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Abstract

Background Ceritically ill patients are admitted to intensive care units so they can be comprehensively managed and provided
with services not covered in general hospital wards, with the aim to increase their chances of survival. These procedures
include invasive mechanical ventilation.

Objective The aim of this study was to identify the factors associated with survival in critically ill patients who required
invasive mechanical ventilation in an intensive care unit of a tertiary-level hospital in Colombia.

Methods This was a retrospective follow-up study of a cohort of adult patients who required invasive mechanical ventilation
in an intensive care unit in San José de Buga Hospital, between 2017 and 2018. Sociodemographic, clinical, and pharmaco-
logical variables were identified. Using Cox regression, variables associated with survival and complications were identified.
Results A total of 357 patients were analyzed. The average age was 64.8 + 18.9 years, and 52.9% were male. The most
frequent diagnoses were sepsis/septic shock (38.4%) and trauma (17.4%). The main factors associated with shorter survival
were advanced age (HR 0.97; 95% CI 0.96-0.99), a diagnosis of septic shock (HR 0.29; 95% CI 0.18-0.48) or diabetes mel-
litus at admission (HR 0.57; 95% CI 0.33-0.98), a healthcare-associated infection (HR 0.51; 95% CI 0.33-0.80), and the
need for vasopressors (HR 0.36; 95% CI 0.22-0.59). The administration of systemic corticosteroids was associated with a
higher probability of survival (HR 1.93; 95% CI 1.15-3.25).

Conclusions The use of systemic corticosteroids was associated with a greater probability of survival in critically ill patients
who required invasive mechanical ventilation in an intensive care unit. The identification of the variables associated with
a higher risk of dying should allow care protocols to be improved, thereby extending the life expectancy of these patients.

Advanced age was associated with shorter survival in
patients admitted to the intensive care unit.

Patients who were admitted to the ICU with a diagnosis
of septic shock, who had a history of diabetes mellitus,
and those who developed a hospital infection were less
likely to survive.
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1 Introduction

Critically ill patients are admitted to intensive care units
(ICUs) to comprehensively manage them and provide them
with services not covered in general hospital wards, aim-
ing to increase their chances of survival [1]. One of the
main services provided by ICUs, unlike other wards, is
mechanical ventilation, both invasive and noninvasive,
which can have many indications in both surgical and
medical contexts. In the latter are those causes that gener-
ate respiratory failure, where etiologies such as pneumonia
and chronic obstructive pulmonary disease (COPD) pre-
dominate, and causes of cardiovascular and neurological
origin, where heart failure predominates [2, 3]. However,
this type of intervention can be quite challenging despite
its obvious benefits, both due to the need to sedate the
patient during treatment and due to the complications
inherent to the increased risk of healthcare-associated
infections (HAIs) and the difficulties that may arise from
prolonged mechanical ventilation and extubation failure
[4, 5].

Before the start of the coronavirus disease pandemic
(COVID-19), it was estimated that 5 million people were
admitted to the ICU in the United States each year, with
20-40% of patients requiring mechanical ventilation and
their annual mortality being between 10 and 29% accord-
ing to age. Sepsis was the most common cause of admis-
sion and carried an annual cost of approximately 2 bil-
lion dollars [6]. However, recently the respiratory illness
caused by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) has led to a large occupancy of ICUs,
which was unprecedented worldwide, with large numbers
of patients presenting severe respiratory failure, many of
whom have required interventions by mechanical ventila-
tion [7], and presenting a mortality of 35.5-41.6% [8].
ICU admission strategies can put a high burden on soci-
ety and the health system, generating ethical/moral con-
flicts about the cost effectiveness of certain therapies and
lengthy stays involving these services [9].

Survival or mortality depends not only on the pathol-
ogy at admission but also on such factors as the magni-
tude of the disease, the occurrence of a rapid and efficient
response at the time of the intervention, and sociode-
mographic characteristics (i.e., age and sex) etc. [1, 10].
Among the variables related to mortality are the presence
of comorbidities, a high Charlson index (>2), sepsis/
septic shock, and advanced age [11, 12]. In contrast, fac-
tors associated with survival are a tertiary level of care,
rapid response, young age, being female, and having had
fewer comorbidities or a low Charlson index [<2] [11].
The knowledge of these survival and mortality factors can
impact the decision made based on the prognosis of each

A\ Adis

patient under the ICU’s admission strategy and the deci-
sion made about mechanical ventilation, and such knowl-
edge can also help control costs for the health system and
advise the implementation of therapeutic strategies that
may benefit patients [13].

Therefore, the aim of this study was to identify the
factors associated with survival in critical patients who
required invasive mechanical ventilation in an intensive
care unit of a high-complexity hospital during the years
2017 and 2018 in Colombia.

2 Materials and Methods

A retrospective observational study of patients requiring
invasive mechanical ventilation in an ICU was performed
by analyzing their sociodemographic, clinical, comedica-
tion, and other pharmacological variables, as well as com-
plications and factors associated with their survival, from
electronic medical records and a drug dispensing data-
base. We followed up a cohort of patients who were treated
between January 1, 2017 and December 31, 2018 in the
ICU of the Fundacién Hospital San José de Buga (San José
de Buga Hospital) in the Valle del Cauca, Colombia. This
is a tertiary-level hospital that treats patients affiliated with
the contributory (employer-paid) regime as well as the
state-subsidized regime within Colombia’s Health System.
The follow-up of each patient began from the time they
were admitted to the hospital and, especially, from their
admission to the ICU until they were discharged from the
clinic, were referred to another hospital, or died.

Patients of either sex aged 18 years or older, who
required invasive mechanical ventilation therapy in the
ICU and who had complete medical records were enrolled.
All the medical records of the established period were
reviewed considering the inclusion (those over 18 years
of age, of any sex, on invasive mechanical ventilation,
receiving sedation with midazolam or dexmedetomidine
or both and who had complete clinical records) and exclu-
sion criteria (incomplete clinical records). The research
was conducted in a time period preceding the COVID-19
pandemic.

From the information provided by the San José de Buga
Hospital and the clinical and dispensing records during
hospitalization, the data of interest were extracted, and a
database was designed that allowed us to collect the fol-
lowing groups of variables:

1. Sociodemographic: sex, age, origin, occupation, and
insurance affiliation regime.
2. Clinical:
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a. Physiological variables: heart rate, respiratory rate,
blood pressure, temperature before invasive mechan-
ical ventilation and after initiating sedation.

b. Comorbidities: admission diagnosis, diagnosis asso-
ciated with mechanical ventilation, presence of other
comorbidities. The Charlson comorbidity index was
calculated.

c. Ventilation complications: infectious, tracheostomy,
delirium, other.

d. Hospital stay: length of stay in the San José de Buga
hospital (days), length of stay in the ICU, duration
of mechanical ventilation, duration of weaning from
mechanical ventilation.

e. History of mechanical ventilation.

f. Vital status: vital status at patient discharge (alive,
dead)

3. Pharmacological:

a. Sedatives used: midazolam, dexmedetomidine,
other (propofol, fentanyl). The use of midazolam as
monotherapy and midazolam + dexmedetomidine
combined was identified.

b. Comedications: vasopressors/inotropes (norepi-
nephrine, adrenaline, dopamine, dobutamine),
vasodilators (nitroprusside, nitroglycerin, other),
opioids (morphine, fentanyl, other), antiepileptics
(phenobarbital, phenytoin, valproic acid, leveti-
racetam, other), benzodiazepines (lorazepam, diaz-
epam, clonazepam, other), antipsychotics (halop-
eridol, levomepromazine, olanzapine, quetiapine,
others), antibacterials (penicillins, cephalosporins,
monobactams, carbapenems, aminoglycosides,
macrolides, tetracyclines, fluoroquinolones, other),
insulins (human, analog), systemic corticosteroids
(methylprednisolone, dexamethasone, betametha-
sone, hydrocortisone, other), antiulcer drugs (proton
pump inhibitors, antihistaminergic H2, other), anti-
coagulants (unfractionated heparin, low-molecular-
weight heparins, other), antiplatelets (ASA, P2Y 12
receptor antagonists, other), fibrinolytics (streptoki-
nase, alteplase, other), others.

The protocol was approved by the Bioethics Committee
of the Universidad Tecnolégica de Pereira in the category
of risk-free research. The ethical principles established
by the Declaration of Helsinki were respected. Reference
number: 01-220719.

The main outcome was the status at discharge (alive
or dead). Secondary outcomes were the need for seda-
tion with midazolam or dexmedetomidine during inva-
sive mechanical ventilation and the presentation of
complications.

The database was first searched for inconsistent data and
extraneous or extreme values. A second search of the records
was performed for missing data to corroborate them. The
information was analyzed with the statistical package SPSS
Statistics, version 26.0 for Windows (IBM, USA). A descrip-
tive analysis was performed with frequencies and propor-
tions for the qualitative variables and measures of central
tendency and dispersion for the quantitative variables. Quan-
titative variables were compared through Student’s ¢ test or
ANOVA and through the y? test for categorical variables
to find any associations with the primary outcome (being
alive at hospital discharge). A Cox regression analysis was
performed, selecting as outcome being alive at hospital dis-
charge (survival), taking the duration of hospitalization in
days as the follow-up time. The covariates were sex, age, and
other associated variables in the bivariate models. Patients
with referrals to another hospital center were censored, and
follow-up was stopped on the day of the patient’s discharge
or death. A level of statistical significance of p < 0.05 was
used.

3 Results

A total of 357 patients were analyzed, with an average age of
64.8 years, mostly male and almost all from the department
of Valle del Cauca (Colombia) (n = 353; 98.9%). Table 1
shows the sociodemographic characteristics and comorbidi-
ties of the patients.

Sixty-seven (18.8%) patients had a single main diagno-
sis, 172 (48.2%) had two diagnoses, and 118 (33.1%) three
diagnoses, the most frequent being sepsis/septic shock, fol-
lowed by trauma and heart failure. Table 1 shows the main
diagnoses at admission and Table 2 presents the medications
used by these patients.

3.1 Outcomes

Of individuals who underwent mechanical ventilation,
65.8% (n = 235) died during hospitalization, after a mean of
13.1 £ 13.9 days of total hospitalization and 9.1 + 11.1 days
in the ICU. All patients received sedation with midazolam,
and in a third this was in combination with dexmedetomi-
dine. At least one complication was identified in 104 (29.1%)
of the patients. Table 3 shows the results of the variables of
hospitalization, sedation, complications, and clinical param-
eters of the patients evaluated.

3.2 Multivariate Analysis
The Cox proportional hazard regression model that was

adjusted for age, admission diagnoses, comorbidities, use
of sedation, and comedications, evaluating those variables
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Table 1 Sociodemographic characteristics and comorbidities in
patients undergoing invasive mechanical ventilation admitted to an
intensive care unit in Colombia, 2017-2018

Variables N =357 %
Demographics
Sex, male 189 52.9
Age in years, mean (SD) 64.8 (18.9)
18-39 years 47 13.2
40-64 years 106 29.7
65-79 years 123 34.5
>80 years 81 22.7
Insurance scheme
Contributory 175 49.0
Subsidized 155 434
Other 27 7.6
Comorbidities (admission)
Charlson index, mean (SD) 3.6 (2.6)
Charlson index <2 points 127 35.6
Charlson index >2 points 230 64.4
Hypertension 212 59.4
COPD 118 33.1
Diabetes mellitus 100 28
Chronic kidney disease 60 16.8
Ischemic heart disease 60 16.8
Congestive heart failure 42 11.8
Cerebrovascular disease 27 7.6
Cancer 16 4.5
Dementia 9 2.5
Obesity 9 2.5
Epilepsy 7 2.0
Cirrhosis 6 1.7
Dyslipidemia 6 1.7
Benign prostatic hypertrophy 6 1.7
Asthma 5 1.4
Peripheral arterial disease 4 1.1
Parkinson’s disease 2 0.6
Clinical features
Number of diagnoses (admission)
1 67 18.8
2 172 48.2
3 118 33.1
Admission diagnosis
Septic shock 137 384
Trauma 62 17.4
Decompensated heart failure 57 16.0
Community acquired pneumonia 54 15.1
Asthma/COPD decompensation 54 15.1
Abdominal infection/pathology 52 14.6
Other shocks (different origin) 52 14.6
Acute myocardial infarction 39 10.9
Central nervous system bleeding 29 8.1
Cardiogenic shock 24 6.7
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Table 1 (continued)

Variables N =357 %
Asystolia/pulseless electrical activity 18 5.0
Neurological pathology* 16 4.5
Other respiratory diseases 16 4.5
Firearm or stab wounds 13 3.6
Cancer-related complications 13 3.6
Acute complications of diabetes 12 34
Poisonings 9 2.5
Supraventricular tachyarrhythmias® 9 2.5
Ventricular tachyarrhythmias 5 1.4
Bradyarrhythmias 5 1.4

COPD chronic obstructive pulmonary disease, SD standard deviation
#Stroke, encephalopathy, convulsive syndrome, neuropathies

bAtrial fibrillation/atrial flutter, benign paroxysmal supraventricular
tachycardia

that could be related during hospitalization with the outcome
of being alive at discharge, found that the use of systemic
glucocorticoids was associated with a greater probability
of being discharged alive, while advanced age, an admis-
sion diagnosis of septic shock, suffering complications that
required a tracheostomy, suffering an HAI, having diabetes
mellitus, and requiring support with vasopressors/inotropes
was associated with a lower probability of survival. No
association was found with survival according to the type
of sedation used, either dexmedetomidine + midazolam or
midazolam alone (see Table 4).

4 Discussion

The present study identified factors related with a higher or
lower probability of survival in a group of patients older than
18 years affiliated with the Colombian Health System who
required invasive mechanical ventilation in an ICU. Invasive
mechanical ventilation was more common in men and in
those who had a diagnosis related to sepsis/septic shock or
trauma, all in line with the regional literature, which indi-
cates sepsis as one of the main causes of admission to the
ICU [1, 14]. Other studies that have evaluated the character-
istics of patients admitted for sepsis/septic shock or trauma
have found a predominance of males [15, 16].

Mortality in the ICU in this region is 30-50% [1, 10], and
in Europe it is 6.7-17.8%, with exceptional cases such as
that found in Poland where mortality was 42% [11], which is
slightly higher than that found in this report. These patients
had certain pathological antecedents that could increase the
risk of mortality, such as diabetes mellitus, but the pres-
ence of this comorbidity has not been associated with an
increased risk in other studies [17, 18]. On the other hand,
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Table 2 Medications used by patients undergoing invasive mechani- Table 2 (continued)
cal ventilation admitted to an intensive care unit in Colombia, 2017—
2018 Drugs n %
(N =357)
Drugs n %
(N =357) Nitroimidazoles 16 4.5
Quinolones 13 3.6
Analgesics and adjuvants Trimethoprim/sulfamethoxazole 12 34
Neuromuscular relaxants 274 76.8 Colistin 3 29
Non-opioid pain relievers 223 62.5 Aztreonam (monobactam) 7 20
Opioid pain relievers 118 33.1 Antiviral 5 1.4
Ketamine 23 6.4 Tetracyclines 3 0.8
Thiopental 3 0.8 Tigecycline 1 0.3
Cardiovascular Other medications
Parenteral anticoagulants 315 88.2 Proton-pump inhibitor 347 972
Vasopressors/inotropics 315 88.2 Laxatives 192 53.8
Diuretics 182 510 Inhaled bronchodilators and corticosteroids 172 48.2
Antihypertensive 170 47.6 Antiemetics 118 331
Atropine 39 16.5 Antispasmodics 62 17.4
Vasodilators 32 14.6 Antidiarrheal 13 3.6
Antiarrhythmics 48 13.4 Antihistamines 9 25
Nitrates 10 2.8 Albumin g 29
Oral anticoagulants 6 1.7
Fibrinolytics 2 0.6
Psychopharmaceuticals
Antiepileptic drugs 81 227 in this study, a high Charlson index was not associated with
Antipsychotics 67 18.8 a lower probability of survival, despite reports that have
Benzodiazepines 58 16.2 found such an association [12]. Similarly, admission to the
Antidepressants 17 4.8 ICU itself can already predispose to a lower patient survival.
Neostigmine 6 17 The ICE-CUB 2 study, which analyzed whether systematic
Biperiden 4 1.1 admission (with greater flexibility) to the ICU in the elderly
Antidementia drugs 1 03 population had an impact on mortality, showed that patients
Endocrine system older than 75 years who were systematically admitted to the
Systemic corticosteroid 243 68.1 ICU had a higher in-hospital mortality than patients of the
Lipid-lowering 133 373 same profile admitted to hospitals that did not have system-
Insulins 47 13.2 atic ICU admission [19]. Likewise, advanced age has been
Levothyroxine 37 10.4 a risk factor for increased mortality in the ICU [20], in line
Oral antidiabetic 25 with this analysis, where a lower probability of survival with
Antithyroid 0.6 older age was observed.
Vitamin K 12 34 Septic shock is a risk factor for in-hospital death. World-
Antimicrobial or antiviral antibacterials 292 81.8 wide, the mortality of hospitalized patients with sepsis/sep-
Use of 0-2 antibacterials or antivirals 169 47.3 tic shock is 30-40% [21, 22], and in Colombia, it is approxi-
Use of > 2 antibacterials or antivirals 188 52.7 mately 33% [15], which is high despite therapeutic efforts,
Antimicrobials or antivirals used and more so in patients who receive invasive mechanical
Cephalosporins 184 515 ventilation, which is a population at high risk of compli-
Carbapenems 182 51.0 cations such as cardiovascular collapse and cardiac arrest
Vancomycin 174 487 [23]. In the post-hoc analysis of the SEPSISPAM study, it
Aminoglycosides 86 24.1 was found that mortality, as well as vasopressor therapy and
Aminopenicillins 86 24.1 hospitalization time, was significantly higher in patients with
Macrolides 67 18.8 sepsis who were intubated than in those who were not [24].
Piperacillin-tazobactam 65 182 Higher mortality has also been observed in those patients
Antifungals 59 16.5 with HAITs, the most common (20-25%) being ventilator-
Clindamycin 28 78 associated pneumonia (VAP) [5, 25, 26], which has been
Linezolid 24 6.7 associated with higher lethality (OR 2.5; 95% CI 1.5-4.1)

[5] in line with the data found in this study.
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Table 3 Outcomes, type of sedation, and several clinical variables in patients undergoing invasive mechanical ventilation admitted to an inten-

sive care unit in Colombia, 2017-2018

Characteristics Frequency %
(N =357)

Outcome at discharge

Alive 122 342

Dead 235 65.8
Medications for sedation

Midazolam alone 239 66.9

Dexmedetomidine + midazolam 118 33.1
Adjuvants

Propofol 56 15.7

Fentanyl 353 98.9
Complications of sedation/mechanical ventilation

Healthcare-associated infection 100 28.0

Pneumonia 51 14.3

Delirium 32 9.0

Tracheostomy 26 73

Urinary tract infection 19 53

Bacteremia 10 2.8

Other infections 20 5.6
Hospitalization variables Mean (SD) Median (IQR)
Days of hospitalization—total 13.1 (13.9) 9 (3-19)
Days of hospitalization in ICU 9.1 (11.1) 6 (2-13)
Days of mechanical ventilation—total 7.5 (10.5) 4 (1.5-11)
Days from the start of mechanical ventilation to discharge 11.2 (14.0) 7 (2-15)
Number of extubation attempts (live) 1.5(1.3) 1(1-1)
Clinical parameters—mechanical ventilation Pre-sedation mean (SD) Post-sedation

mean (SD)

Heart rate, bpm?* 92.8 (25.1) 90.8 (25.3)
Respiratory rate, bpmb 20.4 (7.3) 18.9 (5.1)
Systolic blood pressure, mmHg 126.5 (34.6) 120.5 (35.1)
Diastolic blood pressure, mmHg 68.8 (21.1) 66.0 (19.3)
Mean arterial pressure, mmHg 88.0 (23.4) 84.1 (22.7)
Hemoglobin, g/dL 12.1 (2.7) 11.5 (2.6)
Hematocrit, % 36.8 (8.7) 359 (8.2)
Creatinine, mg/dL 1.9 (2.8) 1.7 (2.1)

ICU intensive care unit, IQR interquartile range, SD standard deviation
“Beats per minute

Breaths per minute

A significant association was observed between the use
of vasopressors and a decrease in the likelihood of survival.
The literature on the relationship between vasopressors and
mortality is conflicting, although there is evidence of a dele-
terious effect of the need for vasopressors [27]. A meta-anal-
ysis published by Belletti et al., which included 177 studies
evaluating the impact of using vasopressors/inotropes in
critically ill patients, did not find an increase in mortality (p
for effect = 0.23) but actually reported decreases in mortality
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in treated patients of certain subgroups, particularly those
with sepsis (p for effect = 0.02), and in the group of stud-
ies that reported mortality at 1 month (p for effect = 0.04)
[28], contrasting with what was found in this study. How-
ever, it is important to consider that the severity, as well as
the progression of the disease, leads to the implementation
of additional therapeutic strategies that seek the well-being
and recovery of the patient. However, in some cases despite
these efforts it will inevitably lead to death; therefore, the
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Ta.ble 4 Variabl.e.s associa.ted Variables (N = 357) n(%)* Alive at discharge  Beta Adjusted HR p-Value
w¥th the Probablht.y of l?emg (n=122) (95% CI)
alive at ('11scharge'1n patlents' n (%)
undergoing invasive mechanical
ventilation admitted to an Clinical features
‘2‘3‘;’7‘5‘;81‘:8”6 unit in Colombia, Age in years (quantitative) NA NA ~022 097 (0.96-0.99)  0.010
Admission with septic shock 137 (38.3) 30 (24.6) -1.21 0.29 (0.18-0.48) < 0.001
Diabetes mellitus (comorbid- 100 (28.0) 25 (20.5) -0.55 0.57 (0.33-0.98)  0.040
ity)
Complications
Required tracheostomy 26 (7.3) 14 (11.5) -0.73 0.48 (0.24-0.92)  0.029
Healthcare-associated infection 100 (28.0) 47 (38.5) —-0.661 0.51(0.33-0.80) 0.003
Medicines
Systemic corticosteroids 243 (68.1) 98 (80.3) 0.66 1.93 (1.15-3.25) 0.013
Vasopressors/inotropics 315 (88.2) 95(77.9) —-1.01 0.36 (0.22-0.59) <0.001

Hazard ratio (HR) adjusted for age, sex, admission for septic shock and other shocks, trauma, firearm and
stab injury, hypertension, diabetes, hypothyroidism, delirium, tracheostomy, infection, use of sedation with
dexmedetomidine + midazolam, and comedications with antiepileptics, antipsychotics, benzodiazepines,
systemic corticosteroids, muscle relaxants and vasopressors/inotropics

#Proportion over the total sample

associations involving drugs and survival or death can have
confounding biases.

On the other hand, patients who received systemic cor-
ticosteroids had a greater chance of survival at discharge.
Varying results have been reported by different studies,
especially in mechanically ventilated patients [29, 30]. The
ADRENAL study, which evaluated the use of hydrocorti-
sone in an invasively mechanically ventilated population
with sepsis, did not find a significant difference in mortality
between patients who used hydrocortisone and those who
did not [29]. On the other hand, the APPROCCHSS study
on the use of hydrocortisone combined with fludrocortisone
in patients with sepsis in the ICU, in which 91.8% were on
mechanical ventilation, found a significantly lower 90-day
mortality (RR 0.88; 95% CI 0.78-0.99) as well as more
vasopressor-free days with their use [30]. A meta-analysis
published by Fang et al., which included 37 studies that ana-
lyzed the impact on mortality in patients with sepsis after
the use of systemic corticosteroids, found a lower 28-day
mortality in patients with pharmacological therapy (RR 0.9;
95% CI 0.82-0.98) and a lower ICU mortality (RR 0.85;
95% C1 0.77-0.94), although no association was found with
90-day mortality (RR 0.94; 95% CI 0.85-1.03) [31].

For patients with trauma, a benefit has also been found
from the use of systemic corticosteroids, mainly through the
reduced risk of presenting nosocomial pneumonia, but they
may trigger other complications, such as sepsis, which thus
increases the risk of mortality [5, 16]. This beneficial effect
is due to the improvement of corticosteroid deficiency asso-
ciated with critical illness, which is present in up to 65% of
these patients [32]. In the HYPOLYTE study, which evalu-
ated the effects of hydrocortisone therapy in trauma patients,

this drug significantly reduced the incidence of nosocomial
pneumonia, ICU stay, and the duration of treatment with
vasopressors [33].

Finally, no significant differences were found in the sur-
vival of patients who received dexmedetomidine compared
with those who did not. Different data have been reported in
this regard in multiple clinical contexts [34, 35]: A Cochrane
meta-analysis evaluating the impact of dexmedetomidine
versus traditional sedatives on mortality in critically ill
patients found no significant association between its use and
mortality [34]. On the other hand, a meta-analysis published
by Zhang et al., which included eight studies, evaluated the
outcomes of patients who received dexmedetomidine in the
context of sepsis and found a decrease in ICU mortality in
those who received it with respect to those who did not (RR
0.44; 95% C1 0.23-0.84) [35].

Certain limitations should be considered when inter-
preting our results. Our data were obtained from a group
of patients from a single ICU, so the findings may not be
extrapolated to other places. In addition, the records were
obtained from clinical histories, and it is not possible to
know the full context that led to the prescription of certain
medications, such as vasopressors, antibiotics, and corticos-
teroids. Mortality at 30 or 90 days was not evaluated, so a
comprehensive comparison with international studies was
not possible.
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5 Conclusion

We can conclude that advanced age, a diagnosis of septic
shock or diabetes mellitus at admission, complications such
as infections, and receiving vasopressors/inotropes conferred
a higher risk of dying in the ICU, while the use of systemic
corticosteroids was associated with an increased probability
of survival in different clinical contexts. These results can
help ICU physicians expand their knowledge of the risks that
can lead to fatal outcomes in this group of patients.
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