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ABSTRACT

Introduction: COVID-19's emergence caused devastating consequences worldwide, with high
morbidity and mortality rates. Critically ill patients face challenges like acute respiratory failure
requiring intensive measures, including mechanical ventilation. Mortality rates in ARDS are
influenced by various factors. This paper focuses on describing characteristics, management, and
survival factors of mechanically ventilated ICU patients in Saudi Arabia.

Methods: A retrospective, noninterventional approach, we reviewed charts and data of all COVID-
19-infected patients who were admitted to the ICU, particularly those requiring ventilation support at
Aseer Central Hospital (ACH) in the southern region of Saudi Arabia.

Results: The study enrolled 594 COVID patients, mean age 60.5 £ 17.3 years, with 67% males.
Approximately half had O negative blood group. Common chronic health issues: diabetes mellitus
(35.5%). Positive culture findings in almost 340 (57.2%), with Klebsiella pneumoniae being the most
isolated microorganism (45.5%). Significant correlations found with mortality: age, blood culture, Rh
positive group (P<0.05).

Conclusion: This study provides critical insights into the clinical and epidemiological aspects of
COVID-19 patients admitted to the ICU in a Saudi Arabian hospital. The research underscores the
impact of age, comorbidities, laboratory markers, and treatment interventions on patient outcomes,

emphasizing the significance of tailored management strategies in this context.
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1. INTRODUCTION

The emergence of coronavirus disease 2019
(COVID-19) in late 2019 resulted in devastating
consequences, causing a surge in morbidity and
mortality rates. This highly infectious and
contagious virus, belonging to the Coronaviridae
family, has rapidly spread to every corner of the
world, posing significant challenges to
economies and healthcare systems worldwide
[1,2]. In March 2020, Saudi Arabia confirmed its
first COVID-19 case in an adult Saudi national
[3]. In response, the Saudi Ministry of Health
ramped up preparations and precautions to
control the outbreak and meet the medical needs
of affected individuals. Over 25 hospitals with a
total of 8,800 beds, including 8,000 ICU beds,
and 2,200 isolation beds for suspected and
qguarantined cases were dedicated to providing
care and the guidelines for the treatment during
the pandemic [4,5]. This substantial effort was
crucial in managing the anticipated influx of
infected patients.

The disease exhibits flu-like symptoms such as
fever, cough, myalgia, and gastrointestinal
problems [6]. While the majority of cases are
mild, around one-quarter of individuals
experience a more severe presentation may
progress to acute respiratory distress syndrome

(ARDS), and about 5% reach a critical condition
[7]. Critically il COVID-19 patients encounter
distinctive challenges, including acute respiratory
failure with resistance hypoxemia, coagulopathy,
multi system failure, and changes in immunity
and inflammatory responses. Due to these
complex and multifaceted complications,
managing these patients demands careful and
attentive care [8].

The critical care management of these patients in
the ICU involves the implementation of generic
measures and  evidence-based medicine
guidelines, including invasive mechanical
ventilation (MV) [9]. The mortality rates in ARDS,
which arise from mixed etiologies, are influenced
by several factors, such as patients' co-
morbidities, age, severity of hypoxemia, and the
presence of co-existing organ failures [10].

While various studies have explored the clinical
characteristics of ICU patients in Saudi Arabia,
there remains a limited amount of research
specifically centered on those who needed
mechanical ventilation. This paper aims to fill this
gap by providing insights into the characteristics
and management of critically il COVID-19
patients admitted to ICUs, focusing on those
requiring mechanical ventilation. Additionally, we
investigate factors associated with patient
survival in this subgroup.
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2. METHODS

Our study delved into COVID-19 ICU admissions
at Aseer Central Hospital (ACH) in the southern
region of Saudi Arabia. Using a retrospective,
noninterventional approach, we reviewed charts
and data of all COVID-19-infected patients who
were admitted to the ICU, particularly those
requiring ventilation support. our study comprised
a sample size of 594 patients meeting the
inclusion criteria of hospitalized patients aged 18
years and above, diagnosed by positive real-time
polymerase chain reaction tests for SARS-CoV-
2. The data analysis spanned from August 2020
to April 2021.

The study encompassed various variables, and
we meticulously collected and organized data
pertaining to the patients’ demographics. This
included information on age, gender, nationality,
and the presence of comorbidities.
Additionally, we focused on the ICU profile,
which encompassed ICU-based interventions.
Our primary outcome of interest was the study of
patient mortality and blood group type
association. This study obtained approval from
the Institutional Review Board in Aseer Central
Hospital and research committee.

2.1 Data Analysis

After extracting the data, it underwent revision,
coding, and was then entered into the statistical
software IBM SPSS version 26 (SPSS, Inc.
Chicago, IL). Two-tailed tests were used for all
statistical analyses, considering a p-value less
than 0.05 as statistically significant. Descriptive
statistics, including mean with standard
deviation, were utilized for scale and continuous
variables such as laboratory findings, while
frequency and percentages were used for
categorical variables like personal data and
blood group. To assess factors associated with
mortality among COVID-19 patients, cross-
tabulation was employed. Additionally, the
relationship with mortality was analyzed using
Chi-square and exact tests, the latter being
suitable for small sample sizes. Logistic
regression analysis was applied to
determine the magnitude of the relationship
between blood group, Rh factor, and patients'
mortality rate. Mortality rates, co-morbidities,
medication usage, culture findings,
and other relevant variables were presented
graphically for a comprehensive
understanding.

3. RESULTS

This study included 594 COVID patients admitted
to Aseer Central Hospital (ACH) ICU. The
patients' ages ranged from 18 to 103 years, with
a mean age of 60.5 = 17.3 years. Among them,
398 (67%) were males, and only 5 (0.8%) were
smokers (Table 1).

Fig. 1 displays the prevalence of chronic
diseases among COVID patients admitted to the
ICU at Aseer Central Hospital (ACH), Saudi
Arabia. The most commonly reported chronic
health issues in this study included diabetes
mellitus (35.5%), dyslipidemia (13%),
gastrointestinal diseases (5.1%), chronic kidney
disease (5.1%), bronchial asthma (3.9%), and
hypothyroidism (3.5%).

Fig. 2 illustrates the medications administered to
COVID patients admitted to the ICU. Upon
admission, 95.3% received antibiotics, 87.4%
were prescribed anticoagulants, 78.3% received
steroids, 75.3% were given antiviral drugs, and
55.4% received analgesics.  Monoclonal
antibodies (MABS) were administered to 20.4%
of patients, and 14.5% received antiplatelet
medication. The average laboratory findings of
COVID patients admitted to Aseer Central
Hospital (ACH) ICU are displayed. The blood
glucose level (BGL) was recorded as 276.7 *
12.1 mg/dl, creatinine as 2.6 +* 1.9 g/l
erythrocyte sedimentation rate (ESR) as 62.8 +
35.6, and C-reactive protein (CRP) as 60.4 *
62.9 (Table 2). Regarding chest X-ray findings,
tracheostomy tubes were observed in 235
(98.7%) patients, while only 6 (2.5%) displayed
signs of consolidation.

Almost 340 (57.2%) had positive culture findings.
The most commonly isolated microorganisms
included Klebsiella pneumoniae  (45.5%),
Acinetobacter (20.2%), Staphylococcus
epidermidis (13.8%), Pseudomonas aeruginosa
(6.2%), MSSA (5.6%), Staphylococcus
haemolyticus (4.7%), and Enterococcus faecium
(4.7%) (Fig. 3). Among the patients, 320 (54.6%)
died, while 266 (45.4%) survived (Fig. 4),

In this study, a significant correlation was found
between age and mortality, with 75% of patients
aged 70 years or more succumbing to the
disease compared to 22.5% of those under 40
years (P=.001). Patients with positive culture
results also had a higher mortality rate of 67.4%
compared to 37.7% for those with negative
culture findings (P=.001), Other factors examined
did not show significant relations with COVID
patients' mortality (Table 3).
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Table 1. Personal characteristics of covid patients admitted to ICU, ACH, Saudi Arabia

Personal data No %
Age in years

<40 72 12.1%
40-59 193 32.5%
60-69 127 21.4%
70+ 202 34.0%
Mean + SD 60.5+17.3

Gender

Male 398 67.0%
Female 196 33.0%
Smoking

No 589 99.2%
Yes 5 .8%

Table 2. Laboratory findings among covid patients admitted to ICU, ACH, Saudi Arabia

Laboratory findings Mean SD
Creatinine 2.6 1.9
Hb 13.3 2.9
WBCs 19.9 12.0
Platelets 131.8 132.1
LDL 78.3 59.4
HDL 35.1 17.4
ESR 62.8 35.6
CRP 60.4 62.9
BGL 276.7 129.1
Total bilirubin 1.8 2.1
Table 3. Factors associated with mortality among covid patients admitted to ICU, ACH, Saudi
Arabia
Factors Death p-value
No Yes
No % No %
Age in years .001*
<40 55 77.5% 16 22.5%
40-59 110 58.2% 79 41.8%
60-69 51 40.5% 75 59.5%
70+ 50 25.0% 150 75.0%
Gender 221
Male 171 43.6% 221 56.4%
Female 95 49.0% 99 51.0%
Smoking 5103
No 263 45.3% 318 54.7%
Yes 3 60.0% 2 40.0%
DM 578
No 167 44.5% 208 55.5%
Yes 99 46.9% 112 53.1%
Culture .001*
No 157 62.3% 95 37.7%
Yes 109 32.6% 225 67.4%

P: Pearson X2 test
$: Exact probability test
* P < 0.05 (significant)
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Fig. 1. Chronic diseases among covid patients admitted to ICU, ACH, Saudi Arabia
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Fig. 2. Medications taken by covid patients admitted to ICU, ACH, Saudi Arabia
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Fig. 3. Culture findings among covid patients admitted to ICU, ACH, Saudi Arabia
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Died; 320 (54.6%)

Survived; 266
(45.4%)

Fig. 4. Death rate among covid patients admitted to ICU, ACH, Saudi Arabia

4. DISCUSSION

ICU admission is necessary for up to 25% of
hospitalized COVID-19 patients. Identifying high-
risk individuals is crucial to reduce mortality and
enhance clinical outcomes in severe cases
[11,12,13]. This paper aim to provide insights into
the characteristics and management of critically
il COVID-19 patients admitted to ICU,
particularly those needing mechanical ventilation.
Additionally, the study investigates factors
associated with patient survival within this
specific subgroup.

In line with other published studies, two third of
our study papulation were male, as observed in
other national and international reports
[14,15,16]. Over 50% of our ICU-admitted
COVID-19 patients are aged 60 years or older,
consistent with findings from both local and
international studies. Older patients tend to
experience  more severe disease and
complications, which can be attributed to factors
such as the presence of multiple comorbidities,
lower immunity, and an increased risk for
complications. Understanding these risks is
essential for providing targeted care and
improving outcomes for this vulnerable
population [14,17,18,19].

Undoubtedly, the presence of comorbidities is
recognized to complicate the severity and
mortality of COVID infections [11,20]. The
escalating prevalence of diabetes mellitus (DM)
presents a major public health challenge, leading
to considerable long-term morbidity and

mortality. A Gulf region study underscored Saudi
Arabia's record for the highest diabetes-related
deaths in general [21]. This study revealed that
more than one-third of patients had a diagnosis
of DM, aligning with evidence indicating that
nearly half of Saudi individuals aged over 55
have DM2. This pattern is consistent with our
patient age group [22]. Notably, our DM
prevalence was higher than a study in Alahsa
[14], which found around 20% DM prevalence in
COVID patients, although some were not in the
ICU. Additionally, another cohort study on
COVID patients indicated that almost half had
DM [17].

Certain studies have investigated the correlation
between laboratory parameters and COVID-19.
These parameters encompass procalcitonin
(PCT), lactic acid, percentage of lymphocytes, D-
dimer levels, C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR) and serum
lactate dehydrogenase (LDH) [23,24]. Laboratory
assessments of our patients revealed elevated
renal profile, hepatic enzymes, and inflammatory
markers, particularly ESR and CRP. Such
markers have demonstrated a strong association
with COVID-19 mortality in previous studies.
These results underscore the substantial role of
inflammation in the pathophysiology of COVID-
19 in critically ill patients. Additionally, our
findings propose that CRP might play an
independent role in ICU admission [25,26,19,14].
Administering dexamethasone to moderate to
severely hypoxic COVID-19 patients has become
standard practice due to improved outcomes.
Furthermore, a multicenter study highlighted
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reduced mortality by combining antibiotics
with hydroxychloroquine in COVID-19 cases
[27,28,29]. Remarkably, over two-thirds of our
studied patients received antibiotics and steroids,
adhering to health protocols and local guidelines

[5].

This study revealed a high rate of mortality in
severely COVID patients who admitted to ICU
and on mechanical ventilation with a noteworthy
connection between age and mortality.
Additionally, patients with positive culture
outcomes experienced an elevated mortality rate.
This finding aligns with several local studies in
Saudi Arabia and a comprehensive analysis
involving 178,568 COVID-19 deaths across 16
countries. This broader study indicated an
approximately 8-fold higher mortality rate among
those aged 55 to 64, and an astonishing more
than 62-fold higher incidence rate among those
aged 65 or older, in comparison to individuals
aged 54 or younger [16,18,19,24,25,30]. This
can be ascribed to immunosenescence, a
phenomenon where the performance
of innate immune cells in older individuals
becomes compromised. This leads to
diminished viral clearance efficacy and the
commencement of an imbalanced immune
response [31].

5. CONCLUSION

This study provides critical insights into the
clinical and epidemiological aspects of COVID-19
patients admitted to the ICU in a Saudi Arabian
hospital. The research underscores the impact of
age, comorbidities, laboratory markers, and
treatment interventions on patient outcomes,
emphasizing the significance of tailored
management strategies in this context.
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