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ABSTRACT

Background and Objective. Epidemiology data on prolonged mechanical ventilation (PMV) and PMV patient features 
in the Philippines is lacking. This retrospective cross-sectional study aimed to determine the prevalence of PMV among 
intubated patients, describe patient characteristics and outcomes, and identify risk factors associated with PMV.
 
Methods. A retrospective review of records was done on adult intubated patients admitted under the Medical 
Intensive Care Unit Service from July 2022 to June 2023. Various clinical characteristics and outcomes of PMV and 
non-PMV patients were collected, compared, and analyzed. PMV was defined as having MV for ≥6 hours per day 
for >21 days.
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Results. Among 261 intubated ICU patients admitted, 75 
(28.7%) required PMV. PMV patients were older (62 vs. 
53.5), had higher Charlson Comorbidity Index scores (4 
vs. 3), and required vasopressors (81.33% vs. 54.84%) 
and blood products (93.33% vs. 51.08%) more often. 
Nosocomial infections (86.67% vs. 45.70%), ventilator-
related (30.67% vs. 12.37%) and in-hospital (66.22% 
vs. 32.97%) complications developed more frequently. 
Outcomes such as ICU length of stay (29.5 vs. 7 days) 
and hospital mortality (61.33% vs. 41.94%) were longer. 
Vasopressor use (OR 2.25, 95% CI 1.06-4.76), develop-
ment of nosocomial infections (OR 6.20, 95% CI 2.64-
14.56), and development of in-hospital-related compli-
cations (OR 2.20, 95% CI 1.13-4.30) were independent 
predictors of PMV.
 
Conclusion. In this single-center investigation, 28.7% 
of ICU patients required PMV. Knowledge of patient 
characteristics and risk factors aid in the development of 
interventions that improve outcomes and reduce PMV 
prevalence. Larger studies are recommended to assess 
nationwide PMV epidemiology and provide data on the 
need for step-down units for weaning.

Keywords: ventilator, mechanical, intensive care unit, 
ventilator weaning, critical illness/epidemiology
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INTRODUCTION

Prolonged mechanical ventilation (PMV) is defined as 
mechanical ventilation (MV) for at least 6 hours per day for 
greater than 21 days according to the National Association 
for Medical Direction of Respiratory Care (NAMDRC) 
consensus conference in 2005.1 Due to improved clinical 
care in acute and critical care settings, there is an increasing 
proportion of patients requiring immediate mechanical 
ventilation that survive the acute phase of respiratory 
failure and critical illness that will require more prolonged 
ventilatory support. An estimated 5 to 13% of patients who 
undergo invasive MV eventually require prolonged support.2 
A single-center retrospective study in Japan by Nagata et 
al. estimated the incidence of PMV at 7.3%, with a median 
duration of 37 days.3 Similarly, single-center studies in 
Taiwan and Korea have reported incidences of 6.58% and 
5.1%, respectively.4,5

Multiple factors have been associated with PMV. 
Emergency ICU admission and steroid use during MV were 
identified by Nagata et al. in Japan.3 In Brazil, a multicenter 
study revealed that PMV patients have higher APACHE 
II scores within 24 hours of ICU admission, vasopressor 
use, renal replacement therapy, and parenteral nutrition 
compared to non-PMV patients. Furthermore, development 
of complications such as pressure ulcers, infections, and 
pulmonary embolism increased the risk for PMV.6  A study 
by Li et al. in China revealed that an age of >74 years and 
chronic congestive heart failure were associated with weaning 
failure.7 

The I-TRACH score, consisting of six variables (ICU 
intubation, heart rate, BUN, pH, creatinine, and bicarbonate), 
was validated in a prospective observational study to predict 
the need for MV >7 and >14 days from the time of intubation.8 
However, this scoring system still requires validation from 
a multicenter trial for the aforementioned durations, and 
remains to be validated for durations longer than 21 days.

In the Philippines, there is a lack of step-down medical 
facilities such as respiratory care centers, long-term acute care 
centers, and weaning units that can accommodate patients 
requiring only ventilatory support. Hence, most ICU patients 
remain long-term in the ICU or are transferred out to ward 
beds until they are successfully weaned. Consequently, 
resources are directed to patients whose sole indication for 
ICU admission is invasive ventilatory support, rather than 
to those needing more intensive and urgent medical care.9

Furthermore, despite the best quality of care and 
maximum lifesaving interventions, critically-ill patients are 
generally discharged with worse quality of life and functional 
capacity; patients on PMV being identified as having one of 
the worst reductions in quality of life.10 A study by Ho et 
al. on outcomes of patients with PMV revealed that 26.1% 
of discharged patients required assistance for activities of 
daily living while 28.3% were bedbound on discharge.11 
Additionally, patients on PMV have greater mortality 

rates post-discharge, increased healthcare costs, and higher 
resource utilization compared to non-PMV patients.12 
Although a proportion of these patients improve over time 
with rehabilitation,13 the amount of resources and medical 
expenses directed to these patients are often disproportionate 
compared to the expected outcomes.14 

Currently, there is a dearth of knowledge on the 
epidemiology of prolonged mechanical ventilation in the 
Philippines as well as the characteristics of Filipino patients 
that require PMV. Knowledge of prevalence and factors 
associated with prolonged mechanical ventilation allows 
physicians to provide realistic expectations for families to 
effectively facilitate resource planning and determining goals 
of care. Additionally, empiric knowledge on factors which 
contribute to PMV such as pressure ulcers and nosocomial 
infections will in turn drive further studies that seek to 
address these potentially correctable factors in the ICU 
setting. Furthermore, it will inform administrative decisions 
regarding the establishment of step-down facilities and the 
use of cost-effective management for this subset of patients.14 

The study aimed to determine the prevalence of PMV 
and describe the clinical characteristics and outcomes of 
PMV among intubated patients admitted in the Medical 
Intensive Care Unit (MICU). Furthermore, it aimed to 
identify risk factors associated with PMV among intubated 
patients admitted in the MICU.

METHODS

Study Design and Setting
This study was a cross-sectional review and was limited 

to the review of medical records of patients admitted to the 
MICU. The study was conducted in the University of the 
Philippines - Philippine General Hospital (UP-PGH), the 
national university teaching hospital and a tertiary referral 
center in Manila, Philippines. 

The Department of Medicine admits critically ill patients 
to the MICU, a 14-bed ICU catering to service patients. 
Admission is prioritized based on bed availability, disease 
severity, ICU admission indication, prognosis, and other 
factors, as determined by the ICU consultant-in-charge and 
residents-in-charge among the pool of referred patients. All 
admitted service patients are managed primarily by the ICU 
service, consisting of the service consultants and residents-in-
charge but are managed in collaboration with the Cardiology, 
Pulmonary Medicine, Infectious Diseases, and Nephrology 
services as part of a blanket-referral system. Patients are 
referred additionally to other specialties and subspecialties 
as deemed necessary by the ICU service. 

Study Population
The study included all patients admitted to the MICU 

service from July 1, 2022 to June 30, 2023 that fulfilled the 
following inclusion criteria: patients aged ≥19 years, admitted 
under the Internal Medicine service as a service patient, and 
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received invasive MV initiated during the admission, whether 
through endotracheal intubation or through an advanced 
airway such as a tracheostoma. The following patients 
were excluded: those under the primary service of other 
departments, those transferred to or from another service or 
department, or those transferred to or from the Pay services. 
Patients who were also on mechanical ventilation prior to 
hospital admission were not included. Furthermore, patients 
who received noninvasive forms of advanced ventilation (i.e., 
bilevel positive airway pressure, high-flow nasal cannula) 
and patients that were not intubated but admitted in the 
ICU were excluded. However, patients initially admitted to 
the ICU on non-invasive ventilation but were subsequently 
intubated were included. 

Successful liberation was defined as being liberated from 
MV for at least 48 consecutive hours.3 Patients that were not 
successfully liberated (i.e., reintubated due to self-extubation, 
reintubated due to failure of extubation, etc.) were included in 
the analysis for PMV. For patients with multiple admissions 
to the ICU, each admission was considered separately. 
Readmissions of the same patient in the MICU were 
recorded and analyzed as separate data points. The review 
included all cases admitted during the aforementioned period 
and records of cases from 30 days prior if available.

Power analysis was performed using G*Power version 
3.1. A sample size of 300 achieved 52% power in a multi-
variable logistic regression analysis to determine significant 
factors associated with PMV among intubated ICU patients. 
The analysis detected a small-to-medium effect size (OR 
of 1.7) with 5% two-sided level of significance in a multi-
variable regression with an R-squared of at most 0.40.

Study Variables
Data were extracted retrospectively from electronic 

medical records of patients admitted to the ICU during 
the study period. The following data were obtained on ICU 
admission: age, sex, smoking history,15 comorbidities,14 
Charlson Comorbidity Index,16  history of prior hospitali-
zation in the past 30 days, functional status on admission, 
diagnosis on ICU admission, source of ICU admission, Acute 
Physiology and Chronic Health Evaluation (APACHE) 
II score,17 Sequential Organ Failure Assessment (SOFA) 
score,18 and Glasgow Coma Score on ICU admission. 
Other data collected on ICU admission included number 
of medications, presence of infection (both pulmonary and 
non-pulmonary), whether the patient was ventilated on the 
first day of hospital admission, and clinical and laboratory 
parameters derived from the I-TRACH score: (tachycardia 
(HR >110), elevated BUN (BUN >25 mg/dL), acidemia (pH 
<7.25), creatinine >2 mg/dL, HCO3 <20 meq/L).8 Variables 
included in the analysis were selected based on previous 
literature, data availability, and clinical relevance.

Data during ICU admission were also collected, 
namely: vasopressor use, renal replacement therapy, blood 
transfusion, and the development of nosocomial infections, 

MV-related complications, and in-hospital-related compli-
cations.14 Nosocomial infections are infections needing 
antibiotics that developed within 48 hours of hospitalization. 
Mechanical ventilator-related complications on the other 
hand were limited to pneumothorax, mucus plug, and 
atelectasis. The development of nosocomial infections and 
mechanical ventilator-related complications were identified 
based on the assessment of the attending physician as 
written in the chart. Time metrics included time from 
admission to ICU referral, time from ICU referral to ICU 
admission, duration of MV use, duration of non-invasive 
ventilation, tracheostomy rate, time from intubation to day 
of tracheostomy, ICU length of stay, ER length of stay, 
and hospital length of stay. Clinical outcomes such as ICU 
mortality, hospital mortality, ICU discharge, and hospital 
discharge were also obtained. The variables, their operational 
definitions, and the type of data obtained are described in 
the Appendix.

Data Collection
Data collection involved reviewing the medical charts of 

patients included in the study. This was done by the study 
investigators and one additional research assistant (RA). 
Prior to actual data collection, the RA was also trained by the 
investigators on procedures for data extraction and collection.

After ethical approval of the University of the Philippines 
Manila Research Ethics Board (UPMREB 2023-0599-
01), permission to conduct research was requested from the 
Expanded Hospital Research Office. A request for access 
to the medical charts was then sent to the Medical Records 
Division of the Philippine General Hospital. Access to 
records were requested for all cases admitted to the Medical 
ICU during the study period and cases from 30 days prior to 
the start of the study period to allow for additional review of 
prior admissions/hospitalizations. Access to this information 
was requested for the authors of the study and the RA.

Once the approval was obtained, data extraction and 
encoding were done by the study investigators and RA. The 
anonymity of patients' information in the data collection 
form was observed through assigning a code number to each 
admission. Information regarding demographic variables 
were obtained from the patient’s case record. Information 
regarding the clinical profile, diagnosis, and relevant 
information on the variables of inquiry were obtained from 
the inpatient medical record. All data extraction and encoding 
were done on standardized electronic data collection forms 
(via Google Forms). 

Validation of 20% of total collected data against the 
source medical records was done through separate data 
collection by a third party (i.e., one of the study investigators). 
The collected data of the assigned data collector and the third 
party were compared. The medical records were selected 
randomly using a list randomizer which was done until the 
20% of total collected data was validated. 
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Data Analysis and Statistical Methods
Data collected through the electronic forms platform 

were exported to spreadsheets for analysis. Categorical data 
were analyzed using descriptive statistics such as frequencies 
and percentages. Continuous and discrete variables were 
summarized using median and interquartile range. The 
prevalence of PMV was calculated and expressed as frequency, 
point estimate, and 95% confidence intervals. Characteristics 
of PMV and non-PMV patients were compared using Mann-
Whitney U-test for quantitative data and Chi-square for 
qualitative data. Outcomes describing the PMV and non-
PMV patients were similarly compared using the above tests.

Multiple logistic regression analysis was done to assess 
association between the dependent variable (PMV) and 
the independent/marginally associated variables of interest 
determined through literature review, which included 
age, comorbidities (stroke, heart failure, COPD, previous 
tuberculosis), APACHE score on ICU admission, vasopressor 
use, renal replacement therapy, nosocomial infections, in-
hospital-related complications, and tachycardia (HR >110), 
elevated BUN (BUN >25), acidemia (pH <7.25), elevated 

creatinine (>2 mg/dL), and decreased bicarbonate (<20 
meqs/L). The effect sizes from the multivariate analysis were 
reported as odds ratios. Confidence interval was set at 95% 
and statistical significance was based on p-value <0.05.19 
Model fit was assessed by comparing Akaike Information 
Criterion (AIC) and Bayesian Information Curve (BIC) 
among all specifications. For the AIC and BIC, the model 
with the lowest values was adopted. 

RESULTS

From July 1, 2022, to June 30, 2023, 348 patients were 
admitted to the MICU. After selection criteria screening, 261 
were included, while 87 were excluded, as shown in Figure 1. 
All patients had complete outcome data based on the chart 
review. The prevalence of PMV in the study population was 
28.7% [n=75, 95% CI (23.32, 34.64)]. 

Table 1 shows the clinical characteristics of patients 
included in the study group. Compared to patients who did 
not require PMV, patients who were on PMV were noted 
to be older (62 vs. 53.5; p<0.004) and scored higher in the 

Figure 1.	 Flow diagram of admitted ICU patients during the study period and their corresponding 
outcomes on hospital discharge.
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Table 1.	Clinical Characteristics of Patients Requiring and not Requiring PMV
 Characteristics [n=259] PMV (n=75) Non-PMV (n=186)  p-value

Age in years, median (IQR) 62 (20) 53.5 (25) 0.004

Male, n (%) 28 (37.33%) 106 (56.99%) 0.004

Smoking History   0.031
 Current, n (%) 9 (12.00%) 33 (17.74%)  
 Previous n (%) 17 (22.67%) 65 (34.95%)  
 Never, n (%) 49 (65.33%) 88 (47.31%)  

Comorbidities    
 Hypertension, n (%) 46 (61.33%) 109 (58.60%) 0.684
 Type 2 diabetes mellitus, n (%) 26 (34.67%) 59 (31.72%) 0.646
 Ischemic heart disease, n (%) 14 (18.67%) 39 (20.97%) 0.676
 Heart failure, n (%) 31 (41.33%) 76 (40.86%) 0.944
 Stroke, n (%) 10 (13.33%) 26 (13.98%) 0.891
 Myocardial infarction, n (%) 3 (4.00%) 18 (9.68%) 0.127
 Bronchial asthma, n (%) 8 (10.67%) 13 (6.99%) 0.323
 Chronic obstructive pulmonary disease, n (%) 6 (8.00%) 21 (11.29%) 0.430
 Past pulmonary tuberculosis, n (%) 18 (24.00%) 47 (25.27%) 0.830
 Thyroid disease, n (%) 2 (2.67%) 4 (2.15%) >0.999
 Chronic kidney disease, n (%) 27 (36.00%) 62 (33.33%) 0.681
 Malignancy, n (%) 10 (13.33%) 10 (5.38%) 0.029
 HIV / AIDS, n (%) 1 (1.33%) 1 (0.54%) 0.493
 Chronic liver disease, n (%) 3 (4.00%) 3 (1.61%) 0.359
 Hepatitis, n (%) 0 3 (1.61%) 0.559
 Gouty arthritis, n (%) 3 (4.00%) 5 (2.69%) 0.693
 Osteoarthritis, n (%) 0 1 (0.54%) >0.999
 Rheumatoid arthritis, n (%) 0 0 -
 Peptic ulcer disease, n (%) 0 1 (0.54%) >0.999

Charlson Comorbidity Index, median (IQR) 4 (3) 3 (3) 0.008

History of prior hospitalization in the past 30 days, n (%) 19 (25.33%) 45 (24.19%) 0.846

Functional status on admission   0.043
 Independent, n (%) 43 (57.33%) 126 (67.74%)  
 Partially Assisted, n (%) 18 (24.00%) 45 (24.19%)  
 Dependent, n (%) 14 (18.67%) 15 (8.06%)  

Diagnosis on ICU admission   0.033
 Acute respiratory failure/disease, n (%) 68 (90.67%) 133 (71.51%)  
 Cardiovascular disease, n (%) 2 (2.67%) 22 (11.83%)  
 Sepsis and septic shock, n (%) 3 (4.00%) 10 (5.38%)  
 Central nervous system disease, n (%) 0 1 (0.54%)  
 Gastrointestinal disease, n (%) 0 7 (3.76%)  
 Renal disease, n (%) 2 (2.67%) 11 (5.91%)  
 Others, n (%) 0 2 (1.08%)  

Admission source   0.306
 Emergency room, n (%) 54 (72.00%) 145 (77.96%)  
 Ward, n (%) 21 (28.00%) 41 (22.04%)  

APACHE II Score on ICU admission, median (IQR) 15 (9.8) 15 (11) 0.790

SOFA Score on ICU admission, median (IQR) 5 (3) 6 (5) 0.149

Glasgow Coma Score on ICU admission, median (IQR) 14.7 (1.4) 14.7 (1.4) 0.866

CPR/ACLS during admission course, n (%) 33 (44.00%) 68 (36.56%) 0.264

Number of medications on admission, median (IQR) 13 (5) 14 (6) 0.745

Presence of infection on admission, n (%)   0.042
 Pulmonary, n (%) 53 (70.67%) 118 (63.44%)  
 Non-pulmonary, n (%) 2 (2.67%) 23 (12.37%)  
 Both, n (%) 17 (22.67%) 30 (16.13%)  
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 Characteristics [n=259] PMV (n=75) Non-PMV (n=186)  p-value

Ventilated on Day 1, n (%) 62 (82.67%) 144 (77.42%) 0.347

Tachycardia (HR >110) on intubation, n (%) 33 (44.00%) 100 (53.76%) 0.153

Elevated BUN (BUN >25 mg/dL) on intubation, n (%) 38 (50.67%) 84 (45.16%) 0.420

Acidemia (pH <7.25) on intubation, n (%) 29 (38.67%) 89 (47.85%) 0.177

Creatinine >2 mg/dL on intubation, n (%) 34 (45.33%) 92 (49.46%) 0.546

HCO3 <20 meq/L on intubation, n (%) 37 (49.33%) 106 (56.99%) 0.261

Vasopressor use, n (%) 61 (81.33%) 102 (54.84%) <0.001

Renal replacement therapy use, n (%) 33 (44.00%) 77 (41.40%) 0.700

Blood transfusion utilization, n (%) 70 (93.33%) 95 (51.08%) <0.001

Development of nosocomial infections, n (%) 65 (86.67%) 85 (45.70%) <0.001

Development of MV-related complications, n (%) 23 (30.67%) 23 (12.37%) <0.001

Development of in-hospital related complications, n (%) 49 (66.22%) 61 (32.97%) <0.001

Table 1.	Clinical Characteristics of Patients Requiring and not Requiring PMV (continued)

Table 2.	Clinical Outcomes of Patients Requiring and not Requiring PMV
 Characteristics PMV (n=75) Non-PMV (n=186)  p-value

Time from admission to ICU referral, median (IQR) 1 (0) 1 (0) 0.669

Time from ICU referral to ICU admission, median (IQR) 2 (4) 2 (2) <0.001

Duration of MV use, median (IQR) 35 (25) 8 (7) -

Duration of non-invasive ventilation, median (IQR) 0 (0) 0 (1) 0.588

Tracheostomy rate, n (%) 40 (53.33%) 2 (1.08%) <0.001

Time from intubation to day of tracheostomy, median (IQR) 26 (12) 0 (0) <0.001

ICU length of stay, median (IQR) 29.5 (18) 7 (5) <0.001

ER length of stay, median (IQR) 4 (4) 2 (2) <0.001

Hospital length of stay, median (IQR) 42 (26) 13 (11) <0.001

ICU mortality, n (%) 32 (42.67%) 72 (38.71%) 0.555

Hospital mortality, n (%) 46 (61.33%) 78 (41.94%) 0.005

Outcome on ICU discharge   0.317
Expired, n (%) 32 (42.67%) 72 (38.71%)  
Transferred out to ward, n (%) 35 (46.67%) 76 (40.86%)  
Discharged, n (%) 7 (9.33%) 33 (17.74%)  
Home against medical advice, n (%) 1 (1.33%) 5 (2.69%)  

Outcome on hospital discharge   <0.001
Expired, n (%) 46 (61.33%) 78 (41.94%)  
Weaned and discharged, n (%) 20 (26.67%) 100 (53.76%)  
Home on MV, n (%) 2 (2.67%) 0  
Home against medical advice, n (%) 7 (9.33%) 8 (4.30%)  

Charlson Comorbidity Index (4 vs. 3; p 0.008). Fewer males 
required PMV than females. Among individual comorbi-
dities, only malignancy was shown to be significantly more 
frequent among patients requiring PMV. Patients who were 
never smokers and those with dependent functional status 
on admission were more often among those requiring PMV.

Patients who required PMV also more frequently had 
acute respiratory failure versus non-PMV patients (90.67% 
vs. 71.51%, p 0.033) on ICU admission. PMV patients also 
more frequently used vasopressors (81.33% vs. 54.84%; p 
<0.001) and blood transfusions (93.33% vs. 51.08%; p <0.001).  

Furthermore, PMV patients developed nosocomial infections 
(86.67% vs. 45.70%; p <0.001), in-hospital-related compli-
cations (66.22% vs. 32.97%, p <0.001), and MV complica-
tions (30.67% vs. 12.37%, p <0.001) more than patients not 
requiring PMV. 

APACHE II Score, SOFA score, and Glasgow Coma 
Scale on ICU admission were not significantly different 
between PMV and non-PMV groups. Presence of tachycardia 
(HR >110), elevated BUN, acidemia, creatinine >2 mg/dL, 
and HCO3 <20 meq/L during the time of intubation was not 
significantly different between groups. Similarly, intubation 
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on day 1 of admission, requirement for renal replacement 
therapy, number of medications on admission, and presence 
of infection on admission did not differ between the two 
groups.

As shown in Table 2, patients who required PMV had 
longer ER (4 vs 2 days, p <0.001), ICU (29.5 vs. 7 days; p 
<0.001), and hospital (42 vs 13 days, p <0.001) lengths of stay. 
PMV patients also had higher tracheostomy rates (53.33% 

vs. 1.08%, p <0.000), and longer time from ICU referral to 
ICU admission.

As shown in Figure 2, ICU mortality among patients 
requiring PMV was 43% compared to 39% among patients 
not requiring PMV. This was not significantly different (p = 
0.555) as described in Table 1.

Among patients requiring PMV, the in-hospital mor-
tality was 61.33% (n=46) as illustrated in Figure 3. Twenty 

Figure 2.	 Clinical outcomes of PMV and non-PMV patients at ICU discharge (n, %).

Figure 3.	 Clinical outcomes of PMV and non-PMV patients at hospital discharge (n, %).
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(26.67%) patients were weaned and discharged, two patients 
were sent home on MV, and seven went home against medical 
advice. Among non-PMV patients, 41.94% (n=78) expired 
while 53.76% (n=100) were weaned and discharged. Eight 
went home against medical advice. In-hospital mortality was 
noted to be significantly higher among patients requiring 
PMV. These outcomes were significantly different (p <0.001) 
as shown in Table 2.

Table 3 shows the results of the multivariable logistic 
regression analysis. Controlling for all factors of interest, three 
significant independent risk factors for PMV were identified. 
First, patients who developed nosocomial infections were 
over six times more likely to require PMV (OR 6.20, 95% 
CI 2.64-14.56, p=0.000). Additionally, those who required 
vasopressors (OR 2.25, 95% CI 1.06-4.76; p=0.034) and 
patients who developed in-hospital-related complications 
(OR 2.20, 95% CI 1.13-4.30; p=0.021) were both more than 
twice more likely to require PMV in the future.

DISCUSSION

In this retrospective study, the prevalence of PMV was 
28.7%. This is higher compared to most previous retrospective 
studies where rates of PMV are at 5.1% to 7.3%.3,5 This 
difference in prevalence may be explained by differences 
in population size, length of study period, and number of 
centers. The populations of previous observational studies 
were greater, covered longer study periods (ranging from 
26 months to 5 years),3,6 and had multiple study centers 
compared to this study (N=261).6 Differences in definitions 
of PMV did not significantly contribute to the differences in 
prevalence between our study and other retrospective studies 
since all studies utilized the NAMDRC consensus definition.

A prospective prevalence study in China had a PMV 
prevalence rate of 36% which is comparable with this study. 
Li et al. attribute this increased prevalence to multiple factors 
which include: (1) acceptance of more severely-ill patients and 
transfers from community hospitals and (2) lack of special care 
centers for patients requiring PMV.7  These characteristics are 
similar to our local setting where more critically-ill patients 
are admitted. Furthermore, the Philippines lacks step-down 
facilities for chronically ventilated patients such as chronic 
care hospitals like in Japan and government-subsidized 
respiratory care centers in Taiwan.3,4 

Previous studies revealed associations between PMV and 
multiple factors which were included in this study's analysis. 
These included age,4,7 higher APACHE scores, renal replace-
ment therapy use, and presence of comorbidities.4 A review 
by Huang et al. identified risk factors contributing to PMV, 
which include: systemic comorbidities (i.e., chronic respiratory 
diseases, heart failure, cerebrovascular diseases, neuromuscular 
diseases, end stage renal disease, liver cirrhosis, malignancy), 
infection, malnutrition, and ventilator-induced diaphragm 
dysfunction.20 In addition, Clark et al. developed a bedside 
model, I-TRACH, that predicts the duration of MV. In their 
prospective validation study, it was shown that fulfillment of 
at least four I-TRACH criteria predicted the need for MV 
>7 and >14 days from intubation.8 All six variables included 
in I-TRACH were analyzed in this study, and it was noted 
that they did not individually predict PMV. The heterogeneity 
of factors associated with PMV in these studies are likely 
due to differences in the clinical characteristics of study 
populations analyzed.9 

In this study, nosocomial infections, in-hospital compli-
cations, and vasopressor use were significant predictors 
of PMV. There was a variety of nosocomial infections that 

Table 3.	Multivariable Logistic Regression Analysis for PMV
Risk Factors Odds Ratio 95% CI p-value

Age 1.02 1.00, 1.04 0.079

APACHE score on ICU admission 1.03 0.98, 1.08 0.307

Heart failure as a comorbidity 1.09 0.57, 2.09 0.797

Chronic obstructive pulmonary disease as a comorbidity 0.50 0.16, 1.63 0.253

History of pulmonary tuberculosis 0.77 0.36, 1.65 0.499

History of stroke 0.91 0.34, 2.45 0.859

Vasopressor use 2.25 1.06, 4.76 0.034

Renal replacement therapy use 0.90 0.36, 2.21 0.816

Development of nosocomial infections 6.20 2.64, 14.56 0.000

Development of in-hospital related complications 2.20 1.13, 4.30 0.021

Presence of tachycardia (HR >110) on intubation 0.63 0.32, 1.21 0.166

Presence of elevated BUN (BUN >25) on intubation 1.65 0.72, 3.78 0.237

Presence of acidemia (pH <7.25) on intubation 0.79 0.39, 1.59 0.507

Presence of elevated creatinine (>2 mg/dL) on intubation 0.35 0.12, 1.00 0.050

Presence of decreased bicarbonate (<20 meq/L) on intubation 0.75 0.36, 1.56 0.445
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developed in the study population including hospital and 
ventilator-associated pneumonias, complicated urinary tract 
infections, and skin and soft tissue infections. Similarly, there 
was a myriad of in-hospital complications which included 
pressure ulcers, muscle weakness or critical-illness neuropathy, 
adverse drug events, pulmonary embolism, and many others. 
In the study of Loss et al, these were associated with an 
increased risk for PMV, similar to this study.6 However, 
individual analysis of these complications was beyond the 
scope of this study.

Persistent sources of inflammation such as these factors 
cause dysregulated immune responses, especially among 
critically ill patients.21 A proportion of these patients do not 
recover from the initial insult and develop persistent inflam-
mation, immunosuppression, and catabolism syndrome 
or PICS, which underlie chronic critical illness. There is 
persistent protein catabolism, elevated acute phase reactants, 
chronic inflammation, and immunosuppression.22 These 
predispose the patient to an indolent state of inflammation 
and perpetuate repeated nosocomial infections, cachexia, and 
disproportionately slow healing.23 Additionally, nosocomial 
infections and in-hospital complications contribute to the 
development of sepsis which contributes to diaphragm 
weakness.24 These factors all preclude effective weaning and 
lead to PMV.

Similar to Lone et al., ICU mortality in the PMV 
group was not significantly different vs. non-PMV;9 however 
overall hospital mortality in the PMV group was noted to be 
significantly higher (Table 1). The higher hospital mortality 
was likely due to the burden of chronic illness, which were also 
evident in the identified risk factors associated with PMV. 
The nonsignificant difference in ICU mortality between 
PMV and non-PMV patients may be due to the transfer of 
PMV patients to the wards for further weaning, as they were 
no longer deemed to require intensive care. This might have 
artificially lowered in-ICU mortality rates for PMV patients.

This study is one of the first studies in the Philippines to 
date that determines the prevalence of PMV and describes 
the clinical characteristics and outcomes of patients requiring 
PMV. Furthermore, a comprehensive array of clinical data 
were gathered in the study. The findings have several practical 
implications. Understanding the clinical characteristics 
associated with PMV enables clinicians to identify patients 
at risk for weaning difficulties upon ICU admission, 
facilitating effective triage and implementation of early 
intervention strategies. Additionally, recognizing risk factors 
for PMV can inform future research aimed at addressing 
these potentially treatable conditions within the ICU. From 
a policy perspective, the data generated from this study, along 
with subsequent research on PMV epidemiology from the 
hypotheses generated from this study, will provide a robust 
evidence base for advocating the establishment of dedicated 
weaning and step-down units in hospitals and communities.

However, several limitations were encountered. First, the 
study analyzed medical service (charity) patients only in a 

single tertiary center. Consequently, the findings may not be 
generalizable to a broader population of non-service (paying) 
patients, as selection bias could favor critically ill individuals 
who cannot afford timely care, potentially misestimating 
the prevalence of prolonged mechanical ventilation (PMV) 
among those with better access to interventions. This bias may 
skew observed associations toward more severe outcomes. 
However, since the study primarily focuses on charity/service 
patients to inform the development of public weaning and 
step-down units, non-service patients were excluded from the 
analysis. Moreover, the prevalence of prolonged mechanical 
ventilation might not be reflective of the prevalence in other 
non-tertiary care facilities. However, given that most critical 
cases are being referred to bigger institutions, the estimation 
of prevalence of prolonged mechanical ventilation in this 
study might only be applicable in those hospitals who cater 
to more critically ill patients, unable to compare it to other 
institutions who have ICUs but do not cater to individuals 
who are severely ill. 

Second, the study duration was shorter than most 
retrospective studies analyzing PMV. However, this study 
analyzed the clinical profiles of patients right after the 
COVID-19 pandemic. Analysis of older patient profiles 
and inclusion of COVID-19 patients may also not be 
generalizable to post-pandemic contexts and patient profiles. 
The period wherein the study was conducted was during the 
COVID-19 pandemic – wherein service delivery became 
markedly limited due to several protocols employed which 
aimed to mitigate the spread of disease, such as limitation 
of manpower and limitations in performing procedures that 
risk disease spread. Ultimately, this may have hampered more 
effective service delivery, which might have contributed to the 
increase in prevalence of prolonged mechanical ventilation.

The study also focused on patient clinical characteristics. 
A more comprehensive analysis would have included measures 
of intensive care (such as the Therapeutic Intervention 
Scoring System or TISS Score), facility- or provider-related 
factors, and cost analysis of PMV.5,9 Fourth, considering the 
suboptimal statistical power and the constrained sample size 
of 261 participants, the study's ability to identify independent 
predictors of PMV may be significantly limited. Additionally, 
subgroup analyses, interaction testing, and sensitivity analyses 
were not performed for this study. Furthermore, possible 
confounders, effect modifiers, and predictors were not 
identified as limited literature exists to support classification 
of variables into these factors. Given the limited power of the 
regression model, the identified predictors of PMV should be 
interpreted as preliminary and hypothesis-generating. Future 
research would benefit from larger sample sizes and extended 
study durations, as well as a more focused selection of potential 
predictors informed by the findings of this investigation. 

Given the results, it is recommended to conduct prospec-
tive studies that describe the clinical characteristics and 
outcomes of mechanically ventilated patients over the course 
of admission. Furthermore, recruitment of additional tertiary 
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centers in private and public hospital settings may further 
characterize PMV patients in the Philippines at a larger scale. 
Additionally, cost-analysis may further help in evaluating 
the cost-effectiveness of establishing step-down facilities 
for patients with chronic critical illness. Interventions that 
target identified factors leading to PMV should be proposed 
and tested in further studies.

CONCLUSION

In this study, 28.7% of mechanically ventilated ICU 
patients required PMV. Multiple clinical characteristics were 
noted to be more common among PMV patients. PMV 
patients experienced significantly longer ER, hospital, and 
ICU lengths of stay, higher rates of nosocomial infections and 
complications, and higher in-hospital mortality. Vasopressor 
use, development of nosocomial infections, and development 
of in-hospital complications were found to be predictors of 
PMV. Knowledge of these characteristics and risk factors allow 
development of interventions that improve outcomes and 
reduce PMV prevalence. Studies on improving ICU process 
flows and quality can also be undertaken using information 
from this study. Due to the study’s retrospective design and 
limited generalizability, larger studies are also recommended 
to assess the epidemiology of PMV on a nationwide scale and 
provide more robust data on the need for step-down units 
for weaning and care for chronic critical illness. 
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APPENDIX

Study variables and corresponding operational definitions
Variable Operational Definition

Age Age on admission as stated in the case record. [D]

Sex Male or female as stated in the case record. [C]

Smoking History (current, 
previous, never) 18

Defined as follows:
Current smoker: Patient has smoked 100 cigarettes in their lifetime and who currently smokes cigarettes

Former smoker: Patient has smoked at least 100 cigarettes in their lifetime but who had quit smoking at 
the time of interview/admission

Never smoker: Patient has never smoked or has smoked less than 100 cigarettes in their lifetime

Or as stated in the initial chart entry of the physician-on-duty or resident-in-charge of the Department 
of Medicine [C]

Comorbidities 17 Comorbidities of the patient as stated in the initial chart entry of the physician-on-duty or resident-in-
charge of the Department of Medicine. This is limited to the following and will be analyzed individually: 
hypertension, type 2 diabetes mellitus, ischemic heart disease, heart failure, stroke, myocardial 
infarction, bronchial asthma, chronic obstructive pulmonary disease, past pulmonary tuberculosis, 
thyroid disease, chronic kidney disease, malignancy, human immunodeficiency virus/acquired 
immunodeficiency syndrome (HIV/AIDS), chronic liver disease, hepatitis, gouty arthritis, osteoarthritis, 
rheumatoid arthritis, peptic ulcer disease. [C]

Charlson Comorbidity Index 19 A scoring system for classifying comorbidity and prognosticating 10-year survival using the 
following variables: age, myocardial infarction, congestive heart failure, peripheral vascular disease, 
cerebrovascular accident or transient ischemic attack, dementia, connective tissue disease, peptic ulcer 
disease, liver disease, diabetes mellitus, hemiplegia, moderate to severe chronic kidney disease, solid 
tumor, leukemia, AIDS. [D]

History of prior hospitalization 
in the past 30 days

Presence or absence of hospitalization within the prior 30 days in the Philippine General Hospital or 
other hospitals. [C]

Functional status on admission 
(independent, partially assisted, 
or dependent)

Functional status as stated in the initial chart entry of the physician-on-duty or resident-in charge of the 
Department of Medicine. [C]

Diagnosis on ICU admission Defined as the primary problem of the patient on ICU admission/indication for ICU admission, based 
on the initial entry of the Medical Intensive Care Unit resident-on-duty. The diagnoses will be classified 
under the following and will be analyzed individually: [C]

Acute respiratory failure/disease
Cardiovascular disease
Sepsis and septic shock
Central nervous system disease
Gastrointestinal disease
Renal disease
Others
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Study variables and corresponding operational definitions (continued)
Variable Operational Definition

Admission source (ER or ward) Defined as location of patient prior to physical admission to the Medical Intensive Care Unit [C]

APACHE II Score on ICU admission 20 A measure of disease severity that estimates mortality among the critically ill based on physiologic 
measurements, comorbid conditions, and age; defined as follows: calculated from the raw data indicated 
in the case record upon admission to the Medical Intensive Care Unit [D]

SOFA Score on ICU admission 21 A disease severity scoring system used to measure the degree of organ dysfunction/failure in patients, 
defined as calculated from the raw data indicated in the case record upon admission to the Medical 
Intensive Care Unit [D]

Glasgow Coma Score on 
ICU admission

A scoring system utilized to describe the level of consciousness upon admission to the Medical Intensive 
Care Unit [D]

CPR/ACLS during admission course Presence or absence of use of cardiopulmonary resuscitation or Advanced Cardiovascular Life Support 
during admission irrespective of duration and day of admission [C]

Number of medications on admission Number of medications as stated in the review of therapeutics upon admission to the Medical Intensive 
Care Unit [D]

Presence of infection on admission 
(pulmonary vs. non-pulmonary)

Presence or absence of infection as stated in the diagnosis/problem list of the Medical Intensive Care Unit 
physician-on-duty. Presence of pulmonary and non-pulmonary infections will be analyzed separately. [C]

Ventilated on Day 1 Defined as whether or not patients underwent invasive mechanical ventilation on the first day of 
admission [C]

Tachycardia (HR >110) 9 Presence of tachycardia (HR >110) at the time of intubation [C]

Elevated BUN (BUN >25 mg/dL) 9 Presence of BUN >25 mg/dL at the time of intubation [C]

Acidemia (pH <7.25) 9 Presence of acidemia (pH <7.25) at the time of intubation [C]

Creatinine >2mg/dL 9 Presence of elevated creatinine, defined as >2 mg/dL, at the time of intubation [C]

HCO3 <20meq/L 9 Presence of decreased bicarbonate <20 meq/L at the time of intubation [C]

Vasopressor use Use of vasopressors during course of ICU admission irrespective of indication and duration [C]

Renal replacement therapy use Use of renal replacement therapy during course of ICU admission irrespective of indication and duration 
[C]

Blood transfusion utilization Use of blood transfusion during course of ICU admission irrespective of indication and type of blood 
products [C]

Development of nosocomial 
infections 17

Development of new-onset infections after ICU admission, which include hospital-acquired pneumonia, 
ventilator-associated pneumonia, catheter-related bloodstream infection, surgical site infection, skin and 
soft tissue infection. Hospital-acquired infections diagnosed at the time or prior to ICU admission are 
excluded. [C]

Development of mechanical 
ventilation-related complications 17 

Development of complications during ICU admission related to mechanical ventilation, namely 
pneumothorax and subcutaneous emphysema. [C]

Development of in-hospital-related 
complications17

Development of new medical problems after ICU admission, deemed as harmful events resulting 
from the process of care and treatment rather than the natural progression of disease which include 
falls, pressure injuries, cardiac complications, venous thromboembolism, renal failure, gastrointestinal 
bleeding, and adverse drug events. HAIs and mechanical ventilation-related complications will be 
counted separately. [C]

Time from admission to ICU referral Number of days counted from the day that the patient was admitted as stated in the case record 
to the day that the patient was referred based on the entry of the Medical Intensive Care Unit 
physician-on-duty [D]

Time from ICU referral to 
ICU admission

Number of days counted from the day that the patient was referred based on the entry of the Medical 
Intensive Care Unit physician-on-duty to the day that the patient was physically admitted to the 
Medical Intensive Care Unit [D]

Duration of MV use Duration of invasive mechanical ventilation in days [D]

Duration of non-invasive ventilation Duration of noninvasive mechanical ventilation in days [D]

Tracheostomy rate Calculated as the percentage of intubated patients that underwent tracheostomy surgery [Co]

Time from intubation to day of 
tracheostomy

Number of days from intubation to day of tracheostomy surgery [D]

ICU length of stay Number of days of stay in the intensive care unit counted from the day that the patient was physically 
transferred to the Medical Intensive Care Unit to the day that the patient was physically discharged or 
transferred to the ward [D]

12

PMV Characteristics in Philippines



Study variables and corresponding operational definitions (continued)
Variable Operational Definition

ER length of stay Number of days of stay in the emergency room counted from the day that the patient was admitted as 
stated in the case record to the day that the patient was physically transferred to the ward or intensive 
care unit [D]

Hospital length of stay Number of days of stay in the hospital counted from the day of admission to the day of discharge as 
stated in the medical record [D]

ICU mortality Calculated as the percentage of intubated patients that died during admission in the Medical Intensive 
Care Unit [Co]

Hospital mortality Calculated as the percentage of intubated patients that were admitted in the Medical Intensive Care 
Unit and died during admission irrespective of area of death [Co]

Outcome on ICU discharge (expired, 
transferred out to ward, discharged, 
home against medical advice)

Defined as discharged if the patient was cleared by the physician to leave the hospital after receiving 
inpatient care

Defined as transferred out to ward if the patient was cleared by the physician to be transferred out to 
the medical ward after receiving ICU care

Defined as expired if the patient died during admission

Defined as home against medical advice if the patient decided to leave the hospital against the advice 
of the physician [C]

Outcome on hospital discharge 
(expired, weaned and discharged, 
home on MV, home against 
medical advice)

Defined as weaned and discharged if the patient was weaned off of mechanical ventilation (both 
invasive and noninvasive) and cleared by the physician to leave the hospital after receiving inpatient care

Defined as expired if the patient died during admission

Defined as home on MV if the patient was cleared by the physician to leave the hospital after receiving 
inpatient care, but with requirements for mechanical ventilatory support as outpatient

Defined as home against medical advice if the patient decided to leave the hospital against the advice 
of the physician [C]

[D] – discrete variables, [C] – categorical variables, [Co] – continuous variables
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