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Abstract

Objective. Decannulation is a critical milestone in func-
tional recovery after tracheostomy, but standardized
guidelines are lacking. This study examined factors
associated with tracheostomy decannulation success,
comparing hospital utilization, adverse events, and
survival outcomes between decannulated and non-
decannulated patients.

Study Design. Retrospective, observational study.
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Setting. Data were collected from 25 hospitals participating in
the Global Tracheostomy Collaborative (GTC) in the United
States, Australia, and the United Kingdom.

Methods. Prospectively collected data from adult patients
who underwent tracheostomy from 2013 to 2022 were
analyzed. Outcomes included decannulation success, hospital
utilization metrics (intensive care unit [ICU] admissions,
mechanical ventilation use, tracheostomy duration, and
hospital length of stay), survival to discharge, discharge
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destinations, and adverse events. Associations were tested
using t tests, chi-square, and Fine-Gray models, adjusting for
clustering by site.

Results. Among 5318 patients, 52.9% were decannulated
before discharge. Predictors of decannulation included
younger age, fewer comorbidities, elective and surgical
admissions, and upper airway obstruction as an indication
for tracheostomy versus facilitation of ventilation (all
P <.001). Geographic variations were significant, with higher
decannulation rates in Australia (82.1%) and the United
Kingdom (70%) compared to the United States (13.5%)
(P<.001). Decannulated patients had not only higher survival
rates but also higher adverse events (I1.4%, P=.002),
particularly unplanned decannulation. Discharge destination
varied by country, with the United Kingdom having the
highest home discharge rate (P <.001).

Conclusion. Decannulation success is associated with patient
and institutional factors, suggesting the need for standar-
dized protocols to promote equitable tracheostomy
management. Geographic variations in decannulation
rates, adverse events, and hospital utilization suggest
opportunities for harmonized guidelines to enhance out-
comes and resource allocation.
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racheostomy is a common airway access

procedure, but practices around aftercare and

decannulation vary based on patient, provider,
and contextual factors.'® Tracheostomy may be
performed for indications including need for prolonged
mechanical ventilation, upper airway obstruction, airway
protection, or pulmonary hygiene.!>!! The incidence of
tracheostomy varies geographically due to differences in
healthcare systems, patient populations, and clinical
practices. In resource-rich countries, approximately
250,000 tracheostomies are performed annually,! with
approximately 100,000 in the United States.'” In the
United Kingdom, approximately 15,000 tracheostomies
are performed each year,'® whereas 20,000 are performed
annually in Australia and New Zealand.'® Although
trachecostomy can facilitate ventilator weaning and
improve patient outcomes in critical care,'*!” it is

associated with significant periprocedural and post-
procedural complications such as tube displacement,
tube obstruction, bleeding, infection, tracheal stenosis,
and granulation tissue formation, associated with
morbidity and mortality.'!"'*>* Therefore, tracheostomy
decannulation is a key goal, performed once a patient can
breathe independently, manage secretions, and protect

the airway.>>>® This assessment often requires
interprofessional collaboration for optimal patient-
centered care. 832

Patients and families commonly report negative

experiences related to tracheostomy, including reduced
well-being and quality of life, difficulties caring for the
tracheostomy, changes to speech and communication,
disfigurement and altered body image, stigma, and social
withdrawal.***® From a patient's perspective, decannula-
tion represents a major milestone toward independence
and a return to a more normal way of life. The ability
to breathe freely, speak without assistance, and eat and
drink normally can enhance physical and psychosocial
well-being.>>37 Healthcare professionals strive for safe
and efficient tracheostomy decannulation, but the
decision-making process is complex, influenced by nu-
merous factors affecting both timing and outcomes.*®*
However, decannulation decision-making is complex,
influenced by patient and institutional factors, including
variability in clinical protocols. From a healthcare system
perspective, prolonged tracheostomy care imposes sub-
stantial burdens, particularly regarding staff training
requirements and the need for high-acuity care settings."

There are no universally standardized criteria for its
initiation, leading to practice variability, delayed or failed
decannulation, emergency tracheostomy tube reinsertion
or reintubation, readmissions to the intensive care unit
(ICU)/hospital, and other complications.***® Moreover,
limited multicenter data exist regarding the characteristics
and hospital utilization patterns of tracheostomy patients
and their outcomes post-decannulation, creating gaps in
evidence-based practice. Whereas most studies investi-
gating decannulation outcomes have been single-institution
studies, retrospective analysis, or rely on administrative
data, this study leverages data from a large, prospectively
collected international registry on tracheostomy proce-
dures and care. This study aims to identify factors
influencing decannulation success by examining demo-
graphic and clinical characteristics, comorbidities, and
hospital utilization metrics. Additionally, it assesses
survival outcomes between decannulated and non-
decannulated patients, analyzes geographic variations,
and identifies factors associated with the timing of
decannulation and adverse events.

Methods
Study Design

This retrospective observational study utilized anonymized
data from the Global Tracheostomy Collaborative (GTC)
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database, which includes prospectively collected tra-
cheostomy care data from 56 hospitals worldwide.
The GTC database captures data from both primary
admissions (when the tracheostomy tube is inserted during
that admission) and secondary admissions (when the
patient is admitted with a tracheostomy tube in situ).
The GTC database is a HIPAA-compliant database that
member hospitals enter anonymous patient-level metrics
into the REDCap web platform hosted by Vanderbilt
University.*” Ethics approval was obtained from the
University of Michigan Institutional Review Board
(IRB # HUMO00208783), and the study was reported
in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment (Supplemental Table S1, available online).>

Study Population and Inclusion Criteria

The inclusion criteria focused on adult patients aged
18 years and older who underwent a tracheostomy
placement during a primary hospital admission. Data
were included from hospitals that contributed at least 10
eligible patients during the study period from 2013 to
2022. This timeframe was selected to ensure a compre-
hensive analysis of tracheostomy care and outcomes over
a decade, and data reliability. Patients were excluded if
data on decannulation status, tracheostomy duration, or
survival status at discharge were incomplete or missing to
ensure reliable analysis of predictors and outcomes.

Measures

Data obtained from the GTC database included patient
demographics (age, sex, comorbidities, and country) and
clinical details such as the indication for tracheostomy,
admission type (emergency or planned), and admission
reason (medical or surgical). The primary outcome was
decannulation status. Patients were categorized based
on whether they were successfully decannulated before
hospital discharge (decannulated group) or retained their
tracheostomy at discharge (non-decannulated group).
Secondary outcomes included hospital utilization, survival,
and adverse events. Hospital utilization metrics included ICU
admission, mechanical ventilation use, tracheostomy dura-
tion, and hospital length of stay. Survival outcomes included
hospital mortality and discharge destination. Adverse events
were events that occurred during hospitalization before
decannulation, including unplanned (accidental) decannula-
tion, tracheostomy-related bleeding, tube obstruction (partial
or complete), and failed decannulation attempts. For patients
who were ultimately decannulated, these adverse events
were recorded before successful decannulation, not as post-
decannulation complications.

Statistical Analysis

Descriptive statistics include mean (standard deviation)
or median (interquartile range; IQR) for continuous

variables, and frequency (percent) for categorical variables.
Associations between decannulated and non-decannulated
patients were examined using two-sample ¢ tests or
Wilcoxon rank-sum tests for continuous variables, and
chi-square tests for categorical variables. Variation by
country in the distributions of patient characteristics,
hospital utilization, and decannulation was examined using
chi-square tests for categorical variables and ¢ tests or
Wilcoxon rank-sum tests for continuous variables. In
addition, similar analyses were performed stratified by
country to examine associations between decannulation
status and patient characteristics within each country.
Competing events survival regression analysis (Fine-Gray
hazard model) was used to examine the adjusted associa-
tions between time-to-successful decannulation and demo-
graphic and clinical factors, treating death before decan-
nulation as a competing risk. Patients who survived to
discharge but were not decannulated were censored at the
time of discharge. A robust sandwich estimator was used to
adjust for clustering by hospital sites. Analyses were
conducted using SAS Software (version 9.4) with an alpha
level set at .05.”"!

Results

Selection of Eligible Patients From the GTC Database

The GTC database includes information from 13,005
patients across 56 hospitals. After applying eligibility
criteria and relevant exclusions, an initial sample of 5332
patients from 32 hospitals was identified. Further refine-
ment based on data robustness and hospital engagement
criteria yielded a final cohort of 5318 adult patients from
25 hospitals, including 15 in the United Kingdom, 6 in
Australia, and 4 in the United States, which were included
in the analysis (Figure 1). The geographic distribution
was as follows: United Kingdom, 1971 patients (37.1%);
United States, 1917 patients (36.1%); and Australia, 1430
patients (26.9%).

Demographic and Clinical Characteristics and
Comorbidities

Demographic Characteristics

The overall mean age was 57.9 years (SD = 15.4), with the
US cohort being older (59.1 years, SD =15.0) compared
to the United Kingdom (58.4 years, SD =14.6) and
Australia (55.5 years, SD=16.8) (P<.001). Males
comprised 63.7% of the total cohort, with the highest
proportion in Australia (66.3%) and the lowest in the
United States (59.4%) (P <.001) (Supplemental Table S2,
available online). Of the 5318 patients, 2813 (52.9%) were
successfully decannulated before discharge. The mean age
of decannulated patients was 56.2 years (SD=15.6),
significantly younger than non-decannulated patients,
with a mean age of 59.8 years (SD=15.0) (P<.001).
Younger age categories were associated with a higher
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Figure |. Flow chart for selection of sample for analysis.

Figure depicts sequential hierarchical steps taken for selection of
patient cases meeting criteria for inclusion in patient-level data
analysis.

likelihood of decannulation (P <.001). A higher propor-
tion of males versus females were decannulated by
discharge (54.6% of males vs 49.9% of females;
P=.001). The primary indication for tracheostomy
differed across regions (P <.001). Facilitation of ventila-
tion was the most common reason overall (69.7%),
though it was significantly more frequent in the United
States (76.1%) than in the United Kingdom (71.7%) or
Australia (58.5%) based on analysis of indication of
facilitation of ventilation by country (United Kingdom vs
United States P=.002; United Kingdom vs Australia
P <.001; United States vs Australia P < .001). In contrast,
upper airway obstruction was a more frequent indication
in Australia (33.9%) compared to the United Kingdom
(23.1%) and the United States (19.1%) (P <.001)
(Supplemental Table S3 and Figure S1, available online).
Primary admission diagnoses varied significantly
(P <.001) across countries, with neurological conditions
(34.6%) most common in the United Kingdom (38.9%),
respiratory failure (41.2%) highest in the United States
(44.7%), and head and neck pathology (24.2%) most
prevalent in Australia (29.1%). Decannulation varied by
country with Australia having the highest proportion of
patients decannulated by discharge (82.1%), followed by
the United Kingdom (70.0%). The United States had a
significantly higher proportion of patients not decannu-
lated by discharge (86.5%) (P <.001) (see Table ).

Clinical Characteristics

Most patients received a tracheostomy for the facilitation of
ventilation regardless of whether they were decannulated
(see Table I). Upper airway obstruction was the second most
common reason among decannulated patients (29.9%)
compared to 18.6% in non-decannulated patients (P <.001).
The type of admission, emergent or scheduled, and medical
or surgical also correlated with decannulation outcomes
(P <.001). Decannulation occurred in 45.3% of emergent
admissions compared to 71.6% among scheduled admissions.
The reason for admission was associated with decannulation
status (P <.001). Surgical admissions were more prevalent
among decannulated patients (55.1% vs 30.0%), whereas
medical reasons for admission were more common among
non-decannulated patients (69.9% vs 44.9%) (see Table ).

Comorbidities

Cardiovascular, respiratory, metabolic/endocrine/genetic,
neurological, gastrointestinal, renal, oncological, hema-
tological/immunological, sepsis, and musculoskeletal/skin
conditions comorbidities were significantly more common
in non-decannulated patients (Table 1). In contrast,
trauma/injury and other unspecified comorbidities did
not differ significantly in prevalence between the groups.
The number of comorbid organ systems was also
associated with decannulation status (P <.001) with a
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Table I. Demographic and Clinical Characteristics and
Comorbidities for Patients Who Were Decannulated Versus Not
Decannulated by Hospital Discharge (N =5318)

n (%)

Decannulated by discharge

Patient characteristics ~ Yes (n=2813) No (n=2505) P-value
Demographic characteristics
Age, y, mean (SD) 56.2 (15.6) 59.8 (15.0) <.001
Age category <.001
<20y 29 (1.0%) 13 (0.5%)
20-29y 183 (6.5%) 112 (4.5%)
30-39y 239 (8.5%) 165 (6.6%)
40-49y 406 (14.4%) 263 (10.5%)
50-59y 657 (23.4%) 559 (22.3%)
60-69y 728 (25.9%) 706 (28.2%)
70y or older 571 (20.3%) 687 (27.4%)
Male sex 1848 (65.7%) 1537 (61.4%) .001

Country <.001
United Kingdom 1380 (49.1%) 591 (23.6%)
United States 259 (9.2%) 1658 (66.2%)
Australia 1174 (41.7%) 256 (10.2%)

Clinical characteristics

Reason for <.001
tracheostomy
Facilitation of 1819 (64.7%) 1888 (75.4%)
ventilation

Upper airway 465 (18.6%)

obstruction

841 (29.9%)

Aspiration 58 (2.1%) 79 (3.2%)
Secretion retention 19 (0.7%) 16 (0.6%)
Other 69 (2.5%) 48 (1.9%)
Unknown 7 (0.3%) 9 (0.4%)

Scheduled admission <.001
Emergent 1713 (60.9%) 2068 (82.6%)
Scheduled 1084 (38.5%) 431 (17.2%)
Unknown 16 (0.6%) 6 (0.2%)

Reason for admission <.001
Medical 1263 (44.9%) 1752 (69.9%)

Surgical 1549 (55.1%) 751 (30.0%)
Unknown I (<0.1%) 2 (0.1%)

Comorbid systems (not mutually exclusive)
1295 (46.0%)
876 (31.1%)
554 (20.0%)

Cardiovascular 1645 (65.7%) <.001
1413 (56.4%)  <.001

865 (345%)  <.00l

Respiratory
Metabolic/endocrine/
genetic

Neurological 394 (14.0%)
Gastrointestinal 498 (17.7%)
Renal 316 (11.2%)
565 (20.1%)
192 ((6.8%)

844 (33.7%)  <.00I
707 282%)  <.00I
621 (248%)  <.00I
362 (145%) <00l
474 (189%)  <.00I

Oncological
Hematological/
immunological
Sepsis
Musculoskeletal/skin

201 (7.2%)
218 (7.8%)

434 (173%)  <.00l
320 (12.8%) <00l

(continued)

Table 1. (continued)

n (%)

Decannulated by discharge

Patient characteristics  Yes (n=2813) No (n=2505) P-value
Trauma/injury 94 (3.3%) 78 (3.1%) .64
Other 472 (16.8%) 405 (16.2%) .55
Number of comorbid <.001

organ systems

None 358 (12.7%) 140 (5.6%)

| 834 (29.7%) 392 (15.7%)

2 656 (23.3%) 499 (19.9%)

3 461 (16.4%) 369 (14.7%)

4 240 (8.5%) 357 (14.3%)

5 or more 219 (7.8%) 710 (28.3%)

Unknown 45 (1.6%) 38 (1.5%)

higher proportion of decannulated patients having no
comorbidities (12.7% vs 5.6%) or only one comorbid
organ system (29.7% vs 15.7%) compared to non-
decannulated patients. Non-decannulated patients were
more likely to have five or more comorbid organ systems
(28.3% vs 7.8%).

Hospital Utilization Metrics, Survival to Discharge, and
Discharge Destinations

Hospital Utilization

In the overall cohort, most patients in both groups were
admitted to the ICU, with a slightly higher proportion
observed among those decannulated by discharge (97.6% vs
93.6%, P<.001) (Table 2). The median tracheostomy
duration by discharge was comparable between the groups
(16 days for decannulated patients vs 15 days for non-
decannulated patients). However, the length of hospital stay
was significantly longer for decannulated patients, with a
median of 43 days (IQR =45.0), compared to 32 days
(IQR =31.0) for those not decannulated (P <.001). The
median length of hospital stay was longest in the United
Kingdom (44 days, IQR =47.0), followed by Australia
(41 days, IQR =40.0), and shortest in the United States
(28 days, IQR =28.0) (P<.001). Similarly, median tra-
cheostomy duration was longest in Australia (19 days, IQR
=22.0), followed by the United Kingdom (17 days, IQR
=24.0), and shortest in the United States (13 days,
IQR =15.0) (P <.001). Survival to discharge was highest in
Australia (89.0%), followed by the United States (87.8%), and
lowest in the United Kingdom (84.4%) (P <.001). Discharge
home was most common in the United Kingdom (62.0%),
whereas 40.9% of US patients were discharged to long-term
care facilities (P <.001), highlighting regional differences in
post-acute tracheostomy care pathways.
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Survival to Discharge and Discharge Destinations

In the whole cohort analysis, survival to discharge differed
by decannulation status, with 94.8% of decannulated

Table 2. Hospital Utilization and Survival for Patients Who Were
Decannulated Versus Not Decannulated by Hospital Discharge
(N=5318)

n (%)

Decannulated by discharge

Patient characteristic Yes (n=2813) No (n=2505) P-value

Hospital utilization and survival
2746 (97.6%)
2508 (89.2%)

Any admission to ICU 2344 (93.6%) <.001

Any invasive mechanical 2211 (88.3%) .25

ventilation
Tracheostomy time, d, 16.0 (19.0) 15.0 (21.0) .28
median (IQR)
Length of stay, d, 43.0 (45.0) 32.0 (31.0) <.001
median (IQR)
Survival to discharge 2667 (94.8%) 1952 (77.9%) <.001
Discharge destination <.001
(among those alive
at d/c)
Home 1573 (59.0%) 389 (19.9%)
Rehabilitation 770 (28.9%) 256 (13.1%)
hospital
Long-term care 35 (1.3%) 712 (36.5%)
facility
Acute care hospital 204 (7.7%) 256 (13.1%)
Skilled nursing facility 56 (2.1%) 259 (13.3%)
Other 18 (0.7%) 72 (3.7%)
Unknown 11 (0.4%) 8 (0.4%)

Abbreviations: ICU, intensive care unit; IQR, interquartile range.

patients surviving to discharge compared to 77.9% of
non-decannulated patients (P <.001). Among those who
were alive at discharge, a majority of decannulated patients
were discharged home (59.0%), contrasted with only 19.9%
of non-decannulated patients (Table 2). Rehabilitation
hospitals were the next common destination for decannu-
lated patients (28.9%), while a substantial proportion of
non-decannulated patients were transferred to long-term
care facilities (36.5%).

Decannulation, Hospital Utilization, Survival, and
Discharge Destinations by Geographical Location

Australia had the highest proportion of patients decannu-
lated by primary hospital discharge (82.1%), followed by
the United Kingdom (70.0%) and the United States
(13.5%), with the median tracheostomy time being longest
in Australia (19 days) and shortest in the United States
(13 days) (Table 3). The median length of hospital stay was
longest in the United Kingdom (44 days) and Australia
(41 days) and shortest in the United States (28 days)
(P <.001). Survival to discharge was highest in Australia
(89.0%), with the United States slightly lower (87.8%) and
the lowest in the United Kingdom (84.4%) (P <.001).
Discharge destinations varied significantly (P <.001), with
a higher proportion of patients in the United Kingdom
being discharged home (62.0%) compared to the United
States (23.2%) and Australia (42.4%), whereas the United
States had a notably higher proportion of discharges to
long-term care facilities (40.9%).

Adverse Events Rates Per 1000 Tracheostomy-
Bed Days

Just over a tenth of patients (11.4%) decannulated by
discharge experienced adverse events before decannulation, a

Table 3. Hospital Utilization, Survival, and Discharge Destination by Country of Site From 25 Hospitals Participating in the Global

Tracheostomy Collaborative (N =5318)

n (%)
Patient characteristic United Kingdom (n=1971) United States (n=1917) Australia (n = 1430) P-value
Decannulated by discharge 1380 (70.0%) 259 (13.5%) 1174 (82.1%) <.001
Tracheostomy duration, d, median (IQR) 17.0 (24.0) 13.0 (15.0) 19.0 (22.0) <.001
Length of stay, d, median (IQR) 44.0 (47.0) 28.0 (28.0) 41.0 (40.0) <.001
Survival to discharge 1664 (84.4%) 1683 (87.8%) 1272 (89.0%) <.001
Discharge destination® <.001

Home 1032 (62.0%)
Rehabilitation hospital 285 (17.1%)
Long-term care facility 42 (2.5%)
Acute care hospital 279 (16.8%)
Skilled nursing facility 14 (0.8%)
Other 6 (0.4%)
Unknown 6 (0.4%)

391 (23.2%)
202 (12.0%)

539 (42.4%)
539 (42.4%)

689 (40.9%) 16 (1.3%)
27 (1.6%) 154 (12.1%)

294 (17.5%) 7 (0.6%)
70 (4.2%) 14 (1.1%)
10 (0.6%) 3 (0.2%)

Abbreviation: IQR, interquartile range.
?Among those alive at discharge.
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rate significantly higher than the 8.6% observed in patients
not decannulated (P <.001). Adverse events included un-
planned (accidental) decannulation, tracheostomy-related
bleeding, tube obstruction (partial or complete), one-way
valve placed with an inflated cuff, and failed decannulation
(attempt). Unplanned decannulation was more prevalent
among the decannulated group (5.2%) compared to the non-
decannulated by discharge group (2.3%) (P <.001).
Tracheostomy-related bleeding rates were similar between
the decannulated (3.1%) and non-decannulated groups
(4.0%, P=.06), as were tube obstruction risks (1.5% vs
1.4%, P = .68). Additionally, the incidence of using a one-way
valve with an inflated cuff showed no difference between
groups (0.7% in the decannulated group vs 0.9% in the non-
decannulated group, P =.49). Failed decannulation was
more frequent among those successfully decannulated
(1.8%) versus those who were not decannulated by discharge
(0.9%, P =.004) (Table 4). The rate of unplanned decannula-
tion was highest in Australia (3.4%), followed by the United
Kingdom (1.7%) and the United States (1.8%) (P =.014).
Tracheostomy-related bleeding was slightly higher in the
United States (4.0%) compared to the United Kingdom
(2.0%) and Australia (2.4%) (P =.06).

Factors Associated With Time-to-Successful
Decannulation

Results from an adjusted regression model examining time-
to-decannulation showed that younger age was associated
with a higher likelihood of successful decannulation, with
each lower age decade being more likely to be decannu-
lated compared to those aged 70 or older (Figure 2).
Adjusting for other demographic and clinical factors, there
was no difference in the likelihood of decannulation
by sex (hazard ratio [HR]=0.97, female vs male; 95%
CI: 0.90-1.05; P =.45). Patients with a tracheostomy for
upper airway obstruction were more likely to be decannu-
lated compared to those with a tracheostomy for ventila-
tion facilitation (HR =1.85; 95% CI: 1.54-2.22; P <.001).

Table 4. Adverse Events for Patients Who Were Decannulated
Versus Not Decannulated by Hospital Discharge (N =15318)

Decannulated by discharge

n (%)
Adverse events Yes (n=2813) No (n=2505) P-value
Any AE reported 320 (11.4%) 216 (8.6%) <.001
Unplanned 146 (5.2%) 58 (2.3%) <.001
decannulation
Tracheostomy- 87 (3.1%) 101 (4.0%) .06
related bleeding
Tube obstruction 42 (1.5%) 34 (1.4%) .68
One-way valve placed 20 (0.7%) 22 (0.9%) 49
with cuff inflated
Failed decannulation 51 (1.8%) 22 (0.9%) .004

Abbreviation: AE, adverse events.

No significant differences were observed for other
tracheostomy indications, including aspiration (HR
=0.79; 95% CI: 0.60-1.03; P=.08), secretion retention
(HR=1.29; 95% CI: 0.66-2.52; P=45), or any other
indication (HR = 1.45; 95% CI: 0.79-2.69; P = .23).

Additional findings were noted relating to elective
status and comorbidities. Patients with scheduled admis-
sions were more likely to be decannulated compared to
emergent admissions (HR =1.54; 95% CI. 1.33-1.78;
P <.001), and surgical admissions had a higher likelihood
of decannulation compared to medical admissions
(HR =1.43; 95% CI: 1.20-1.70; P <.001). The likelihood
of decannulation decreased as the number of comorbid-
ities increased, although the only difference that reached
statistical significance was 5 or more comorbidities versus
none (HR =0.44; 95% CI: 0.19-0.99; P =.048). Of the
specific comorbid systems, only neurological conditions
were associated with a lower likelihood of decannulation
(HR =0.76; 95% CI: 0.66-0.88; P <.001). In the adjusted
model, experiencing a tracheostomy-related adverse event
during admission was associated with a lower likeli-
hood of successful decannulation (HR =0.77; 95% CI:
0.65-0.91; P=.003).

Discussion

This study provides a multi-institutional perspective on
tracheostomy decannulation outcomes by comparing 5318
patients across healthcare systems in the United Kingdom,
the United States, and Australia. Although previous
studies have assessed tracheostomy decannulation in
single-center or single-country cohorts, this analysis is
among the largest to evaluate decannulation outcomes
using prospectively collected, multi-institutional data. A
key finding is the significant variation in decannulation
rates across the three regions, with Australia (82.1%) and
the United Kingdom (70.0%) demonstrating substantially
higher decannulation success compared to the United
States (13.5%).

In the analysis of hospital length of stay between
countries, we found notable differences between US
centers versus the United Kingdom and Australia. The
country-specific patterns in length of stay and discharge
destination are consistent with prior data from
Australia,*” the United Kingdom,"? and the United
States.’” These findings likely reflect structural differences
in healthcare systems. Discharge home for UK patients is
higher than previously reported,®® potentially reflecting
increased use of “hospital at home,” models, allowing
hospital or ICU-level care to be delivered in a patient's
home.

This approach integrates high-acuity treatments such
as intravenous medications, oxygen therapy, and contin-
uous monitoring along with telehealth and wearable
device monitoring. The “Hospital at Home” model saw
earlier adoption in the United Kingdom and Australia to
alleviate hospital demand, whereas in the United States,
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Figure 2. Predictors of decannulation outcome: hazard ratios with confidence interval for decannulation success are depicted for attributes
including age, reason for tracheostomy, admission type, comorbid conditions, and adverse events. GTC, Global Tracheostomy Collaborative.

its expansion was catalyzed by the COVID-19 pandemic,
which accelerated regulatory support and reimbursement
options for home-based acute care. The hospital discharge
data are consistent with previously published Australian
data.?” Hospital survival of 13% for this cohort compares
favorably with previous studies reporting mortality of
13% to 19%.%723-3¢

The GTC has collaborated with more than 70 hospitals
across multiple countries, including in-depth studies on the
patient journey." In the United Kingdom, patients with new
tracheostomies are typically managed within a single
hospital system for their entire inpatient stay. This “one-
stop” approach likely contributes to a higher rate of
primary hospital decannulation compared to countries
where patients are often transferred to another facility for
ongoing rehabilitation with the tracheostomy still in place.
When tracheostomies are performed to assist with venti-
lator weaning in critically ill patients, a higher mortality
rate is anticipated. Therefore, death with a tracheostomy
still in place leads to a shorter hospital length of stay and a
classification of non-decannulated status, given that many
do not recover enough to attempt decannulation. Further
data collection is necessary to understand the implications

of these differences in healthcare systems, particularly how
variations in tracheostomy management pathways impact
decannulation success, hospital resource utilization, and
long-term patient outcomes.

In line with existing literature, patient characteristics
were an important predictor of successful decannulation.
Younger patients had a higher likelihood of decannula-
tion than those aged 70 or older,*®® whereas there were
no significant differences in decannulation success based
on sex. The reason for tracheostomy placement signifi-
cantly influenced decannulation outcomes. Patients with
tracheostomies placed for upper airway obstruction
had the highest likelihood of successful decannulation
compared to those requiring tracheostomy primarily for
ventilatory support.

Although previous studies suggested that tracheostomy
placed for aspiration may reduce the likelihood of
decannulation,”® our findings did not reach statistical
significance. This suggests that while aspiration may be a
clinical concern, its direct impact on decannulation
success remains uncertain and warrants further investiga-
tion in larger, more targeted cohorts. The reason for
admission was related to outcomes as well; patients
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admitted electively or for surgical reasons had a higher
decannulation success rate, consistent with prior work.*
Additionally, comorbidities significantly influenced de-
cannulation, with a greater number of underlying condi-
tions, particularly neurological disorders, correlating with
reduced success.*® These results highlight the complexity
of tracheostomy care and the importance of individua-
lized patient assessment. Further research could deepen
our understanding of these interactions, refining clinical
strategies to improve tracheostomy outcomes.

Study Limitations

This study has several limitations. The observational
design and registry-based data preclude causal inferences
about patient characteristics, hospital metrics, and
decannulation outcomes. The GTC database primarily
includes hospitals with structured tracheostomy pro-
grams, potentially limiting generalizability to institutions
with less standardized care or those in resource-limited
settings. Selection bias may also exist, as only data from
actively participating hospitals were analyzed, and
patients with incomplete records were excluded. Further
discussion of differences between countries and study
limitations appears in Supplemental Appendix 1, avail-
able online.

Conclusion

This study presents comprehensive, comparative evidence
of adult tracheostomy decannulation patterns across three
major healthcare systems, identifying significant practice
variations that impact patient outcomes. While younger
age, fewer comorbidities, and elective admissions were
associated with higher decannulation success, geographic
differences in care pathways and institutional protocols
also played a critical role in decannulation rates, length of
hospital stay, and discharge planning. The observed
disparities in decannulation practices underscore the need
for a standardized, internationally recognized protocol to
ensure equitable, high-quality tracheostomy care. These
findings provide a strong foundation for developing
evidence-based guidelines that can be implemented
through the GTC and other healthcare networks. Future
research should focus on protocol harmonization efforts,
interventions to improve decannulation rates in low-
performing regions, and strategies to enhance interdisci-
plinary tracheostomy management worldwide.

Author Contributions

Charissa J. Zaga, conceptualization, methodology, data
curation, formal analysis, writing—original draft, writing—
review and editing, project administration; Carly E. Milliren,
conceptualization, methodology, data curation, formal ana-
lysis, writing original draft, writing—review and editing,
project administration; Brendan A. McGrath, formal analysis,
writing—review and editing, validation; Christina J. Yang,
formal analysis, writing—review and editing, validation;

Bradley A. Schiff, conceptualization, methodology, formal
analysis, supervision, writing—review and editing; Stephen J.
Warrillow, formal analysis, writing—review and editing,
validation; Jennifer K. Henningfeld, formal analysis, writing
—review and editing, validation; Prudence A. Gregson, formal
analysis, writing—review and editing, validation; Joshua R.
Bedwell, formal analysis, writing—review and editing, valida-
tion; Karen M. Beaudet, formal analysis, writing—review and
editing, validation; Michael J. Brenner, conceptualization,
methodology, data curation, formal analysis, writing—ori-
ginal draft, writing—review and editing, supervision, project
administration; Vinciya Pandian, conceptualization, metho-
dology, data curation, formal analysis, writing—original
draft, writing—review and editing, supervision, project
administration.

Disclosures

Competing interests: The authors declare no conflicts of interest.

Funding source: R18 HS029124 and R0O1 NRO017433 (Vinciya
Pandian).

Supplemental Material

Additional supporting information is available in the online
version of the article.

ORCID iD
Christina J. Yang
Michael J. Brenner

https://orcid.org/0000-0002-2905-020X
https://orcid.org/0000-0003-4926-0957

References

1. Brenner MJ, Pandian V, Milliren CE, et al. Global
Tracheostomy Collaborative: data-driven improvements in
patient safety through multidisciplinary teamwork, standardisa-
tion, education, and patient partnership. Br J Anaesth.
2020;125(1):e104-e118. doi:10.1016/j.bja.2020.04.054

2. Singh RK, Saran S, Baronia AK. The practice of
tracheostomy decannulation—a systematic review. J
Intensive Care. 2017;5:38. doi:10.1186/s40560-017-0234-z

3. Santus P, Gramegna A, Radovanovic D, et al. A systematic
review on tracheostomy decannulation: a proposal of a
quantitative semiquantitative clinical score. BMC Pulm
Med. 2014;14(1):201. doi:10.1186/1471-2466-14-201

4. Toker A, Hayanga JA, Dhamija A, Herron R, Abbas G.
Tracheotomy, closure of long-term tracheostomy and
standard tracheal segmental resections. J Thorac Dis. 2020;
12(10):6185-6197. doi:10.21037/jtd.2020.02.41

5. Cheung NH, Napolitano LM. Tracheostomy: epidemiology,
indications, timing, technique, and outcomes. Respir Care.
2014;59(6):895-919; discussion 916-9. doi:10.4187/respcare.
02971

6. Hosokawa K, Nishimura M, Egi M, Vincent JL. Timing
of tracheotomy in ICU patients: a systematic review of
randomized controlled trials. Crit Care. 2015;19:424. doi:10.
1186/s13054-015-1138-8

7. Jaeger JM, Littlewood KA, Durbin Jr CG. The role of
tracheostomy in weaning from mechanical ventilation.
Respir Care. 2002;47(4):469-480; discussion 481-2.

85U8017 SUOWIWOD BA11E81D) 3ot (dde 8y} Aq pauIsnob ae sl VO ‘85N JO S9N 1oy Akeid18UIIUO AB]1M UO (SUONIPUD-PUB-SWSIALIOD A8 | 1M Ale.d 18U [Uo//Sciy) SUONIPUOD PUe WS | 81 88S *[9202/T0/92] U0 Akeid18ulluO A8|IM ‘ARiq1] SS0USIDS UieaH unsny Aq £T00. UYO/ZO0T OT/I0p/W0o" A3 1M Aleiq Ul oS euINo [jsuy-oge//:sdny woiy pepeojumod 'S ‘520z 'LT89260T


https://orcid.org/0000-0002-2905-020X
https://orcid.org/0000-0003-4926-0957
https://doi.org/10.1016/j.bja.2020.04.054
https://doi.org/10.1186/s40560-017-0234-z
https://doi.org/10.1186/1471-2466-14-201
https://doi.org/10.21037/jtd.2020.02.41
https://doi.org/10.4187/respcare.02971
https://doi.org/10.4187/respcare.02971
https://doi.org/10.1186/s13054-015-1138-8
https://doi.org/10.1186/s13054-015-1138-8

Zaga et al.

1147

8.

12.

13.

14.

15.

16.

17.

18.

20.

21.

Mahmood K, Wahidi MM. The changing role for
tracheostomy in patients requiring mechanical ventilation.
Clin Chest Med. 2016;37(4):741-751. doi:10.1016/j.ccm.2016.
07.013

. El-Anwar M, Nofal A, Shawadfy M, Maaty A, Khazbak A.

Tracheostomy in the intensive care unit: a university hospital
in a developing country study. Int Arch Otorhinolaryngol.
2017;21(1):33-37. doi:10.1055/s-0036-1584227

. Casamento A, Bailey M, Robbins R, et al. Patient

characteristics, incidence, technique, outcomes and early
prediction of tracheostomy in the state of Victoria,
Australia. J Crit Care. 2018;44:278-284. doi:10.1016/j.jecrc.
2017.11.034

. Pandian V, Boisen S, Mathews S, Brenner MJ. Speech and

safety in tracheostomy patients receiving mechanical venti-
lation: a systematic review. Am J Crit Care. 2019;28(6):
441-450. doi:10.4037/ajcc2019892

Abril MK, Berkowitz DM, Chen Y, Waller LA, Martin GS,
Kempker JA. The epidemiology of adult tracheostomy
in the United States 2002-2017: a serial cross-sectional
study. Critical Care Explor. 2021;3(9):¢0523. doi:10.1097/
¢ce.0000000000000523

McGrath BA, Wallace S, Lynch J, et al. Improving
tracheostomy care in the United Kingdom: results of a
guided quality improvement programme in 20 diverse
hospitals. Br J Anaesth. 2020;125(1):e119-¢129. doi:10.
1016/j.bja.2020.04.064

Brenner MJ, De Cardenas J, Standiford TJ, McGrath BA.
Assessing candidacy for tracheostomy in ventilated patients
with coronavirus disease 2019. Chest. 2021;159(1):454-455.
doi:10.1016/j.chest.2020.07.100

Brenner MJ, Feller-Kopman D, De Cardenas J. POINT:
tracheostomy in patients with COVID-19. Chest. 2021;
159(5):1723-1727. doi:10.1016/j.chest.2021.01.074

Pandian V, Murgu S, Lamb CR. COUNTERPOINT:
tracheostomy in patients with COVID-19. Chest. 2021;
159(5):1727-1729. doi:10.1016/j.chest.2020.12.064

Gentile MN, Irvine AD, King AM, et al. Enhancing
communication in critically ill patients with a tracheostomy: a
systematic review of evidence-based interventions and outcomes.
Tracheostomy. 2024;1(1):26-41. doi:10.62905/001¢.115440
Cipriano A, Mao M, Hon H, et al. An overview of
complications associated with open and percutaneous
tracheostomy procedures. Int J Crit Illn Inj Sci. 2015;
5(3):179-188. doi:10.4103/2229-5151.164994

. Halum SL, Ting JY, Plowman EK, et al. A multi-

institutional analysis of tracheotomy complications.
Laryngoscope. 2012;122(1):38-45. doi:10.1002/1ary.22364
Gadkaree SK, Pandian V, Best S, et al. Laryngotracheal
stenosis: risk factors for tracheostomy dependence and
dilation interval. Otolaryngol Head Neck Surg. 2017,
156(2):321-328. doi:10.1177/0194599816675323

Meister KD, Pandian V, Hillel AT, et al. Multidisciplinary
safety recommendations after tracheostomy during COVID-
19 pandemic: state of the art review. Otolaryngol Head Neck
Surg. 2021;164(5):984-1000. doi:10.1177/0194599820961990

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Mirski MA, Pandian V, Bhatti N, et al. Safety, efficiency,
and cost-effectiveness of a multidisciplinary percutaneous
tracheostomy program. Crit Care Med. 2012;40(6):
1827-1834. doi:10.1097/CCM.0b013e31824¢16af

Pandian V, Miller CR, Mirski MA, et al. Multidisciplinary
team approach in the management of tracheostomy
patients. Otolaryngol Head Neck Surg. 2012;147(4):
684-691. doi:10.1177/0194599812449995

Yarmus L, Pandian V, Gilbert C, et al. Safety and efficiency
of interventional pulmonologists performing percutaneous
tracheostomy. Respiration. 2012;84(2):123-127. doi:10.1159/
000339321

Jung DT, Grubb L. Management of accidental tra-
cheostomy tube dislodgement: an integrative review. ORL
Head Neck Nurs. 2021;39(1):5-11.

Pandian V, McGrath BA, Brenner MJ. Capping or
suctioning for tracheostomy decannulation. N Engl J Med.
2020;383(25):2480-2481. doi:10.1056/NEJMc2031385
Pandian V, Miller CR, Schiavi AJ, et al. Utilization of a
standardized tracheostomy capping and decannulation
protocol to improve patient safety. Laryngoscope. 2014;
124(8):1794-1800. doi:10.1002/1ary.24625

Ninan A, Grubb LM, Brenner MJ, Pandian V. Effectiveness
of interprofessional tracheostomy teams: a systematic review.
J Clin Nurs. 2023;32(19-20):6967-6986. doi:10.1111/jocn.16815
Cramer JD, Graboyes EM, Brenner MIJ. Mortality
associated with tracheostomy complications in the United
States:  2007-2016. 2019;129(3):619-626.
doi:10.1002/1ary.27500

Pandian V, Atkins JH, Freeman-Sanderson A, et al.
Improving airway management and tracheostomy care
through interprofessional collaboration: aligning timing,
technique, and teamwork. J Thorac Dis. 2023;15(5):
2363-2370. doi:10.21037/jtd-23-205

Brenner MJ, Morrison M, Pandian V. Survivorship in ICU
patients undergoing tracheostomy for respiratory failure:
from triggers to interprofessional team-based care. Trauma
Surg Acute Care Open. 2024;9(1):e001335. doi:10.1136/
tsaco-2023-001335

Brenner MJ, Pandian V. Elevating tracheostomy care
through data-driven innovation: what can education,
evidence-based practice, and quality improvement learn
from one another? Tracheostomy. 2024;1(2):1-6.

Gilony D, Gilboa D, Blumstein T, et al. Effects of
tracheostomy on well-being and body-image perceptions.
Otolaryngol Head Neck Surg. 2005;133(3):366-371. doi:10.
1016/j.0tohns.2005.04.025

Nakarada-Kordic I, Patterson N, Wrapson J, Reay SD. A
systematic review of patient and caregiver experiences with a
tracheostomy. Patient. 2018;11(2):175-191. doi:10.1007/
s40271-017-0277-1

Newman H, Clunie G, Wallace S, Smith C, Martin D,
Pattison N. What matters most to adults with a tra-
cheostomy in ICU and the implications for clinical practice:
a qualitative systematic review and metasynthesis. J Crit
Care. 2022;72:154145. doi:10.1016/].jcrc.2022.154145

Laryngoscope.

85U8017 SUOWIWOD BA11E81D) 3ot (dde 8y} Aq pauIsnob ae sl VO ‘85N JO S9N 1oy Akeid18UIIUO AB]1M UO (SUONIPUD-PUB-SWSIALIOD A8 | 1M Ale.d 18U [Uo//Sciy) SUONIPUOD PUe WS | 81 88S *[9202/T0/92] U0 Akeid18ulluO A8|IM ‘ARiq1] SS0USIDS UieaH unsny Aq £T00. UYO/ZO0T OT/I0p/W0o" A3 1M Aleiq Ul oS euINo [jsuy-oge//:sdny woiy pepeojumod 'S ‘520z 'LT89260T


https://doi.org/10.1016/j.ccm.2016.07.013
https://doi.org/10.1016/j.ccm.2016.07.013
https://doi.org/10.1055/s-0036-1584227
https://doi.org/10.1016/j.jcrc.2017.11.034
https://doi.org/10.1016/j.jcrc.2017.11.034
https://doi.org/10.4037/ajcc2019892
https://doi.org/10.1097/cce.0000000000000523
https://doi.org/10.1097/cce.0000000000000523
https://doi.org/10.1016/j.bja.2020.04.064
https://doi.org/10.1016/j.bja.2020.04.064
https://doi.org/10.1016/j.chest.2020.07.100
https://doi.org/10.1016/j.chest.2021.01.074
https://doi.org/10.1016/j.chest.2020.12.064
https://doi.org/10.62905/001c.115440
https://doi.org/10.4103/2229-5151.164994
https://doi.org/10.1002/lary.22364
https://doi.org/10.1177/0194599816675323
https://doi.org/10.1177/0194599820961990
https://doi.org/10.1097/CCM.0b013e31824e16af
https://doi.org/10.1177/0194599812449995
https://doi.org/10.1159/000339321
https://doi.org/10.1159/000339321
https://doi.org/10.1056/NEJMc2031385
https://doi.org/10.1002/lary.24625
https://doi.org/10.1111/jocn.16815
https://doi.org/10.1002/lary.27500
https://doi.org/10.21037/jtd-23-205
https://doi.org/10.1136/tsaco-2023-001335
https://doi.org/10.1136/tsaco-2023-001335
https://doi.org/10.1016/j.otohns.2005.04.025
https://doi.org/10.1016/j.otohns.2005.04.025
https://doi.org/10.1007/s40271-017-0277-1
https://doi.org/10.1007/s40271-017-0277-1
https://doi.org/10.1016/j.jcrc.2022.154145

1148

Otolaryngology—Head and Neck Surgery 173(5)

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Ward E, Pandian V, Brenner MJ. The primacy of patient-
centered outcomes in tracheostomy care. Patient. 2018;
11(2):143-145. doi:10.1007/s40271-017-0283-3

Mah JW, Staff II, Fisher SR, Butler KL. Improving
decannulation and swallowing function: a comprehensive,
multidisciplinary approach to post-tracheostomy care.
Respir Care. 2017;62(2):137-143. doi:10.4187/respcare.04878
Hernandez G, Ortiz R, Pedrosa A, et al. La indicacion de la
traqueotomia condiciona las variables predictoras del tiempo
hasta la decanulacion en pacientes criticos. Med Intensiva.
2012;36(8):531-539. doi:10.1016/j.medin.2012.01.010

Zaga CJ, Sweeney JM, Cameron TS, Campbell MC, Warrillow
SJ, Howard ME. Factors associated with short versus
prolonged tracheostomy length of cannulation and the relation-
ship between length of cannulation and adverse events. Aust
Crit Care. 2022;35(5):535-542. doi:10.1016/j.aucc.2021.09.003
Cheng A, Kessler D, Mackinnon R, et al. Reporting
guidelines for health care simulation research: extensions
to the CONSORT and STROBE statements. BMJ Simul
Technol Enhanc Learn. 2016;2(3):51-60. doi:10.1136/bmjstel-
2016-000124

Hernandez Martinez G, Rodriguez ML, Vaquero MC,
et al. High-flow oxygen with capping or suctioning for
tracheostomy decannulation. N Engl J Med. 2020;383(11):
1009-1017. doi:10.1056/NEJMo0a2010834

Kutsukutsa J, Kuupiel D, Monori-Kiss A, Del Rey-Puech P,
Mashamba-Thompson TP. Tracheostomy decannulation
methods and procedures for assessing readiness for decannula-
tion in adults: a systematic scoping review. Int J Evid Based
Healthce. 2019;17:74-91. doi:10.1097/XEB.0000000000000166
Kutsukutsa J, Mashamba-Thompson TP, Saman Y.
Tracheostomy decannulation methods and procedures in
adults: a systematic scoping review protocol. Syst Rev.
2017;6(1):239. doi:10.1186/s13643-017-0634-0

McGrath BA, Brenner MJ, Warrillow SJ, et al.
Tracheostomy in the COVID-19 era: global and multi-
disciplinary guidance. Lancet Respir Med. 2020;8(7):
717-725. doi:10.1016/S2213-2600(20)30230-7

Medeiros GC, Sassi FC, Lirani-Silva C, Andrade CRF.
Critérios para decanulagdo da traqueostomia: revisao de
literatura [Criterios para decanulacao da traqueostomia:
revisao de literatura]. Codas. 2019;31(6):20180228. doi:10.
1590/2317-1782/20192018228

Pandian V, Morris LL, Brodsky MB, et al. Critical care
guidance for tracheostomy care during the COVID-19

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

pandemic: a global, multidisciplinary approach. Am J Crit
Care. 2020;29(6):e116-e127. doi:10.4037/ajcc2020561

Zaga CJ, Berney S, Hepworth G, et al. Tracheostomy
clinical practices and patient outcomes in three tertiary
metropolitan hospitals in Australia. Aust Crit Care. 2023;
36(3):327-335. doi:10.1016/j.aucc.2022.03.002

Zaga CJ, Pandian V, Brodsky MB, et al. Speech-language
pathology guidance for tracheostomy during the COVID-19
pandemic: an international multidisciplinary perspective.
Am J Speech Lang Pathol. 2020;29(3):1320-1334. doi:10.
1044/2020_AJSLP-20-00089

Harris PA, Delacqua G, Taylor R, Pearson S, Fernandez M,
Duda SN. The REDCap Mobile Application: a data
collection platform for research in regions or situations
with internet scarcity. JAMIA Open. 2021;4(3):00ab078.
doi:10.1093/jamiaopen/o0ab078

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
Vandenbroucke JP. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) state-
ment: guidelines for reporting observational studies. PLoS
Med. 2007;4(10):¢296. doi:10.1371/journal.pmed.0040296
Liu W. Survival analysis using SAS software package. J Chin
Integr Med. 2010;8(5):489-493. d0i:10.3736/jcim20100515
Engoren M, Arslanian-Engoren C, Fenn-Buderer N.
Hospital and long-term outcome after tracheostomy for
respiratory failure. Chest. 2004;125(1):220-227. doi:10.1378/
chest.125.1.220

Mehta AB, Syeda SN, Bajpayee L, Cooke CR, Walkey AJ,
Wiener RS. Trends in tracheostomy for mechanically
ventilated patients in the United States, 1993-2012. Am J
Respir Crit Care Med. 2015;192(4):446-454. doi:10.1164/
rcem.201502-02390C

Eskildsen SJ, Hansen CA, Kallemose T, Curtis DJ, Wessel
I, Poulsen 1. Factors associated with time to decannulation
in patients with tracheostomy following severe traumatic
brain injury. Respir Care. 2024;69(5):566-574. doi:10.4187/
respcare.11376

Eskildsen SJ, Wessel I, Poulsen I, Hansen CA, Curtis DJ.
Rehabilitative intervention for successful decannulation in
adult patients with acquired brain injury and tracheostomy:
a systematic review. Disabil Rehabil. 2023;46:2464-2476.
doi:10.1080/09638288.2023.2233437

Namin AW, Kinealy BP, Harding BC, Alnijoumi MM,
Dooley LM. Tracheotomy outcomes in the medical
intensive care unit. Mo Med. 2021;118(2):168-172.

85U8017 SUOWIWOD BA11E81D) 3ot (dde 8y} Aq pauIsnob ae sl VO ‘85N JO S9N 1oy Akeid18UIIUO AB]1M UO (SUONIPUD-PUB-SWSIALIOD A8 | 1M Ale.d 18U [Uo//Sciy) SUONIPUOD PUe WS | 81 88S *[9202/T0/92] U0 Akeid18ulluO A8|IM ‘ARiq1] SS0USIDS UieaH unsny Aq £T00. UYO/ZO0T OT/I0p/W0o" A3 1M Aleiq Ul oS euINo [jsuy-oge//:sdny woiy pepeojumod 'S ‘520z 'LT89260T


https://doi.org/10.1007/s40271-017-0283-3
https://doi.org/10.4187/respcare.04878
https://doi.org/10.1016/j.medin.2012.01.010
https://doi.org/10.1016/j.aucc.2021.09.003
https://doi.org/10.1136/bmjstel-2016-000124
https://doi.org/10.1136/bmjstel-2016-000124
https://doi.org/10.1056/NEJMoa2010834
https://doi.org/10.1097/XEB.0000000000000166
https://doi.org/10.1186/s13643-017-0634-0
https://doi.org/10.1016/S2213-2600(20)30230-7
https://doi.org/10.1590/2317-1782/20192018228
https://doi.org/10.1590/2317-1782/20192018228
https://doi.org/10.4037/ajcc2020561
https://doi.org/10.1016/j.aucc.2022.03.002
https://doi.org/10.1044/2020_AJSLP-20-00089
https://doi.org/10.1044/2020_AJSLP-20-00089
https://doi.org/10.1093/jamiaopen/ooab078
https://doi.org/10.1371/journal.pmed.0040296
https://doi.org/10.3736/jcim20100515
https://doi.org/10.1378/chest.125.1.220
https://doi.org/10.1378/chest.125.1.220
https://doi.org/10.1164/rccm.201502-0239OC
https://doi.org/10.1164/rccm.201502-0239OC
https://doi.org/10.4187/respcare.11376
https://doi.org/10.4187/respcare.11376
https://doi.org/10.1080/09638288.2023.2233437

	Predictors of Decannulation Success in Tracheostomy: A 10&nobreak;-&nobreak;Year Analysis of the Global Tracheostomy Collaborative Database
	Methods
	Study Design
	Study Population and Inclusion Criteria
	Measures
	Statistical Analysis

	Results
	Selection of Eligible Patients From the GTC Database
	Demographic and Clinical Characteristics and Comorbidities
	Demographic Characteristics
	Clinical Characteristics
	Comorbidities

	Hospital Utilization Metrics, Survival to Discharge, and Discharge Destinations
	Hospital Utilization
	Survival to Discharge and Discharge Destinations

	Decannulation, Hospital Utilization, Survival, and Discharge Destinations by Geographical Location
	Adverse Events Rates Per 1000 Tracheostomy-Bed Days
	Factors Associated With Time-to-Successful Decannulation

	Discussion
	Study Limitations

	Conclusion
	Author Contributions
	Disclosures
	Competing interests
	Funding source

	Supplemental Material
	ORCID iD
	References




