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Risk factors predicting disease severity 
and mortality in coronavirus disease 
2019 Saudi Arabian patients
Wala M. Al Balwi1, Nouf AlGhamdi1, Reem Alshahrani1, Ihssan H. Abdelrahman1,2, 
Sami Mahmoud3, Ali Al-Hamad3, Salma Al Hamzah3, Fahad Al Jraid3  
Maha Al Turki1,2, Mohammed A. Al Balwi2,3,4

Abstract:
CONTEXT: Coronavirus disease 2019 (COVID‑19) became a global pandemic that may be associated 
with significant associated risk factors.
AIMS: The aim of this study was to evaluate the factors predisposing risk to death in COVID‑19 patients.
SETTINGS AND DESIGN: This is a retrospective study that presents the demographic, clinical 
presentation, and laboratory findings on our patients to determine risk factors contributing to their 
COVID‑19 outcome.
METHODS: We used logistic regression  (odds ratios) to examine associations between clinical 
findings and risk of death in COVID‑19 patients. All analyses were done using STATA 15.
RESULTS: A  total of 206 COVID‑19  patients were investigated, 28 of them died, and 178 
survived. Expired patients were older (74.04 ± 14.45 vs. 55.56 ± 18.41 in those who survived) and 
mainly of male gender  (75% vs. 42% in those who survived). The following factors were strong 
predictors of death: hypertension (OR: 5.48, 95% CI: 2.10–13.59, P  <  0.001), cardiac disease 
(OR: 5.08, 95% CI: 1.88–13.74, P = 0.001), and hospital admission (OR: 39.75, 95% CI: 5.28–299.12, 
P  <  0.001). In addition, blood group  B was more frequent in expired patients  (OR: 2.27, 95% 
CI: 0.78–5.95, P = 0.065).
CONCLUSIONS: Our work adds to the current knowledge about the factors predisposing to death 
in COVID‑19 patient. In our cohort, expired patients were of older age and male gender plus they 
were more likely to have hypertension, cardiac disease, and hospital severe disease. These factors 
might be used to evaluate risk of death in patients recently diagnosed of COVID‑19.
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COVID‑19 is caused by a novel coronavirus 
known as severe acute respiratory 

syndrome‑coronavirus  (SARA‑CoV‑2). 
COVID‑19 was first identified in Wuhan 
City, China, at the end of 2019 and the 
disease spread first to neighboring Asian 
countries and then worldwide.[1] The World 
Health Organization  (WHO) has labeled 
coronavirus disease 2019 (COVID‑19) as a 
global pandemic accounting for thousands 
of deaths worldwide.

In March 11, 2020, the WHO declared 
COVID‑19 as a global pandemic with 
reported cases of 269,112,118 worldwide 
and a total of 5,307,847 deaths globally.[2] 
COVID‑19 was confirmed in Saudi Arabia 
in March 2020 and then it has caused 
thousands of deaths due to drastic morbidity 
and mortality. Clinically, COVID‑19 
symptoms may vary from asymptomatic 
to symptomatic characterized by fever, 
dry throat, and tiredness and less common 
symptoms of diarrhea, sore throat, and 
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headache, rash of skin, and loss of taste or smell.[3] Severe 
cases of COVID‑19 illness may require intensive care 
unit hospitalization and oxygen treatment. It has been 
reported that severe COVID‑19  cases may associated 
with acute respiratory distress syndrome, septic shock, 
acute renal failure, and chronic heart failure.[4]

Although most of the COVID‑19  patients especially 
the elderly may have secondary respiratory infection 
leading to develop coagulation abnormalities such as 
thrombocytopenia, hypercoagulation, disseminated 
intravascular coagulation, and venous thrombosis that 
increase inflammations, vascular hyperpermeability, 
multiorgan failure, and eventually death overtime.[5] 
Worldwide, thousands of studies were conducted to 
predict the influence factors that may contribute to 
increase individual susceptibility or not to the severity 
of COVID‑19 disease. Several factors were intensively 
included in these studies such as factors of age, gender, 
comorbidities and mortalities, viruses and bacterial 
infections, various laboratory investigations, and host 
genetic makeup.[6‑8] Recently, correlation reports linked 
COVID‑19 risk and severity to the ABO blood group.[9‑11] 
In this study, we aimed to investigate the risk factors 
associated with severe mortality among COVID‑19 
cohort confirmed cases.

Methods

Data collection and patient phenotype
This is a record‑based cross‑sectional study that included 
patients from King Abdulaziz Medical Center, Ministry 
of National Guard Health Affair, Riyadh, Saudi Arabia. 
All patients with vary asymptomatic, mild or severe 
presentation which required hospital admission 
and had reverse transcriptase–polymerase chain 
reaction  (RT‑PCR) confirmed COVID‑19 according to 
WHO interim guidance between April 2020 and August 
2021. This study was approved by the Institutional 
Review Board at King Abdullah International Medical 
Research Center (SP21R/266/05). All patients’ data were 
collected from the patients’ electronic files (BestCare 
system) including detailed demographic information, 
clinical data, and laboratory investigation findings. 
Only patients with age more than 16  years old; both 
gender; confirmed positive RT‑PCR COVID‑19; and 
having vitamin D and ferritin laboratory investigations 
including ABO blood antigen group were recruited. Our 
patients’ blood group was compared to control data from 
published ABO and Rh blood Saudi Arabian data.[12]

Statistical analysis
Patients’ basic descriptive data and clinical presentation, 
complications, and admission were summarized as 
frequencies and percentages. Continuous data of the 
descriptive statistics were presented as mean and 

standard deviation. Pearson’s Chi‑square test was used 
to analyze categorical variables and Student’s t‑test for 
continuous variables. Univariate analysis was performed 
against our primary outcome (expiration), and variables 
significant at P < 0.05 were selected for inclusion in our 
multivariate model. Statistical analysis was performed 
with STATA version 15.0 software (StataCorp, College 
Station, TX, USA) with statistical significance defined at 
values of P < 0.05.

Results

Of 8000 patients whose RT‑PCR tests were confirmed 
positive for COVID‑19, about 206 (2.6%) patients were 
selected randomly and enrolled in the final analysis 
due to the availability of their vitamin D, ferritin, 
and ABO group laboratory tests. The ages of patients 
ranged from 16 to 99  years. The mean  (±SD) age 
was 55.5  ±  18.4  years, 110  (53.6%) were female, and 
96  (46.4%) were male  [Table  1]. The male‑to‑female 
ratio was approximately 1:1.2. About 99 (48.1%) patients 
were hospitalized, in which only 27  (13.1%) patients 
were expired. Our patients had several comorbidities 
disorders, including diabetes mellitus, hypertension, 
dyslipidemia, pulmonary and autoimmune disease, 
obesity, neurological disease, chronic heart disease, 
chronic kidney disease, endocrine disease, and other 
[Table 1].

Table 1 shows the demographics of the total COVID group 
plus the expired and alive groups. The expired group 
were older, male gender (75%), hypertensive, suffered 
more neurological diseases, cardiac and stroke and were 
admitted to the hospital. Diabetes mellitus  (48.5%), 
hypertension (40.8%), dyslipidemia (35.9%), pulmonary 
and autoimmune diseases  (19.4%), and obesity  (9.2%) 
were the prevalent common comorbidity. All severe 
comorbidity admitted cases may require oxygen 
saturation or mechanical ventilation due to respiratory 
distress complicated with pneumonia and other 
presentation. The inflammatory marker mean  (± SD) 
levels among patients for ferritin  (µg/L) and Vitamin 
D (nmol/L) were 798.2  ±  1239.3 and 54.4  ±  35.2, 
respectively.

Table  2 shows univariate and multivariate analysis 
for factors that predicted expiration due to COVID. 
Hypertension, cardiac disease, and hospitalization 
were the three main factors predicted expiration of our 
COVID patients. The logistic regression analysis with 
single variate factors showed significant predicting 
death once comparing lived and died patients with 
male mean aged  (SD)  (74.0  ±  14.5  years, P  <  0.0001) 
and female aged  (52.7  ±  17.1  years, P  <  0.001), 
respectively. Furthermore, hypertension  (OR  =  5.48, 
95% CI  =  2.10–13.59; P  <  0.001), chronic heart 
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disease (OR = 5.08, 95% CI = 1.88–13.82; P = 0.001), and 
hospital admission (OR = 39.75, 95% CI = 5.28–299.12, 
P  <  0.001) were significant between live and expired 
patients. All three factors were significant in multivariate 
analysis  [Table  2]. There was no significant evidence 
that patients with others factors including ferritin and 
Vitamin D levels; however, ferritin levels were higher in 
expired patients (P = 0.02).

No significant association was found between the 
distribution of blood groups in total COVID compared 
to controls, except for blood group  AB+, which 
was increased in the COVID group compared to 
controls (P = 0.023). The expired group showed increased 
blood group  B  +  representation 31.82% vs. 17% in 
control (P = 0.065) [Table 3].

Discussion

Our study findings revealed that in our cohort of 
COVID‑19  patients, there was an excess of females; 
however, in the expired group, three quarter of them 
were male. The mean age of the total group was in the 
fifth decade, but the expired group were older (in the 
seventh decade of age). The majority of expired patients 
were hospitalized compared to <50% of the nonexpired 
patients; this was in alliance with the international 
reporting.[13] We showed that expired patients had higher 
levels of ferritin; ferritin was reported as a promising 
predictor of mortality in COVID‑19  cases.[14] Cytokine 
storm is a systemic inflammatory response to infections 
and drugs leading to excessive activation of immune 
cells, hyperferritinemia, and pro‑inflammatory cytokines 
production.[15] Therefore, ferritin may not only be a marker 
of inflammation but may play a role in cytokine storm.

Low vitamin D status was reported to be associated 
with pneumonia and upper respiratory tract infections, 
secondary to the weakness of immune system, and 
elevated inflammatory cytokines in COVID‑19 patients.[16] 
In this study, Vitamin D deficiency showed no association 
with disease susceptibility or severity, despite, that 
Vitamin D deficiency was a common health observation 
among Saudi Arabian adult population with varies 
reported prevalence estimated between 28% and 
75%.[17] Data are not available on whether the patients 
in this study were on vitamin D supplement.

Table 2: Univariate and multivariate analyses for 
risk factors predicting death of coronavirus disease 
2019 patients

Variables Univariate Multivariate
OR P 95% CI OR P 95% CI

Hypertension 5.48 <0.001 2.10-13.59 12.4 0.005 2.16-71.04
Cardiac 
disease

5.08 0.001 1.88-13.74 13.46 0.003 2.47-73.28

Hospital 
admission

39.75 <0.001 5.28-299.12 51.37 0.004 3.64-723.23

OR=Odds ratio, CI=Confidence interval

Table 1: Patient’s descriptive demographics data
Data Alive, n (%) Expired, n (%) Total, n (%) P
Age (year), mean±SD 52.65±17.14 74.04±14.45 55.56±18.41 <0.001
BMI (kg/m2), mean±SD 30.99±10.43 28.53±8.46 30.65±10.20 NS
Vitamin D (nmol/L), mean±SD 54.62±34.00 52.73±42.65 54.37±35.15 NS
Ferritin (µg/L), mean±SD 709.27±1132.68 1322.6±1672.67 798.22±1239.26 0.02
Male gender 75 (42.10) 21 (75.00) 96 (46.60) 0.001
Diabetes 84 (47.19) 16 (57.14) 100 (48.54) NS
Hypertension 63 (35.40) 21 (75.00) 84 (40.80) <0.001
Dyslipidemia 64 (36.00) 10 (35.70) 74 (35.90) NS
Obesity 17 (9.55) 2 (7.14) 19 (9.22) NS
CKD 10 (5.62) 4 (14.30) 14 (6.80) NS
Liver disease 5 (2.81) 1 (3.57) 6 (2.91) NS
Neurological disease 18 (10.10) 7 (25.00) 25 (12.10) 0.025
Stroke 3 (1.69) 3 (10.7) 6 (2.91) 0.008
Cardiac disease 13 (7.30) 8 (28.6) 21 (10.20) 0.008
Cancer/leukemia 5 (2.81) 3 (10.70) 8 (3.88) 0.044
Pulmonary/AI 35 (17.70) 5 (17.90) 40 (19.40) NS
Thyroid disease 12 (6.74) 1 (3.57) 13 (6.31) NS
Hospital admission 72 (40.50) 27 (96.40) 99 (48.10) <0.001
BMI=Body mass index, CKD=Chronic kidney disease, AI=Autoimmune disease, SD: Standard deviation, NS=Nonsignificant

Table 3: Blood group distribution between 
coronavirus disease 2019 total, expired and 
controls[12]

Blood 
group

Controls, 
n (%)

COVID total, 
n (%)

Not expired, 
n (%)

Expired, 
n (%)

A 2840 (28.57) 22 (23.08) 16 (23.19) 6 (27.27)
B 1690 (17.00) 14 (14.29) 7 (10.14) 7 (31.82)**
AB 402 (4.04) 8 (8.79)* 8 (11.59) 0
O 5007 (50.38) 47 (49.45) 38 (55.07) 9 (40.91)
Total 9939 (100.00) 91 (100.00) 69 (100.00) 22 (100.00)
*2.29 (0.95-4.76), P=0.023, **2.27 (0.78-5.95), P=0.065. COVID: Coronavirus 
disease 2019
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This study identified hypertension, chronic heart disease, 
and diabetes mellitus as the most significant predictors of 
expiration among the different studied factors. Previous 
research on COVID‑19  patients showed increased 
mortality risk with the presence of hypertension, diabetes 
mellitus, and cardiovascular diseases.[13] A more recent 
single‑institute study from Saudi Arabia showed an 
association between diabetes mellitus and COVID‑19 
severity and outcomes.[18]

Gil‑Manso et  al.[9] showed that patients with blood 
group O showed a persistent specific immune response 
against SARS‑CoV‑2, while non‑O needed longer 
time to clear the virus; thus, blood group appears to 
be protective. Pereira et  al.[11] reviewed the published 
literature on the blood group associations with COVID‑19 
severity and found that overall, blood type A is the most 
associated with COVID‑19 severity and mortality, while 
blood group O was a protective factor for the disease 
progression. A study from our hospital recently showed 
that blood group B was associated with severity, while 
blood group O was protective;[19] our results here are in 
agreement with Jawdat et al.,[19] whether this association 
with blood group  B and disease severity is a specific 
finding to Saudis or it is the blood group O and protection 
from severe disease is the link needs to be studied further.

Recently, we used the same cohort to investigate risk 
of death in COVID‑19  patients. We identified age, 
age/body mass index, hypertension, cardiac disease, 
and hospital admission as risk factors for death in 
COVID‑19 patients.[20]

Our study revealed predictive factors for developing 
severe COVID‑19 that can be used by physicians to 
identify high‑risk COVID‑19  cases and determine 
appropriate measurement to achieve the best possible 
clinical outcomes. Our sample size is relatively small to 
make strong conclusion about predictors of mortality 
in COVID‑19  patients. However, our findings are in 
agreement with published data.

Data sharing
The data associated with this manuscript are available 
upon request.
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