BIOMEDICAL REPORTS 16: 34, 2022

Clinical characteristics and predictors of death
among hospitalized patients infected with SARS-CoV-2
in Sicily, Italy: A retrospective observational study

FEDERICA COSENTINO'!, VITTORIA MOSCATT!, ANDREA MARINO', ALESSIO PAMPALONI',
DANIELE SCUDERI!, MANUELA CECCARELLI', FRANCESCO BENANTI!, MARIA GUSSIO',

LICIA LAROCCA!, VINCENZO BOSCIA', GIOVANNI VINCI', ALDO ZAGAMI', ANNA ONORANTE',
GAETANO LUPO!, SALVATORE TORRISI', SILVANA GRASSO', ROBERTO BRUNO', CARMELO IACOBELLO?,
SALVATORE BONFANTE?, LUIGI GUARNERI*, ANTONIO CASCIO’, ANTONELLA FRANCO®,
ROSSELLA FONTANA DEL VECCHIO®, MARIA ANTONIETTA DI ROSOLINI’, ALFREDO PULVIRENTI,
DAMIANO LARNE’, GIUSEPPE NUNNARI?, BENEDETTO MAURIZIO CELESIA' and BRUNO CACOPARDO!

!"Unit of Infectious Diseases, Department of Clinical and Experimental Medicine, ARNAS Garibaldi Nesima Hospital,

University of Catania, [-95122 Catania; ’Infectious Disease Unit, Cannizzaro Hospital, I-95126 Catania;

3Infectious Diseases Unit, Gravina Hospital, [-95041 Caltagirone, Catania; Hnfectious Diseases Unit, Enna Hospital,

1-94100 Enna; SInfectious and Tropical Diseases Unit, Department of Health Promotion Sciences Maternal and
Infantile Care, Internal Medicine and Medical Specialties (PROMISE), University of Palermo, [-90127 Palermo;
6Infectious Diseases Unit, Siracusa Hospital, I-96100 Siracusa; Infectious and Tropical Diseases Unit,

Modica Hospital, I-97015 Ragusa; 8Bioinformatics Section, Department of Clinical and Experimental Medicine,

University of Catania, [-95125 Catania; Unit of Infectious Diseases, Department of Clinical and

Experimental Medicine, University of Messina, I-98124 Messina, Italy

Received December 3, 2021; Accepted February 2, 2022

DOI: 10.3892/br.2022.1517

Abstract. Since late December 2019, severe acute respiratory
syndrome coronavirus 2 has spread across the world, which
resulted in the World Health Organization declaring a global
pandemic. Coronavirus disease 2019 (COVID-19) presents a
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highly variable spectrum with regard to the severity of illness.
Most infected individuals exhibit a mild to moderate illness
(81%); however, 14% have a serious disease and 5% develop
severe acute respiratory distress syndrome (ARDS), requiring
intensive care support. The mortality rate of COVID-19
continues to rise across the world. Data regarding predictors
of mortality in patients with COVID 19 are still scarce but
are being actively investigated. The present multicenter retro-
spective observational study provides a complete description
of the demographic and clinical characteristics, comorbidities
and laboratory abnormalities in a population of 421 hospital-
ized patients recruited across eight infectious disease units
in Southern Italy (Sicily) with the aim of identifying the
baseline characteristics predisposing COVID-19 patients to
critical illness or death. In this study, older age, pre-existing
comorbidities and certain changes in laboratory markers (such
as neutrophilia, lymphocytopenia and increased C-reactive
protein levels) at the time of admission were associated with
a higher risk of mortality. Male sex, on the other hand, was
not significantly associated with increased risk of mortality.
Symptoms such as fatigue, older age, a number of co-pathol-
ogies and use of continuous positive airway pressure were
the most significant contributors in the estimation of clinical
prognosis. Further research is required to better characterize
the epidemiological features of COVID-19, to understand
the related predictors of death and to develop new effective
therapeutic strategies.
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Introduction

In late December 2019, a cluster of patients with pneumonia of
unknown origin that was epidemiologically linked to a seafood
and wet animal wholesale market in Wuhan, Hubei Province, was
reported in China (1). On January 7, 2020, the causative pathogen
was identified as a novel 3-coronavirus, subsequently named
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
In the following weeks the infection spread from a single city
in China to other Chinese cities and other countries around
the world. On March 11, 2020, the World Health Organization
declared SARS-CoV-2 outbreak a global pandemic (2).

Up until 28th of January, 2022, >370 million cases of
SARS-CoV-2 infections have been reported and almost
5.7 million individuals have died worldwide. So far, a total of
11,542,793 million cases have been reported in Italy, 148,542
of which have died (3).

COVID-19 presents a highly variable spectrum of severity
of illness, ranging from mild flu-like symptoms to a severe
hypoxic pneumonia, which may require mechanical ventila-
tion. Life-threatening complications may include acute
respiratory distress syndrome (ARDS), multisystem organ
failure, and ultimately, death (4). Most infected individuals
who develop a symptomatic disease following SARS-CoV-2
infection exhibit a mild to moderate illness (81%); however,
14% will be considered to have a serious infection and 5%
progress to severe ARDS, requiring intensive care support (5).

The most common clinical manifestations of COVID-19
include fever, dry cough, headache, fatigue, dyspnea and
diarrhea. Patients can also present non-typical clinical mani-
festations such as isolated gastrointestinal, olfactory and/or
gustatory dysfunctions (6). Most patients exhibit lymphopenia
on admission (7). Prothrombin time, D-dimer levels and
hypersensitive troponin I are also higher in intensive care unit
(ICU) patients (8). Multiple organ dysfunction may occur in
COVID-19; complications include impairment of the heart,
brain, lung, liver and kidney function and alteration of the
coagulation system (9). Venous and arterial thromboembolic
events are present in hospitalized patients with COVID-19
with a variable incidence of between 10-25% (10).

The mortality rate of COVID-19 continues to increase
across the world. Data regarding predictors of mortality in
patients with COVID-19 are still relatively scarce. Several
comorbidities have been shown to be associated with poor
outcomes in patients with COVID-19, such as hypertension,
coronary heart disease and diabetes. Some laboratory param-
eters were also examined as predictors of death; high levels of
cardiac troponin, IL-6, C-reactive protein (CRP) and D-dimer
seem to be correlated with increased mortality. Older age is
also associated with a higher risk of death (11).

Characterization of the epidemiological features of COVID-19
is crucial for the development and implementation of effective
therapeutic strategies. Here, the results of a retrospective descrip-
tive study of patients hospitalized in eight clinical centers in Sicily
(Italy), between 1st March and 18th May 2020 are presented.

Patients and methods

Study design and data sources. The present study was a multi-
center retrospective observational study. This multicenter study

was coordinated by the Infectious Diseases Unit of Presidio
Ospedaliero Garibaldi Nesima (Catania, Italy) and involved
the Infectious Disease Units of other seven Sicilian hospitals:
Azienda Ospedaliera (AO) Cannizzaro (Catania, Italy), AO
Universitaria (AOU, Italy) Policlinico G. Martino (Messina,
Italy), AO Gravina (Caltagirone, Italy), AO Umberto I (Enna,
Italy), AOU Policlinico P. Giaccone (Palermo, Italy), AO
Umberto I (Siracusa, Italy), AO Maggiore (Modica, Italy).

Clinical data were obtained from electronic medical
records or charts, and were collected using a centrally
designed electronic worksheet. Collected data included
patients' demographics, laboratory test results, historical and
current medication lists, historical and current diagnoses and
clinical notes. Specifically, the following information for each
patient was obtained: Hospital, date of admission and date of
discharge or death, age, sex, the first recorded inpatient labora-
tory tests at admission [(including white blood cells, D-dimer,
creatinine, CRP, ferritin, aspartate aminotransferase (AST),
alanine aminotransferase (ALT), IL-6, lactate dehydrogenase
(LDH)]; past and current diagnoses (heart disease, hyperten-
sion, diabetes, respiratory disease, obesity, chronic kidney
disease, others); type of oxygen therapy started upon hospital
admission [nasal cannula (NC), Venturi mask (VM), contin-
uous positive airway pressure device (CPAP) or high-flow nasal
cannula (HFNC) oxygenation] and current drug therapies for
COVID-19 (hydroxychloroquine, azithromycin, lopinavit/rito-
navir or darunavir/cobicistat, tocilizumab, corticosteroids and
antibiotics). IL-6 levels were only tested in a limited number
of the patients (132 patients of 421).

Acute respiratory distress syndrome has been defined
using the Berlin Definition, as lung injury of acute onset, bilat-
eral opacities on chest imaging (chest radiograph or computed
tomography) not explained by another lung pathology, respira-
tory failure not explained by heart failure or volume overload,
decreased PaO,/FiO, ratio (PaO,/FiO, <300 mmHg) (12).

Study cohort. Hospitalized patients were included in this
study if they fulfilled two primary criteria: Age >18 years and
having a confirmed diagnosis of SARS-CoV-2 infection by a
PCR test of a nasopharyngeal sample. A total of 421 patients
were recruited. The median age of the included patients
was 66 years (IQR 55-78 years), ranging from 18-100 years;
235 (55.8%) were male and 186 were female (44.2%).

Ethical approval. This research was conducted according to
the Declaration of Helsinki (13). It was approved as a retrospec-
tive minimally invasive experimental study by the Provincial
Review Board of Catania on August 4th, 2020 (approval
no. 492). Patients provided signed written informed consent
for the use of their data and samples for research purposes at
admission. All patients were >18 years of age. Each Infectious
Diseases Unit provided data from hospitalized patients who
had a positive test result for the SARS-CoV-2 virus between
Ist March and 18th May 2020. The data were collected by a
member of the medical team who treated the patient and all
data were codified and anonymized before statistical analysis.

Outcomes. The registered epidemiological data, demo-
graphics, signs and symptoms on admission (fever, chills,
cough, dyspnea, ageusia, anosmia), pre-existing comorbidities,
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baseline laboratory tests results, chest radiographic find-
ings at baseline and during follow-up, treatment received
for COVID-19, highest level of respiratory support, and
clinical outcomes were recorded. The primary endpoint was
to correlate the clinical outcome of hospitalized patients with
SARS-CoV-2 infection, in terms of recovery and death, to
the clinical-laboratory characteristics of the disease and the
pre-existing comorbidities.

The secondary endpoint was to identify the predictors of
poor outcomes using a machine learning model opening up the
possibility for patient stratification and treatment allocation.

Data analysis. Continuous variables are presented as the
median and interquartile range (IQR). Categorical variables
are expressed as the number of patients and percentage. The
baseline demographic and clinical-epidemiological character-
istics of patients who recovered and those with worse outcomes
(ICU or death) were compared. P<0.05 was considered to
indicate a statistically significant difference.

A Rényi test was used to compare survival. To identify
potential non-linear relations and interaction effects among
the investigated variables with the risk of death, machine
learning analysis was used to measure the predictive power
of a potential classification algorithm for the risk of death and
to establish variable importance in more complex mortality
prediction models. Risk models have been developed using
decision-tree induction from class-labelled training records
and Cox proportional hazard models. The training set was
composed of records in which one attribute (such as the pres-
ence or absence of carotid atherosclerosis) was the dependent
variable, and the remaining attributes were the predictor
variables; the individual records are the tuples for which the
class label is known. To establish the robustness of predictor
variables a K-Fold Cross Validation was performed. The
prediction quality of Decision Tree analysis has performed
using Receiver Operating Characteristic (ROC) curve analysis.
Statistical analysis was performed with the use of tools for
survival analysis and recursive partitioning analysis within the
R Statistical Software (14).

Results

Between March 1st and May 18th 2020, a total of 421 patients
diagnosed with COVID-19 and hospitalized at one of eight
clinical centers across Sicily were included in this retrospec-
tive analysis. Table I shows the baseline characteristics of the
patients. Distribution of infected people and the median age of
each group is shown in Fig. 1.

On admission, most patients had fever (n=334, 79.3%),
dyspnea (n=195, 46.3%) and fatigue (n=120, 28.5%). The
other symptoms included cough (n=195, 46.3%), ageusia
(n=10, 2.4%), and anosmia (n=10, 2.4%); 47 of 421 (11.2%)
patients were asymptomatic from exposure to admission.

Baseline laboratory findings are shown in Table II.
The most common abnormalities in blood counts included
lymphopenia (61.1%) and neutrophilia (27.1%). Additionally,
55.7% had D-dimer levels above the normal range. High
serum levels were reported for ALT (12.2%), AST (38.8%)
and CRP (83.2%). Ferritin and IL-6 were tested in a limited
number of patients, and high concentrations of these

Table I. Baseline characteristics of patients hospitalized with

COVID-19.
Parameter No. (%)
Total N 421
Age, years, median (range) 66 (18-100)
Sex
Female 186 (44.2%)
Male 235 (55.8%)
Asymptomatic 47 (11.2%)
Symptoms 373 (88.6%)
Fever 334 (79.3%)
Dyspnoea 195 (46.3%)
Asthenia 120 (28.5%)
Cough 195 (46.3%)
Ageusia 10 (2.4%)
Anosmia 10 (2.4%)
Comorbidity 345 (82%)
Hypertension 227 (53.9%)
Cardiovascular disease 115 (27.3%)
Diabetes 88 (20.9%)
BPCO 50 (11.9%)
Chronic kideney disease 36 (8.6%)
Obesity 69 (16.4%)
Others (cancer, rheumatic disorders, etc.) 242 (57.4%)
Oxygen Requirement
Continuous positive airway pressure 69 (16.3%)
High flow nasal cannula 36 (8.5%)
Venturi mask or nasal cannula 284 (67.4%)

parameters were found in 100 of 137 (73%) and 79 of 136

(58%), respectively.

A total of 312 (74%) patients had findings of bilateral

infiltrates on radiographic imaging, while 28 (6.6%) patients
had unilateral infiltrates; 42 (10%) patients had no evidence
of pneumonia on admission. Of the 421 patients, 289 (68.6%)
required oxygen support in the hospital; of these, 69 (16.3%)
received oxygen therapy with CPAP, 36 (8.5%) with HFNC,
and 284 (67.4%) with VM or NC. During hospitalization,
317 (75%) of the 421 patients developed ARDS, and 21 of these
patients with ARDS were admitted to ICUs; 5 patients died in
the Infectious Disease Units. Overall mortality increased with
age (88.6% of deaths occurred in people >75 years). Of the
total cohort, 346 (82.2%) patients achieved clinical recovery,
31 (7.4%) patients were transferred to an ICU and 44 (10.4%)
died during hospitalization in the Infectious Disease Unit.

Of the 421 patients recruited, 252 (59.8%) received treat-
ment with hydroxychloroquine plus azithromycin, 88 (20.9%)
patients received hydroxychloroquine alone, 120 (28.5%)
patients received lopinavir/ritonavir, 78 (18.5%) patients
received darunavir/cobicistat and 86 (20.4%) patients received
tocilizumab; 294 (70%) also underwent antibiotic therapy.

Overall survival did not show statistically significant
differences between the two sexes (P=0.9). Overall survival
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Figure 1. Distribution of infected people and median age of each group.

in relation to age groups, on the other hand, highlighted how
age represents one of the main predictors of an unfavorable
outcome, with an increased risk for people aged >75 years
(P<0.0001, Fig. 2).

The majority of the patients (n=345, 82%) had at least one
comorbidity, including hypertension (n=227,53.9%), cardiovas-
cular diseases (n=115, 27.3%), diabetes (n=88, 20.9%), chronic
obstructive pulmonary disease (COPD) (n=50, 11.9%), chronic
kidney disease (n=36, 8.6%), obesity (n=69, 16.4%), and others
(including cancer, rheumatic disorders, etc.) (n=242, 57.4%).
The presence of comorbidities was associated with a reduced
survival in our population. Specifically, the greatest signifi-
cance was found for hypertension (P=0.000091), heart disease
(P=0.0008) and chronic renal failure (P=0.002), while the data
analysis showed how the presence of diabetes is only slightly
statistically significant for worse outcome. (P=0.031).

A first risk model was developed to identify those vari-
ables that in the sample mostly influenced the outcome of the
patient. The patients were stratified into two groups: The first
group included those who recovered, and the second group
consisted of patients with a negative outcome (ICU or death).
A model including all the hematological and clinical variables
associated with each patient was developed. To understand
the effect of comorbidities, a variable storing the number of
comorbidities each patient had was defined. Age was stratified
as follows: <45 years, 45-55, 56-65 and >66. The variables that
significantly were able to predict the outcome were: Fatigue,
CPAP, age and number of pathologies. The generated model
had an area under the ROC curve of 0.82, a sensitivity of
0.42 and a specificity equal to 0.97. Although the sensitivity
of the model is low, the results show that predicting variables
have a clear role in the outcome of the illness. The results are
presented in Fig. 3.

Discussion

More than a year after its onset, the SARS-CoV-2 pandemic
still represents a global emergency, and it accounts for
serious clinical complications in 10-20% of infected subjects.
Since the beginning of the pandemic, Italy has been heavily
affected.

Data from Northern Italy have found that patients with
concomitant cardiac disease and COVID-19 have a poor
prognosis compared with subjects without a history of
cardiac disease (15). A study that included 1,761 patients
from 13 regions in Italy showed that age and comorbidities
are the most important predictors of death among COVID-19
patients (16).

The present multicenter retrospective observational study
provides a complete description of the demographic and
clinical characteristics, comorbidities and laboratory abnor-
malities in a cohort of 421 hospitalized patients recruited in
eight Infectious Disease Units in Southern Italy (Sicily) and
aims to identify the baseline characteristics predisposing
COVID-19 patients to critical illness or death.

The median age of the included patients was 66 years
(IQR 55-78 years), which was similar to that reported in other
studies (17,18). Similar to data from China (19), those collected
in the present study relating to demographic factors showed
how old age is significantly associated with a reduced prob-
ability of survival. This evidence supports research findings
that outline how age is one of the most important predictors
of serious illness and mortality. It is likely that age-related
alterations in immunological functions and type 2 cyto-
kine production seem to lead to deficiencies in controlling
SARS-CoV-2 replication and pro-inflammatory responses, as
suggested by Zhou et al (20).
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Table II. Laboratory results of patients hospitalized with COVID-19.

Blood parameter Mean No. (%) Reference ranges
White blood cell count, cells/mm? 7,126.75 137 (32.5%) 4,300-10,300
Neutrophils, cells/mm? 5,143.34 95 (27.1%) 2,100-6,100
Lymphocytes, cells/mm? 1,216.55 248 (61.1%) 1,300-3,500
C-reactive protein, mg/dl 6.95 346 (83.2%) 0.01-0.50
Ferritin, ng/ml 758.93 100 (73%) 21-275
Lactate dehydrogenase, U/l 455.27 215 (81.4%) 125-243
Aspartate aminotransferase, Ul/l 38.79 163 (38.8%) 5-34
Alanine aminotransferase, UI/1 37.50 51 (12.2%) 0-55
D-dimer, ng/ml 1,582.12 200 (55.7%) 0-500
IL-6, pg/ml 115.15 79 (58.0%) 0-19
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Figure 2. Survival probability in relation to age groups. Patients have been stratified and compared according to age in the following groups: <45 years,

45-55 years, 56-65 years, 66-75 years, >75 years.

In contrast to other studies, which have suggested that male
sex may be associated with a higher risk of developing severe
and fatal COVID-19, the incidence of illness was similar in the
two sexes in the present study with no significant differences
in terms of overall survival (21).

To date, several studies have reported the important
relationships between COVID-19 severity and mortality
and specific pathologies, partly supporting the present
research. A meta-analysis based on data from 7 studies in
China found that hypertension, diabetes, respiratory system
disease and cardiovascular disease were more frequent in
severe patients (22). Another systematic review of 14 articles

involving 4,659 patients, observed that hypertension increases
the risk of death from COVID-19 by >2.5-fold (11). The mech-
anisms underlying the association between cardiovascular
disease and COVID-19 remain unclear, but it may be due to
infection-related ischemia that progresses to myocardial injury
and/or a viral-induced inflammatory storm causing shock
and the ensuing ischemic-related injury. In addition, a direct
myocardial invasion of the virus mediated by ACE2 receptors
may be involved, and a hypercoagulable state with thrombotic
disorders were observed in certain patients. A possible asso-
ciation between SARS-CoV-2 infection and cardiovascular
events has been recently hypothesized in a case report of a
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59-year-old woman affected by hypertension and metabolic
disorders, treated for a SARS-CoV-2 infection, who developed
cardiac symptoms during the first days of hospitalization (23).

Diabetes was not significantly associated with severe
COVID-19 infection-associated illness in the present study,
contrary to other meta-analyses (24) that have found how
people affected have a greater risk of severe/critical illness
and in-hospital mortality in diabetics. A possible explana-
tion of this finding is that there was a large percentage of
individuals with undiagnosed diabetes at admission in our
hospitals. Several factors seem to increase the risk of severe
COVID-19 in diabetic subjects: Diabetics often have compro-
mised innate immunity, and thus, they are more prone to
contracting infections; furthermore, exaggerated expression of
pro-inflammatory cytokines in these subjects may contribute
to the cytokine storm that is observed in severe cases of
COVID-19 (25).

Finally, it has been reported that patients with chronic
kidney disease exhibit increased expression of ACE2 (26),
which may promote an increase in viral load; moreover,
considering the possibility of harmful effects of the virus on
the renal system, patients with pre-existing chronic kidney
disease have a higher risk of mortality.

The majority of the patients in the present cohort had
abnormal laboratory tests at baseline. The analysis of the data
showed that patients with sustained systemic inflammatory
response had more unfavorable outcomes. Elevated values of
CRP were associated with a higher risk of death or transfer to an

ICU in the present study. Increased values of LDH and ferritin
were not significantly associated with a poorer outcome in the
present study. In line with these findings, Luo et al (27) found
that serum CRP levels upon admission were independently
associated with adverse outcomes of COVID-19. It has been
shown that in pulmonary diseases marked by inflammatory
features, for example there is a typical increase in serum CRP
levels in response to inflammatory cytokines (27). Indeed, in
individuals affected by SARS-CoV-2, there is a dysregulated
production of cytokines such as IL-6, TNF-a and chemokines
that can lead to ARDS, MOFS and recall of inflammatory
cells in the lungs with development of oedema and alveolar
damage (28). Elevated values of IL-6 were associated with a
higher risk of death and transfer to ICU in the present cohort,
although IL-6 levels were only tested in a limited number of
the patients (132 patients of 421).

Patients with lymphopenia and abnormal values of neutro-
phils at the time of admission, had a worse outcome in the
present study. The baseline neutrophil-to-lymphocyte ratio has
been confirmed as a potential predictor for critical illness of
COVID-19 (29). The exact relationship behind this correlation
remains unclear.

To take into account potential non-linear relations and
interaction effects among clinical and demographic risk
factors for severity of COVID-19, an attempt to estimate
mortality risk in COVID-19 patients using a machine learning
algorithm was performed. Although the model exploited a
limited sample size and the sensitivity was low, the results
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clearly showed that predictive variables such as age, certain
symptoms like fatigue, other pre-existing pathologies and use
of CPAP have a clear role in the outcome of the illness.

At the beginning of the pandemic, international guidelines
did not recommend the use of CPAP in COVID-19 patients
because of the lack of randomized studies showing its efficacy,
concerns about infection dissemination and a possible delayed
endotracheal intubation. Therefore, CPAP was the object of
conflicting evidence. To date, its value in COVID-19 treatment
remains to be established. Early after the COVID-19 outbreak
in Italy, there was an expert consensus in favor of CPAP and
non-invasive ventilation as first-line treatments for the associ-
ated acute hypoxemic respiratory failure (30). Ashish er al (31)
found that use of CPAP early in the course of a patient's
admission is associated with reduced mortality, whereas use of
CPAP in patients with a longer stay in hospital was associated
with increased mortality (31).

Compared with CPAP therapy, the use of HFNC has been
associated in some studies with a lower mortality rate in
hypoxemic respiratory failure and with a decreased need of
subsequent intubation and ICU admission (32). Furthermore,
HFNC has been shown to be associated with a significantly
lower risk of bioaerosol dispersion, reducing the risk of
hospital-acquired infections for health workers (33). Case
reports and case series have demonstrated how patients may
achieve a marked improvement in respiratory function, as well
as lower respiratory fatigue, with better results on arterial gas
analysis when treated early with HFNC (34,35).

Further studies are needed to clarify if CPAP or High-Flow
Nasal Oxygen are clinically effective when compared with
standard oxygen therapy in patients with confirmed COVID-19.

The present study has some limitations that should be
addressed. Firstly, this was an observational, retrospective
analysis. Furthermore, although it was a multicenter study, it
consists of a limited sample size and patients belong to a small
geographic area that could not entirely reflect the international
situation. Finally, certain data regarding the clinical and labo-
ratory status of patients were missing in the medical records.

COVID-19 has become a worldwide pandemic affecting
>370 million individuals. In 10-20% of COVID-19 patients,
their condition deteriorates to severe or critical illness, char-
acterized by ARDS and multiorgan dysfunction syndrome. No
effective treatments for severe patients have yet been identi-
fied. Early identification of patients at risk of adverse outcomes
has the potential to enable more individualized treatment
strategies and to more efficiently utilize health care resources,
increasing the number of lives saved. In the present study,
older age, pre-existing comorbidities (hypertension, heart
disease, chronic renal failure and COPD) and some changes
in laboratory markers at the time of admission (neutrophilia,
lymphocytopenia, increased CRP), were associated with a
higher risk of mortality. Male sex, on the other hand, did not
reach statistical significance.

The extensive actions taken by governments have slowed
down the epidemic; and vaccines and monoclonal antibodies
have further curbed the spread of COVID-19 worldwide.
Although the epidemic appears to be in decline in almost
all regions of the world, we may yet face further challenges.
Understanding which factors increase the risk of poor outcome
will help us to better face these challenges.

In conclusion, several prognostic models in predicting
adverse outcomes have been proposed, and the aim of the
present study was to identify the patients who were likely to
develop them. A machine learning model incorporating demo-
graphic, clinical and laboratory variables was established.
Symptoms such as fatigue, older age, number of co-pathologies
and use of CPAP were the most significant contributors in the
estimation of clinical prognosis.
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