was common and is associated 
with high morbidity and mortality rate [32]. We documented ALI 
in 7 (5.3%) cases; six of them were in the deceased group. However, 
some studies reported that more than one-third of patients admitted 
COVID-19 infection had ALI but is most frequently mild. A severe 
course would be predicted among the 6.4% of patients with severe liver 
injury [33,34]. The clinical features of COVID-19 and previous beta-
coronavirus (SARS-CoV and MERS-CoV) infections are similar [6]. 

Arabi YM, et al. (2018) [35], initiated a placebo-controlled trial 
of interferon beta-1b and Kaletra (lopinavir and ritonavir) among 
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patients with MERS infection with considerable clinical benefit in Saudi 
Arabia. During the time of our study, there is no established antiviral 
treatment for COVID-19. The combination of hydroxychloroquine 
(HCQ), Kaletra, ribavirin, and interferon beta-1b, and started in KK-
HH to evaluate its efficiency and safety in hospitalized patients with 
COVID-19 infection. In our study, 61% of patients were given HCQ, 
42% of patients used kaletra and ribavirin, and interferon beta-1b was 
used in 11.5% of patients. Systemic corticosteroids were given to 76 
patients (58%). Of these 76 patients, 28 patients were in the deceased 
group. Systemic corticosteroids were commonly used to manage 
patients with severe illness by reducing inflammatory-induced lung 
injury but suppressing immune responses and pathogen clearance 
simultaneously [36]. Thus, corticosteroids should not be routinely used 
systemically, and further clinical trials to confirm its benefits according 
to WHO provisional guidance [37]. All patients received antibiotic 
treatment, including cephalosporins and quinolones. 

Mechanical ventilation was the main supportive treatment for ICU 
patients, but the benefit was low because most patients had suffered 
multiple organs failure due to severe hypoxia before mechanical 
ventilation. So, for critical patients, early invasive mechanical 
ventilation treatment should be considered. The principal approach 
in the management of COVID-19 is to offer supportive treatment and 
symptomatic treatment and mechanical ventilation and vasopressors 
for critical patients [38]. 

Our laboratory data revealed an increase in WBC count and 
decreasing lymphocytes in the deceased group. Similarly, previous 
studies reported lymphocytopenia among most COVID-19 patients 
on admission [39,40]. Lymphopenia was a well-defined feature in a 
retrospective analysis of SARS-CoV in 2 patients in Hong Kong and 
Singapore and was associated with poor outcomes in ICU [41]. The 
high leukocyte count is frequent in critically ill patients as damaged 
cells induce innate inflammation in the lungs [42]. COVID-19 
might mainly act on lymphocytes, especially T lymphocytes [43]. 
Additionally, lymphopenia and neutrophilia on admission are related 
to poor outcomes in patients with COVID-19. Thus, lymphocyte count 
may help as a clinical predictor of severity and prognosis [44,45]. We 
noted a significant decrease in hemoglobin level among the deceased 
patient more than the survived group. In agreement with our finding, 
the previous studies showed a significant decline in hemoglobin among 
severe COVID-19 cases, and anemia was an independent risk factor 
for COID-19 patients associated with severe illness [46]. Moreover, the 
platelet count was significantly reduced in deceased patients. This is in 
concordance with earlier studies [8,11]. Our research found that the 
deceased group had significant hyperglycemia than the patients in the 
survived group. In agreement with our findings, Chen J, et al. (2020) 
[47], reported that severe COVID-19 is associated with increased 
blood glucose and focuses on efficiently monitoring blood glucose 
to improve prognosis in COVID-19 infection. There were significant 
increases in AST, ALT, BUN, serum creatinine, and cardiac troponin 
I in dead COVID-19 patients than the survivors in the present study. 
These elevations may indicate viral myocarditis and cardiac injury 
from multiple organ failure due to sepsis and hypoxia. Similar results 
were described by other studies [48,49]. In the present study, the dead 
COVID-19 had significantly higher D-dimer and prolonged PTT than 
survivors. Similar findings were seen in other studies [5,10,37, and 
47]. Regarding inflammatory markers, our data revealed significant 
elevation of ESR, CRP, ferritin, LDH, and CK among the deceased 
group compared with the survivors. Our findings were in agreement 
with several reports [14,15, and 19]. The elevation of inflammatory 
biomarkers in COVID-19 patients may indicate serious lung injury. 

Viral infection induces acute phase reactant production and provokes 
a severe immunological reaction in the host, identified as a cytokine 
storm, which is an acute systemic inflammatory syndrome characterized 
by fever and multiple organ dysfunction [41]. Inflammatory markers 
are used in establishing the diagnosis of infections and predict the 
disease prognosis. From the start of the COVID-19 pandemic, the 
inflammatory markers were widely researched and found to help 
anticipate the probability of disease aggravation of COVID-19 patients. 
CRP was found to be a relatively beneficial prognostic indicator for 
COVID-19 infection [19]. Henry BM, et al. (2020) [48], reported poor 
clinical outcomes for patients with COVID-19 infections with elevated 
LDH and considered LDH an important mortality marker. 

In terms of the predictors of mortality in deceased patients 
with COVID-19, we found many symptoms, signs, and laboratory 
parameters to be independent predictors of death in these patients. 
However, after adjusting to the covariates, many predictors were 
insignificant (e.g., Old Age, DM, CKD, and anemia). Expectedly, 
patients with a high respiratory rate (>42 cycles/min) and low oxygen 
saturation (<89%) had extremely high odds for mortality. COPD also 
showed moderate odds for mortality in contradiction to other studies. 
In the Cleveland Clinic COVID-19 registry, the investigators found 
after adjustment for covariates, that the rates of hospitalization, ICU 
admissions, and invasive mechanical ventilation (AOR=1.36, 95% CI: 
1.15, 1.60; AOR= 1.20, 95% CI: 1.02, 1.40; and AOR= 1.49, 95% CI: 
1.28, 1.73) were higher in COPD patients, respectively. However, the 
risk of in-hospital mortality was not significantly different from the 
non-COPD population (AOR= 1.08, 95% CI: 0.81, 1.42) [50]. This is 
contradictory to our results and to results from another study by Guan 
WJ, et al. (2020) [51], who showed that COPD patients were 2.6 times 
more likely to die from COVID-19. In our study, the highest odds for 
mortality were associated with ALI with high AST and INR, showing 
moderate odds. Moreover, laboratory markers for inflammation 
(WBCs, ESR, CRP, D-DIMER) and shock (lactate, BUN, CK) were 
a significant predictor of mortality. This is in line with other studies 
reporting a “cytokine storm” and “multiorgan failure” as major causes 
of death in COVID19 patients [52-54]. 

This study has some limitations, including:

•	 Data of the present study were collected retrospectively with 
many potential biases, such as case ascertainment bias; 

•	 We might have overestimated the importance of chronic 
disease at risk of hospital admission due to the substantial heterogeneity 
among the included patients;

•	 Our patients were from a single geographical area, treated 
within a single health system; factors correlated with poor outcomes 
might differ elsewhere. 

In conclusion, among the included patients, the in-hospital 
mortality rate was 21.4%. Old age and male gender were associated 
with significant mortality. The independent predictors of COVID-19 
mortality were COPD, SPO2<89, acute Liver Injury, leukocytosis, 
lymphopenia, and markers of inflammation (ESR, CRP, D- Dimer) 
and shock (lactate, and Creatine Kinase). Further studies are needed to 
assess definite mortality predictors in hospitalized COVID-19 patients 
to identify and guide the management of patients at risk. 
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