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Introduction: Mechanical ventilation is the primary method of supporting organ function for patients admitted to intensive care units
(ICU). The information on the characteristics and outcomes of patients requiring mechanical ventilation is essential to understanding
the causes of mortality among mechanically ventilated patients. However, the available literature in developing countries, including
Ethiopia, is limited.

Objective: The objective of this study was to assess the characteristics and outcomes of mechanically ventilated patients in adult
intensive care units in selected public hospitals, in Addis Ababa, Ethiopia, from 2019 to 2020.

Methods: An institutional-based cross-sectional study design was employed. All adult patients who were mechanically ventilated and
admitted to ICU for at least 24 hours between July 2019 and July 2020 were included in the study. The collected data were evaluated with
SPSS version 26 software. Multiple logistic regression models were used to indicate the association between dependent and independent
variables. The variables, which have an independent association with poor outcomes, were identified with a p-value less than 0.05.
Results: Of 180 mechanically ventilated patients, 98(54.4%) were male. The main reason for ventilation was respiratory failure. The
mean duration of stay on the ventilator was 7.09+ 6.06, and the mortality rate in mechanically ventilated patients was 41.7%. The
mortality rate was higher in patients with cardiac diseases 43(57.70%). Inotropic use, not taking sedation, and length of stay on
a mechanical ventilator were independently associated with mortality.

Conclusion: The mortality rate of mechanically ventilated patients in the selected public hospitals was high. The clinicians must
strive to balance the necessity and benefit of sedation use with the potential to negatively affect the patient outcome. In addition, the
risk:benefit assessment of ventilation must be done for all patients requiring ventilator support.
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Background
The number of patients requiring intensive care is increasing worldwide. Many of these patients need mechanical
ventilation." Mechanical ventilation is the essential strategy of supporting organ function in patients treated in intensive
care units (ICUs) and has become emblematic of the ICU since its use has resulted in the development of intensive care
units and the establishment of intensive therapy as a separate medical area.”
The fundamental objectives of mechanical ventilation are to improve pulmonary gas exchange and relieve respiratory
distress, thus facilitating lung and airway healing while at the same time lessening the risk for iatrogenic complications.’
Despite its importance, patients who are put on ventilators are prone to preventable complications like ventilator-
associated pneumonia, pneumothorax, pulmonary embolism, and atelectasis.* A chart review study done in southern
India and Egypt, Cairo, also found that a higher mortality rate among ventilated patients, which were 67.21% and 64%,
respectively. Patient management and pre-mechanical ventilation factors were found to be independently associated with

increased mortality.>
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Understanding the characteristics of the mechanically ventilated patients such as the indication for mechanical
ventilation, the ventilator management strategy, techniques used to identify patients capable of ventilator discontinuation,
management of the interaction between weaning and sedation, and the outcome of the patient may help minimize both
complications and resource consumption during mechanical ventilation.”®

Most studies on the characteristics and outcome of ventilator support were usually carried out in high-income
countries, and very little contemporary data from low-income countries are available.”'® Therefore, this study aimed
at assessing the characteristics and outcomes of mechanically ventilated patients at adult ICUs of selected public
hospitals in Addis Ababa.

Methods
Study Design and Study Period

An institutional-based cross-sectional study was employed through a review of patients’ medical cards, which were
admitted from July 2019 to July 2020.

Study Setting

The study was conducted in Addis Ababa, which is the capital city of Ethiopia, and the seat of the African Union. The
city encompasses 40 private hospitals and 14 public hospitals. Of the 14 public hospitals, 4 were excluded from the study.
Due to Ethiopia’s Tigray war, two of them were providing services for combat injuries and were closed for research
(national security issue), and the other hospitals were excluded due to lack of ICU service. The study was conducted in
three randomly selected public hospitals in the city. These are Menelik II Hospital, Yekatit 12 Hospital, and St. Paul
Hospital, where they provide ICU services for critically ill patients.

Study Participants

The source population was all patients who were admitted to adult ICU in selected public hospitals during the stated
period. Eligibility criteria included being the age greater than 18 and being mechanically ventilated for at least 24 hours.
Incomplete recording and lost charts were excluded from the study.

Sample Size Determination

A single population proportion formula was used to calculate the sample size (n) by considering the following statistical
assumptions; the prevalence of mortality among mechanically ventilated patients was 28.6 which was taken from a study
conducted at Ayder comprehensive specialized hospital, Ethiopia.'" The level of confidence (o)) was set at 0.05 (Z (1-0) =
1.96) and the margin of error was taken as 0.05. Consequently, the calculated sample size adjusted with 10% considera-
tion for the non-response rate was 202.

[Z(a))* x P(q)
d2

n—=

where n = Minimum sample size for a statistically significant survey
Z = Standard normal deviate at 95% confidence interval two-tailed test is; = 1.96
P = proportion of ICU mortality rate for patients under mechanical ventilation taken as 28.6%,
q = 1-p, d = margin of error taken as 5% = 0.05

Sampling Procedures

The three public hospitals were selected by simple random sampling. Then, to select the study participants from each
hospital, the proportional allocation formula was used based on caseloads. There were 450 mechanically ventilated
patients admitted to the selected hospitals (154 from Yekatiti 12 hospital, 120 from Menelik II hospital, and 176 from
Saint Paul Hospital) from July 8, 2019 to July 7, 2020. After that, medical records of mechanically ventilated adult
patients were taken from the identified cards in each hospital; a simple random sampling technique was applied to select
the study participants.
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Data Collection Techniques and Instrument
Data was collected from the study population using a structured data abstraction tool adapted from different works of
literature™'"'? based on the elements intended to study.

The charts were reviewed based on the questions created to measure the characteristics of mechanically ventilated
patients. These variables are defined as what was male-to-female ratio, the age of mechanically ventilated patients, how
(in what mode), what was their initial diagnosis while admission to ICU, what was their main indication, what access to
the airway was employed, type of sedation used and for how long adult patients used the mechanical ventilator and what
was the main complications they developed and also the method of weaning from a mechanical ventilator. And also, did
the patient develop acute respiratory distress syndrome (ARDS), sepsis, and multiple organ dysfunction syndromes
(MODS) during the mechanical ventilation period. In this study, the outcome is interpreted as a patient after mechanical
ventilation whether survived or not survived. This dichotomous measure was coded 1= for not survived, 0 if otherwise.

Data Quality Assurance

A properly designed and structured data extraction tool was used. Data collectors were given 2 days of training and
closely supervised during data collection and entry. The data collectors were health professionals, who hold a master of
science in Emergency Medicine and Critical care nursing, for better understanding and interpretation of the patients’
medical charts. The pre-test was carried out in Tirunesh Beijing Hospital to check the completeness and clarity of the
tool. And some parts of the collection tool were revised and adjusted.

Data Entry, Processing, and Analysis

Clean-up and cross-checking of data were done before analysis. Data were checked for completeness and coded manually
and entered into EpiData version 4.6 for validation. Then, exported to SPSS version 26 for analysis. Descriptive statistics
such as frequency and percentage were used to summarize the data while tables and graphs were used for the presentation
of the data. Purposive selections of the variable with a p-value of <0.25 on bivariate analysis were considered to identify
factors associated with outcomes of the ventilated patient. A multivariable logistic regression model was fitted to control
the possible effect of confounders. Finally, the variables which have an independent association with poor outcomes were
identified and reported with OR, with 95% CI and a p-value less than 0.05.

Ethical Consideration

The ethical clearance was obtained from Addis Ababa University College of Health Sciences Department of Emergency
Medicine and Addis Ababa Regional Health Bureau. Informed consent was obtained from all hospitals before proceeding
with data collection from charts. This was done after a clear description of the objectives of the study and its procedures.
Additionally, the confidentiality of all the data to be gained was respected. This study also complies with the Declaration
of Helsinki. Confidentiality was ensured by not mentioning patients’ names in the questionnaire, and unauthorized

individuals were not allowed to access the data that were collected by using a password-protected computer.

Results

Socio-Demographic Characteristics of Ventilated Adult Patients

From 202 randomly selected mechanically ventilated patients, admitted from July 2019 to July 2020, 22 patients were
excluded from the analysis because their charts were incomplete or could not be located. So, 180 (89.1%) patients were
included in this study. The majority 107(59.4%) of the participants were between 18 and 40 years. The mean and
standard deviation age of respondents was 42.2+18.1 years with a minimum of 18 years and a maximum of 92
years. More than half of the patients were male 98(54.4%) (Table 1).
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Table | Socio-Demographic Characteristics of Mechanically Ventilated Adult Patients
in Selected Public Hospital ICU (n=180) 2021

Variable Frequency (N) Percent (%)
Age (years) 1840 107 594

41-70 56 311

>70 17 9.4
Sex Male 98 544

Female 82 45.6

Characteristics of Mechanically Ventilated Patients
Categories and Source of Admission to ICU

Of the total of 180 ventilated patients, the majority [123(68.3%)] of them had medical illnesses, while 42(23.3%) had a surgical
illnesses. Regarding the source of ICU admission, the majority were from Emergency [94(52.2%)], followed by inpatient wards
[57(37.1%)], operation room [23(12.1%)], and 6(3.3%) were from other hospitals. Regarding the reason for admission, 56
(31.1%) had respiratory problems, followed by neurologic (18.4%), and cardiac (11%). The readmission rate was 8.3% (Table 2).

Table 2 Clinical Diagnosis of Patients in MV, of Selected Public Hospitals, 2021

Variable Sub-Variable Frequency (N) Percent (%)
Neurological (33, 18.4%) TBI 5 2.8
Meningitis 6 33
Stroke 9 5
Subdural hematoma 4 22
Others* 9 5
Respiratory (56, 31.1%) Bronchial asthma 6 33
ARDS 10 55
Pneumonia 26 14.4
Pulmonary trumbo embolism 6 33
Upper airway obstruction 3 1.7
Others** 5 2.8
Cardiovascular (20, 11%) Congestive heart failure 5 2.8
Myocardial infarction 6 33
Cardiogenic shock 3 1.7
Peripheral artery disease 3 1.7
Post cardiac arrest 3 1.7
Surgical (Post OP) (13, 7.3%) Acute abdomen 14 78
Sepsis (9, 5%) 9 5
Renal (3, 1.7%) Renal disease 3 1.7
Gastrointestinal (10, 5.6%) Upper Gl bleeding 3 1.7
Liver disease 3 1.7
Others™* 4 22
Endocrine (7, 4.2%) DKA 3 1.8
HHS | 0.6
Thyroid storm 3 1.8
Toxicology (9, 5%) Poisoning 9 5
Others (19, 10.7%) Malignancy 7 4
PPH 2 1.1
Burn | 0.6
Poly-trauma 4 2.2
Tetanus 4 22
Relapsing fever | 0.6

Notes: *Epilepsy, spinal cord injury, brain abscess, uremic encephalopathy. **COPD, tuberculosis. ***Peptic ulcer disease, mesenteric ischemia.
Abbreviations: TBI, traumatic brain injury; HHS, hyperosmolar hyperglycemic state; DKA, diabetic ketone Acidosis; ARDS, acute

respiratory distress syndrome; CHF, cardiac heart failure; PPH, postpartum hemorrhage; RTA, road traffic accident.
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Indication and Initial Mode of Mechanical Ventilation

Respiratory failure and Airway protection were the major indications for mechanical ventilation in this study representing
86(47.8%) and 75(41.7%), respectively. Other indications included cardiovascular failure (shock) [17(9.4%)] and neuro-
muscular disease [2(1.1%)]. Access to the airway used were ETT [179(98.9%)] and tracheostomy [2(1.1%)]. Various modes
of ventilation strategy used in ICU and the frequency of each mode are as follows: The most commonly utilized initial
ventilator modes were A/C VCV [92(51.1%)], followed by (A/C PCV [42(23.3%)], SIMV [35(19.4%)], and CPAP [9(5%)].

Comorbidity and GCS at Admission

Of the total study population, 78(43.3%) patients had comorbidity. Hypertension [26(14.4%)] and diabetes mellitus [18
(10%)] were the most common comorbidities followed by HIV/AIDS [14(7.8%)], tuberculosis [6(3.3%)], CHF [9(5%)],
stroke [5(2.8%)] and others [7(5.6%)]. From the physical examination, the GCS of patients at admission was <8 in 68
(37.8%), 9—12 in 48(26.7%) and for the remaining 64(35.6%) patients GCS was from 13 to 15.

Length of Stay

The mean and standard deviation length of stay of respondents in the hospital was 16.85+ 19.737, in ICU was 10.04
+10.242, and on a mechanical ventilator was 7.09+£6.06. The majority of the patients stay in hospital (75%) and ICU
(50%) for more than 7 days. On the other hand, the majority of the patients stay on a mechanical ventilator for 4-7 days
(Figure 1). In our study, those with Neuromuscular cases as a reason for ventilation had a longer duration on the
ventilator (13.50 £ 2.121) followed by toxicology cases (11.13 £ 10.934), sepsis (8.56 = 5.175), GI diseases (8.44 +
7.418), and neurologic disease (7.87 = 6.224).

The Sedation Used and Weaning Methods

Of 180 patients who were on MV 150 (83.3%) used sedative drugs. Among them, more than half (53.8%) were sedated
using Diazepam followed by ketamine (25.3%), Propofol (9.1%), and thiopental 4(1.6%). The weaning methods used for
the improved patients were CPAP [54 (53.5%)], T-tube trial [23(22.7%)], and PS with CPAP [24(23.8%)]. In this study, 4
(4%) of the survived patients accidentally extubated themselves.

Complications

Of the total study participants, 40(22.2%) had developed mechanical ventilation-related complications. Of which,
ventilator-associated pneumonia was developed in 27(15%) patients; pneumothorax in 6(3%) patients, emphysema and
post-extubation stridor each account for 3(1.7%) patients, and other complications account for 7(3.8%)
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Figure | Length of stay in the hospital, ICU, and on mechanical ventilator of ventilated adult patients in selected public hospitals, ICU, Addis Ababa Ethiopia, 2021.
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Organ Failure and Other Characteristics

From the total of 180 ventilated patients, more than half 122(67.8%) developed at least one organ failure. Forty-nine
(27.2%) developed multi-organ dysfunction syndrome. Of these, 59(32.8%) developed cardiac, 48(26.7%) renal, 51
(28.3%) neurological, 15(8.3%) hematologic and 13(7.2%) hepatic failure. Acute respiratory distress syndrome was seen
in 24(13.3%) of the patients. Regarding inotropic drug use, 74(41.1%) patients were on ionotropic support, ulcer and
DVT prophylaxis were used by 118(65.6%), and 136(75.6%) of them, respectively. For 13(7.2%) patients, cardiopul-
monary resuscitation procedures were performed before they were admitted to the intensive care unit.

Outcome

Among the total study participants, 105(58.3%) survived and 75(41.7%) dead. Sepsis was the leading cause of death 35
(46.67%). The mortality rate was higher in patients with cardiac diseases [43(59%)], followed by respiratory disease
(48%). The mortality rate was 57.7% in patients ventilated for 1-3 days, 44% in patients who stayed for more than 7 days
on mechanical ventilation, and 28.37% for patients ventilated for 4—7days.

Factors Associated with the Outcome of Mechanically Ventilated Patients Admitted at
ICU

In bivariate logistic regression analysis GCS level, readmission status, sepsis, cardiovascular failure, length of stay in
ICU, length of stay on MV, CPR before admission, inotropic use, multi-organ dysfunction syndrome (MODS), and
sedation used were eligible for multivariable regression.

In multivariable regression analysis, length of stay on MV, inotropic use, GI prophylaxis use, and not taking sedation
were statistically positively associated with mortality at a p-value of less than 0.05 but the other variables were not found
statistically significant. The probability of mortality for those who stay in a mechanical ventilator for more than 7 days is
greater than by 19.2%(OR, 0.192; 95% CI, 0.040-0.926) as compared to those who stay for 4-7 days. The odds of
mortality for those who hadreceived sedation is higher by 3.951 times (OR, 3.951; 95% CI, 1.035-15.089) as compared
to those who have taken sedatives. The odds of those who took inotropes mortality were 17.5 times more likely (OR,
17.5; 95% CI, 4.652—65.959) than those who have not taken inotropes (Table 3).

Table 3 Logistic Regression Analysis of Associated Factors with the Outcome of Mechanically Ventilated Patients Among
Adult ICU of Selected Hospitals, Addis Ababa, Ethiopia, 2021

Variables Final Outcome | COR (95% CI) AOR (95% CI) P value
Survived | Dead

GCS category 3-8 27 41 2.899 (1.427-5.888) 0.846 (0.151-4.757) 0.850
9-12 | 36 12 0.636 (0.277-1.463) 0.383 (0.102-1.442) 0.156
13- 42 22 1.00 1.00
15

Sepsis Yes 10 29 5.989 (2.690-13.334) 1.938 (0.517-7.262) 0.326
No 95 46 1.00 1.00

Length of stay in intensive care unit 1-3 8 22 5.500 (2.191-13.805) 8.554 (0.946-77.342) | 0.056
4-7 37 23 1.243 (0.630-2.455) 1.995 (0.471-8.444) 0.348
>7 60 30 1.00 1.00

(Continued)
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Table 3 (Continued).

Variables Final Outcome | COR (95% CI) AOR (95% CI) P value
Survived | Dead

Length of stay in mechanical ventilator | 1-3 22 30 1.705 (0.790-3.676) 0.452 (0.068-3.018) 0.412
4-7 53 21 0.495 (0.237-1.035) 0.192 (0.040-0.926) 0.040°*
>7 30 24 1.00 1.00

Readmission Yes 5 10 3.077 (1.006-9.412) 2.459 (0.532-11.359) | 0.249
No 100 65 1.00 1.00

Organ failure Yes 59 63 4.093 (1.977-8.475) 0.502 (0.102-2.388) 0.386
No 46 12 1.00 1.00

Cardiovascular (OF) Yes 20 39 4.604 (2.367-8.954) 1.040 (0.217—4.996) 0.961
No 85 36 1.00 1.00

Neurological (OF) Yes 16 35 4.867 (2.419-9.795) 6.470 (0.947-44.214) | 0.057
No 89 40 1.00 1.00

MODS Yes 15 34 4.976 (2.444-10.130) 0.772 (0.238—4.309) 0.768
No 90 41 1.00 1.00

CPR before admission Yes | 12 19.810 (2.515— 3.086 (0.186-51.189) | 0.432

156.025)

No 104 63 1.00 1.00

Inotropic use Yes 16 58 18.978 (8.888—40.523) 17.517 (4.652-65.959) | 0.000**
No 89 17 1.00 1.00

Gl prophylaxis use Yes 85 51 1.00 1.00
No 20 24 2.000 (1.006-3.977) 0.623 (0.144-2.685) 0.525

Sedation use Yes 93 57 1.00 1.00
No 12 18 2.447 (1.098-5.454) 3.951 (1.035-15.089) | 0.044**

Notes: NB *#p<0.05, and |.00=reference.

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; GCS,

syndromes; CPR, cardiopulmonary resuscitation; Gl, gastrointestinal.

Discussion

Glasgow Coma Scale/Score; OF, organ failure; MODS, multiple organ dysfunction

The use of a mechanical ventilator in patients admitted to ICU has been increasing. The data regarding the characteristics
and outcome of the ventilated patient are vital since it allows better conveying the outcome to the patient’s family.'* This
study assessed the characteristics and outcomes of mechanically ventilated adult patients admitted to the ICU of selected
public hospitals in Addis Ababa.

In this study, the mean age was 42.2+18.1 years and 54.4% of them were males. This finding was similar to a study
conducted in Maharashtra, India (43.22 years) and lower than studies done in western India (58.80 years) and chili (54.6
years).>>!* This may be due to the lower mean age of the Ethiopian population. The preponderance of male sex was
similar to a study done in Brazil (52%)."
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Respiratory failure was the main indication for mechanical ventilation in this study representing 47.8%. This finding
was in line with other published studies in India, Chile, Nigeria, and Ethiopia, which ranged from 38.6% to
86.07%.>%'-1° Nevertheless, the study conducted in Cairo prevails cardiac disease as the predominant indication of
mechanical ventilation. This discrepancy in indication might be due to the type of intensive care unit and the difference in
the category of diseases in the setting.

More than half (51.1%) of the study participants were on (Assist control volume-controlled ventilation) A/C VCV as
initial ventilator modes. Similarly, Tobi et al found volume-controlled ventilation (VCV) as the main (61.8%) initial
ventilation strategy.® On the other hand, the study conducted in India and Brazil indicates the predominant mode of initial
ventilation (66% and 73%) was the PCV, and in Benin teaching hospital, Nigeria the preferred mode of ventilation was
SIMV (52.3%) which is different from our study.>>'” The selection of initial ventilation strategy can be varying based
on individual preferences and needs.

In this study, the mean duration of patients’ stay on mechanical ventilators and ICU was 7.09+ 6.06 and 10.04 +
10.242 days, respectively. Likewise, a multicenter study conducted in 19 Chilean ICUs showed that the Mean duration of
MV and length of stay in ICU were 7.848.7 and 11.1+ 14 days, respectively.'” The report from Nassar et al also showed
that the duration of mechanical ventilation was 6+10 days, which is slightly similar to our study.® However, the study
from southern Brazil and Nigeria showed a higher mean duration of stay on mechanical ventilation which is 9.3 days and
12.3 days, respectively.'>!” The discrepancy in ventilator stay might be attributed to the late admission of patients.

Multi-organ dysfunction syndrome was found in 27.2% of the study participants. The organ failed were cardiac 59
(32.8%), neurological 51 (28.3%), renal 48 (26.7%), hematologic [15(8.3%)] and hepatic failure [13(7.2%)]. On contrary,
the study conducted in southern Brazil shows higher multi-organ dysfunction (45%) and the organ failing were renal
(26%), cardiovascular (20.4%), coagulopathy (18%), neurological (10%), and hepatic (7.7%). This might be due to the
diagnostic capability and specialization of the ICU.

In this study, 22.2% of the study participants developed mechanical ventilation-related complications. Ventilator-
associated pneumonia (15%) was the main complication. This finding is in line with the finding by Nassar et al in which
14.8% of the patients developed VAP as a major complication. However, the report from Berhe et al shows a higher
VAP (27.6%) rate than our study.'' This might be due to better care in our study setting.

Weaning from the ventilator is the main issue in ICUs. The main weaning technique employed for the survived
patients in this study was CPAP (51%) followed by a T-tube trial (22%). Our finding is different from the studies
conducted in Chile and Egypt. In those studies, the preferred method of weaning were T-tube and PS-CPAP,
respectively.®® The variation in the findings could be attributed to the preference of the physicians and the patient’s
tolerance for both methods.

In the present study, the mortality among mechanically ventilated patients was 41.7%. The report from different
published study shows 34% in Brazil, 42.1% in central India, 67.21% in western India, 31.8% in Nigeria, 64% in Egypt,
73.5% in Uganda and 28.6% in Ayder Hospital, Ethiopia.>®!'"'>1%181 Our findings were almost the same as the study
conducted by Chiwhane and Diwan, which reported 42.1%. On other hand, our finding was higher than the studies
conducted in Brazil (34%), Nigeria (31.8%), and Ayder Hospital, Ethiopia (28.6%). The highest mortality in our study
might be due to delayed admission to intensive care (due to delayed professional decision, lack of beds, and an
inadequate number of a ventilator), late referral, and admission problems (admitting unsalvageable patients, lack of
standardized illness severity scoring strategies). In this study, mortality rate was higher in patients with cardiac diseases
(59%). Similarly, Nassar et al reported that the mortality rate was higher in patients with cardiac diseases.

The main factors independently associated with mortality in this study were the length of stay on the mechanical
ventilator, inotropic use, and sedation use. Our findings are different from a study conducted in southern Brazil;
Maharashtra, India; and Ayder, which reported that age, organ failures, ARDS, comorbidity, sepsis, length of stay on
mechanical ventilation, and ICU stay were significantly associated with mortality.'""'>'® This difference might be due to

the study design, sample size, and setup of the hospital.
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Limitation of the Study

The findings in this study are subjected to some limitations. Since the nature of the study was retrospective, no direct
intervention or direct observation of patients was done. The limited number of patients is also another limitation. Despite
the limitations, this study has strengths. It is the first multicenter study on the characteristics and outcomes of
mechanically ventilated patients in the adult ICU of Addis Ababa, possibly in Ethiopia. It also tried to incorporate
most of the pertinent characteristics of mechanically ventilated patients.

Generalizability
The potential generalizability of the evidence generated by this study to other settings should be considered in view of the
study setting, context, methods, and limitations described in this study.

Conclusion

The mortality rate of mechanically ventilated patients in the selected public hospitals was substantially high. Patients
with cardiac diseases were found to have higher mortality rates. The main reason for admission was respiratory causes.
Respiratory failure was the main indication for the initiation of mechanical ventilation. The main factors independently
associated with mortality in this study were the length of stay on the mechanical ventilator, inotropic use, and not taking
sedation. This suggests that clinicians must strive to balance the necessity and benefit of sedation use with the potential to
negatively affect the patient outcome. In addition, the risk:benefit assessment of ventilation must be done for all patients
requiring ventilator support.

Abbreviations

A/C, assist control; ARDS, acute respiratory distress syndrome; CPAP, continuous positive airway pressure; DVT, deep
vein thrombosis; ETT, endotracheal tube; FIO2, fraction of inspired oxygen; GCS, Glasgow Coma Score; ICU, intensive
care unit; MODS, multiple organ dysfunction syndromes; MV, mechanical ventilation; PEEP, peak end-expiratory
pressure; PCV, pressure-controlled ventilation; PSV, pressure support ventilation; SIMV, synchronized intermittent
mandatory ventilation; SPSS, Statistical Package for Social Sciences; VAP, ventilator-associated pneumonia; VCV,
volume-controlled ventilation.
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