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Summary

Management of patients with a tracheostomy tube includes many components of care provided
by clinicians from various health care disciplines. In recent years, clinicians worldwide have
demonstrated a renewed interest in the management of patients with tracheostomy due to the
recognition that more effective and efficient management of this patient population is necessary
to decrease morbidity and mortality and to optimize the value of the procedure. Commensurate
with the goal of enhancing the care of patients with tracheostomy, we conducted a systematic
review to facilitate the development of recommendations relevant to the care of adult patients
with tracheostomy in the acute care setting. From our systematic review, clinical practice guide-
lines were developed to address questions regarding the impact of tracheostomy bundles, trache-
ostomy teams, and protocol-directed care on time to decannulation, length of stay,
tracheostomy-related cost, tracheostomy-related adverse events, and other tracheostomy-related
outcomes in tracheostomized adult patients in the acute care setting. Using a modification of the
RAND/UCLA Appropriateness Method, 3 recommendations were developed to assist clinicians
with tracheostomy management of adult patients in the acute care setting: (1) evidence supports
the use of tracheostomy bundles that have been evaluated and approved by a team of individuals
experienced in tracheostomy management to decrease time to decannulation, tracheostomy-
related adverse events, and other tracheostomy-related outcomes, namely, improved tolerance of
oral diet; (2) evidence supports the addition of a multidisciplinary tracheostomy team to improve
time to decannulation, length of stay, tracheostomy-related adverse events, and other tracheos-
tomy-related outcomes, namely, increased speaking valve use; (3) evidence supports the use of a
weaning/decannulation protocol to guide weaning and removal of the tracheostomy tube to
improve time to decannulation. Key words: tracheostomy; tracheostomy care; tracheostomy team,
tracheostomy bundle; tracheostomy protocol. [Respir Care 2021;66(1):156-169. © 2021 Daedalus
Enterprises]
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Introduction

A tracheostomy is commonly performed in critically ill
patients because it potentially confers several benefits over
prolonged endotracheal intubation, including airway stabil-
ity, facilitation of oral intake, increased comfort, and, possi-
bly, facilitation of weaning.'® Tracheostomy is one of the
most common surgical procedures performed in mechani-
cally ventilated, critically ill, adult patients. Between 1993
and 2012, 9.1% of adult patients (n = 1,352,432) requiring
mechanical ventilation received a tracheostomy.” A 2013
review of the University Health System Consortium data-
base of patients cared for between 2002 and 2008 revealed
that, of 44,124 acute respiratory failure subjects, 4,776
(10.8%) underwent tracheostomy.'” The analysis also
revealed that patients with tracheostomy, compared to
patients without tracheostomy, had higher morbidity. The
care of patients with tracheostomy is costlier because of
their longer hospital stay and because they are commonly
discharged to a long-term facility.

Halum and colleagues'' investigated the long-term out-
comes of critically ill patients with ages ranging from 15 to
93 y and reported that subjects with tracheostomy had
higher mortality (32.1%) compared with subjects who did
not receive a tracheostomy (15.4%). It has been reported
that 7% of patients with tracheostomy will suffer an adverse
event, and that 19.7% will not survive to discharge.'
Mehta et al’ reported that “even patients who survive the
first year after tracheostomy have remarkably poor out-
comes, with multiple readmissions to acute care hospitals.”

Adult patients with tracheostomy consume a dispropor-
tionate amount of health care resources.'* Providing cost-
effective, high-quality care for patients with tracheostomies
is a complex undertaking that can be challenging due to
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multiple factors, including the nature and severity of dis-
ease, patient age, the use of an extensive assortment of tra-
cheostomy tubes, and variations in the skill level of care
providers. Effective and efficient management of patients
with tracheostomy is necessary to prevent morbidity and
mortality and to reduce the cost of care in this patient popu-
lation. We conducted a systematic review of peer-reviewed
literature to develop recommendations that could enhance
the care of adult patients in the acute care setting with tra-
cheostomy tubes in situ. The clinical practice guidelines
that were developed from this systematic review are cen-
tered around the following questions relevant to the man-
agement of adult patients in the acute care setting:

1. Does the use of a tracheostomy bundle impact time to
decannulation, length of stay (LOS), tracheostomy-
related cost, and tracheostomy-related adverse events in
tracheostomized adult patients in the acute care setting?

2. Does the use of tracheostomy teams impact time to dec-
annulation, LOS, tracheostomy-related cost, and trache-
ostomy-related adverse events in tracheostomized adult
patients in the acute care setting?

3. Does protocol-directed care impact time to decannula-
tion, LOS, tracheostomy-related cost, and tracheos-
tomy-related adverse events in tracheostomized adult
patients in the acute care setting?

Committee Composition

A committee was selected by American Association for
Respiratory Care (AARC) leadership based on their known
experience related to the topic, interest in participating in the
project, and commitment to the process details. The commit-
tee first met face-to-face, where they were introduced to the
process of developing clinical practice guidelines. At that
time, the committee selected a chair and wrote a first draft of
questions in a format that directly related to the patient, inter-
vention, comparison, and outcome (PICO). Subsequent
meetings occurred as needed by conference call and included
AARC staff as needed. Frequent email communications
occurred among committee members and AARC staff. The
committee members received no remuneration for their par-
ticipation in the process, though their expenses for the face-
to-face meeting were covered by the AARC.

Search Strategy

A literature search was conducted using the PubMed,
CINAHL via EBSCOhost, and the Scopus.com databases
for studies on tracheostomy care in hospitalized adult
patients. The search strategies used a combination of rele-
vant controlled vocabulary (ie, Medical Subject Headings
and CINAHL Headings) and keyword variations that
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related to tracheostomy care and techniques, hospitaliza-
tion, and outcomes. The searches were limited to English-
language studies about human populations. The searches
were also designed to filter out citations indexed as com-
mentaries, editorials, interviews, news, or reviews. No date
restrictions were applied to the searches. Refer to the online
supplement for the complete search strategy executed in
each database (see the supplementary materials at http://
www.rcjournal.com). Duplicate citations were identified
and removed using EndNote X7 citation management soft-
ware (Clarivate Analytics, Philadelphia, Pennsylvania).

Study Selection

Two reviewers independently assessed study eligibility
in the Covidence systematic review software (Melbourne,
Australia). Inclusion criteria used to assess eligibility
were: (1) tracheostomy and (2) adult population. The
exclusion criteria used were: (1) not tracheostomy care,
(2) non-clinical topic, (3) pediatric population, (4) en-
dotracheal tube, (5) intubated patients, (6) laryngec-
tomy, (7) case study, and (8) not empirical research (eg,
theory or opinion articles).

Assessment and Recommendations

The search strategies retrieved 1,457 articles. After the
removal of duplicates, 1,117 articles remained for screen-
ing, of which 1,000 were excluded at the title and abstract
level. Of the remaining 117 articles, 96 were excluded fol-
lowing full text review against the inclusion and exclusion
criteria. During the extraction phase, 4 additional articles
were excluded. A total of 17 articles were included in this
systematic review (Fig. 1). Of these studies, 10 focused on
the use of tracheostomy teams,'*? 5 focused on the use of
a tracheostomy weaning/decannulation protocol,**?* 1
study focused on the use of a tracheostomy-related acquired
pressure ulcer (TRAPU) bundle, and 1 study focused on a
tracheostomy management bundle*® Tables 1-3 present
the key details from the 17 included studies, and Table 4
provides a summary of the key findings for each PICO
question addressed in this review.

Risk of bias for most of the studies (no. = 16) was
ranked as low or moderate at the quality assessment; only 1
study was ranked as high. The most common limitations to
the quality of the studies were small sample size, retrospec-
tive study design, inadequate description of study subjects
and procedures, and weakness in statistical methodology.

Development of Recommendations
It is recognized that a process is necessary to combine

the best available evidence with the collective experience
of committee members. To achieve this, a modification of
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Records identified through
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340
A
Records screened
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1,000
)
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No trach management protocol,
trach care team, or bundle: 33
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Review articles: 9
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Endotracheal tube: 4
»| Case study: 4
Pediatrics: 3
Conference abstracts: 3
Book chapters: 2
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Palliation: 1
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Y
Eligible studies
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4

Not tracheostomy care: 3
Tracheostomy procedure: 1

A
Included studies
17

Fig. 1. Flow chart.

the RAND/UCLA Appropriateness Method®' was used.
The literature was collapsed into evidence tables according
to PICO question. Individual panel members were
assigned the task of writing a systematic review of the
topic, drafting 1 or more recommendations, and sug-
gesting the level of evidence supporting the recommen-
dation: (A) convincing scientific evidence based on
randomized controlled trials of sufficient rigor; (B)
weaker scientific evidence based on lower levels of evi-
dence such as cohort studies, retrospective studies,
case-control studies, and cross-sectional studies; (C)
based on the collective experience of the committee.
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Main Findings

Outcomes

Interventions Subjects, n

Study Design

Study

Table 3. Continued
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Tracheostomy tube decannulation decisions

Decannulation rate, n (%)

Repeated-measures pro- ~ Swallow evaluation protocol Tx1: clinical swallow

Warnecke et al*®

based on fiberoptic endoscopic evaluation

evaluation

spective observational

of swallowing protocol resulted in more

Tx1:29 (29)
Tx2: 54 (54)

cohort

subjects being decannulated compared to
decisions to decannulate based on the
clinical swallow evaluation protocol.

Tx2: fiberoptic endo-

scopic evaluation of

swallowing protocol:
100

Gn = study group n
Tx = treatment

MANAGEMENT OF ADULT TRACHEOSTOMY

Committee members reviewed the first draft of evidence
tables, systematic reviews, recommendations, and evidence
levels. Each committee member rated each recommenda-
tion using a Likert scale of 1-9, with 1 meaning expected
harms greatly outweigh the expected benefits and 9 mean-
ing expected benefits greatly outweigh the expected harms.
The ratings were returned to the committee chair. The first
ratings were done with no interaction among committee
members. A conference call was convened, during which
the individual committee ratings were discussed. Particular
attention was given to any outlier scores and the justifica-
tion. Recommendations and evidence levels were revised
with input from the committee members. After discussing
each PICO question, committee members re-rated each
recommendation. The final median and range of com-
mittee members’ scores are reported. Strong agreement
required that all committee members rank the recom-
mendation 7 or higher, whereas weak agreement meant
that one or more committee members ranked the recom-
mendation below 7, but the median vote was at least 7.
For recommendations with weak agreement, the per-
centage of committee members who rated 7 or above
was calculated and reported after each weak recommen-
dation. Figure 2 illustrates the process flow the panel
used to rate the appropriateness and quality of the litera-
ture selected through the search process.

Drafts were distributed among committee members in
several iterations. When all committee members were satis-
fied, the document was submitted for publication. The clini-
cal practice guidelines were subjected to peer review before
final publication.

Tracheostomy Bundle

Patients with tracheostomies are medically complex and
require integrated care from several different health care
professionals. To streamline the care of multiple providers,
care bundles have been introduced. A care bundle consists
of 3-5 components that describe structured approaches to
providing care to a specific patient population (http://www.
ihi.org/topics/bundles/pages/default.aspx, accessed June 2,
2020). Care bundles have become commonplace because
their use has demonstrated improvement in both care proc-
esses and outcomes. For example, discharge care bundles
for patients with COPD result in fewer hospital readmis-
sions,*? and specific ventilator bundle components are asso-
ciated with improved outcomes.*

Despite this evidence, a review of the relevant literature
yielded only 1 observational study of a tracheostomy care
bundle, which consisted of 4 structured approaches to pro-
viding care for patients with tracheostomies.*® This study
focused on 3 tracheostomy-related outcomes: rate of decan-
nulation, hospital LOS, and tolerance of oral diet before
discharge.

RESPIRATORY CARE @ JANUARY 2021 VoL 66 No 1


http://www.ihi.org/topics/bundles/pages/default.aspx
http://www.ihi.org/topics/bundles/pages/default.aspx

MANAGEMENT OF ADULT TRACHEOSTOMY

Table 4.  Summary of Recommendations for Each PICO Question

PICO Question

Summary of Recommendations

—_

. Does the use of a tracheostomy bundle impact time to decannula-
tion, length of stay, tracheostomy-related cost, and tracheostomy-
related critical incidents in tracheostomized adult patients in the
acute care setting?

2. Does the use of tracheostomy teams impact time to decannula-
tion, length of stay, tracheostomy-related cost, and tracheostomy-
related critical incidents in tracheostomized adult patients in the
acute care setting?

. Does protocol-directed care impact time to decannulation, length

[8%)

of stay, tracheostomy-related cost, and tracheostomy-related
adverse events in tracheostomized adult patients in the acute care
setting?

PICO = patient, intervention, comparison, outcome

Evidence supports the use of tracheostomy bundles that have been eval-

uated and approved by a team of subject-matter experts for tracheostom-
ized adult patients in the acute care setting (Evidence level B; median
appropriateness score 7, range 6-8).

Evidence supports the addition of a multidisciplinary tracheostomy team to

the management strategy of tracheostomized adult patients in the acute
care setting (Evidence level B; median score 7, range 5-8).

Evidence supports the use of a protocol to guide weaning and removal of

the tracheostomy tube in tracheostomized adult patients in the acute care
setting (Evidence level B; median appropriateness score 8, range 8).

Panel rates quality of
recommendations
(round 1: independent)

Y
Panel rates quality of
studies and recommendations
(round 2: panel meeting)

\

Panel re-evaluates and
rates quality of recommendations

\

Median and range of scores reported
with strong or weak agreement

\

Recommendations finalized with
final draft of manuscript

Fig. 2. Literature appraisal process.

Tracheostomy-related outcomes are important conse-
quences of having a tracheostomy tube in situ and include
time to decannulation, tracheostomy-related adverse events,
tracheostomy-related health care cost, hospital LOS, trache-
ostomy-related pressure injury, time to oral intake, and
time to communication. Only 2 studies, which were obser-
vational in nature, have addressed this question (Table 1).

Using a prospective cohort study, Mah et al** compared

the decannulation rate, tolerance of oral diet, and hospital
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LOS between a retrospective control group (n = 61), a
group of subjects with tracheostomy whose care involved
an intensivist-led tracheostomy service (tracheostomy serv-
ice group, n = 124), and a group of subjects with tracheos-
tomy whose care involved using a tracheostomy bundle
that consisted of an electronic postoperative tracheostomy
order set, a tracking and following system, a decannulation
protocol, and tracheostomy rounds by the intensivist-led
tracheostomy service (post-tracheostomy care bundle
group, n = 208). The researchers noted that the decannula-
tion rate before discharge (26.0%) was significantly higher
for the post-tracheostomy bundle group than the decannula-
tion rates for the tracheostomy service group (14.5%) and
the control group (8.2%) (P = .002). Additionally, the pro-
portion of subjects in the post-tracheostomy bundle group
that tolerated an oral diet before discharge (46.4%) was sig-
nificantly higher than the proportion of subjects in the tra-
cheostomy service (35.5%) or control groups (24.6%) (P =
.005). There was no significant difference in the median
hospital LOS between the 3 groups of subjects. Because
this observational study of 393 subjects was conducted
in a single institution and the severity of illness and du-
ration of mechanical ventilation was different between
groups, it is unclear whether these results can be
generalized.

Over the past decade, the awareness of medical device-
related pressure injury has increased, as have recommenda-
tions for preventive measures for reducing pressure injury
caused by respiratory care devices, such as noninvasive
positive pressure device interfaces and endotracheal
tubes.***> Commensurate with the increasing vigilance in
this area, O’Toole and colleagues® investigated the associ-
ation between a TRAPU bundle and hospital-acquired tra-
cheostomy-related pressure ulcers using a pretest/posttest
study of 338 subjects. The bundle used in the study
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consisted of 4 components: (1) placement of a hydrocolloid
dressing underneath the tracheostomy flange in the postop-
erative period, (2) removal of plate sutures within 7 d of the
tracheostomy procedure, (3) placement of a polyurethane
foam dressing after suture removal, and (4) neutral posi-
tioning of the head. The researchers reported a significant
reduction in the rate of hospital-acquired tracheostomy-
related pressure ulcers in the post-TRAPU care bundle
group (1.3%) compared to the pre-TRAPU care bundle
group (10.9%) (P < .001).

Given the benefits of using a structured approach to
provide unique care to each patient, evidence supports
the use of tracheostomy bundles that have been eval-
uated and approved by a team of individuals experienced
in tracheostomy management for tracheostomized adult
patients in the acute care setting (Evidence level B; me-
dian appropriateness score 7, range 6-8). This approach
has been shown to decrease time to decannulation,
decrease tracheostomy-related adverse events, and
improve other tracheostomy-related outcomes, namely,
tolerance of oral diet.

Tracheostomy Teams

The most rigorous assessment of the evidence regarding
the use of tracheostomy teams in the management of
patients with tracheostomy tubes was performed by Speed
and Harding® via a systematic review and meta-analysis.
Because no randomized controlled trials had been con-
ducted to investigate this issue, the researchers were able to
include only 7 observational studies (pretest/posttest cohort
design), which were of low to moderate quality.'>2°** All 7
studies were single-center studies, and the composition of
the tracheostomy team as well as the responsibilities and
activities of the tracheostomy team were different across
the studies. After the publication of this meta-analysis, 2
observational studies*"* that focused on the use of a tra-
cheostomy team were published. The study by Arora and
colleagues'* was not included in the meta-analysis. These 3
additional observational studies were determined to be of
low to moderate quality.

The outcomes on which the meta-analysis by Speed and
Harding®® focused were limited to time to decannulation
and hospital LOS. However, other clinically important tra-
cheostomy-related outcomes were reported in the meta-
analysis. The results of the meta-analysis indicated that tra-
cheostomy teams were associated with reductions in total
tracheostomy time and increased speaking valve use. The
authors cited insufficient evidence to determine the effect
of tracheostomy teams on hospital or ICU LOS. Of the 10
studies'*?* (all observational) that focused on the use of
tracheostomy teams, 8 reported time to decannulation
as an outcome, 192223 and 3 of these 8 studies'*'®??
reported a significant decrease in time to decannulation
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in subjects managed by a tracheostomy team. Five stud-
ies reported LOS as an outcome,'>'®222 and these
found significantly decreased LOS in subjects managed
by a tracheostomy team; 1 study reported on ICU LOS,
with no significant difference in ICU LOS in subjects
managed by a tracheostomy team.'® Three studies'>!"-'8
reported speaking valve use as an outcome, with a sig-
nificant increase in the use of speaking valves after tra-
cheostomy team implementation. Six studies'>"'7-'*-2!
reported tracheostomy-related complications or adverse
clinical events as an outcome, and all 6 studies reported
significantly less adverse clinical outcomes in subjects
managed by a tracheostomy team. One study reported
tracheostomy-related cost,’> and 1 study reported tra-
cheostomy tube downsizing time'’ (Table 2).

The composition of the multidisciplinary tracheostomy
team, role of team members, and team responsibilities var-
ied for each study. In the 2 North American studies by de
Mestral et al'” and Welton et al,** a respiratory therapist
was a member of the multidisciplinary team that included a
physician and a speech-language pathologist. However, in
other countries such as Australia and England, where respi-
ratory therapists are unavailable, the multidisciplinary
teams may consist of a combination of one or more physi-
cians from different specialties (eg, otolaryngology, pulmo-
nary, critical care), one or more nurses, a speech-language
pathologist, a respiratory physiotherapist, a dietitian, and a
social worker. Sodhi and colleagues®' used specially trained
staff nurses for the specialized tracheostomy team.

Evidence supports the addition of a multidisciplinary tra-
cheostomy team to the management strategy of tracheos-
tomized adult patients in the acute care setting (Evidence
level B; median score 7, range 5-8). A multidisciplinary
tracheostomy team can decrease time to decannulation,
LOS, and tracheostomy-related adverse events; this
approach can also improve other tracheostomy-related
outcomes, namely, increase in speaking valve use. The
composition of the tracheostomy team should follow
local custom.

Protocol-Directed Care

The use of evidence-based protocols in health care has
become widely accepted, and respiratory therapists are
expected to be highly proficient in the application of proto-
cols to improve the quality of the care they provide. With
regard to patients with tracheostomies, the inherent com-
plexity of providing safe, efficacious care for them merits
the use of evidence-based protocols. A review of the litera-
ture yielded a total of 5 studies®*® that focused on the use
of protocols in the management of tracheostomized adult
patients in the acute care setting. All 5 studies were obser-
vational and were judged to be of low to moderate quality.
Three of the studies used a weaning/decannulation
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protocol,>*?*?7 while 1 study used a swallow evaluation
protocol in conjunction with a weaning/decannulation pro-
tocol,” and 1 study compared 2 different swallow evalua-
tion protocols.*®

Most of the studies that investigated the effectiveness of
protocols in the care of subjects with tracheostomies used
time to decannulation as the primary outcome (Table 3).
Frank and colleagues® performed a retrospective chart
review 3 y after the implementation of a multidisciplinary
swallowing and weaning protocol for dysphagic patients
with tracheostomies. Data for 35 subjects who had trache-
ostomy tubes in situ after the protocol was implemented
and data for 12 subjects with tracheostomy tubes in situ
before the protocol was implemented were analyzed. The
mean time to decannulation prior to protocol implementa-
tion was 94.7 = 60 d; this time decreased to 48.2 = 51.6 d
after implementation of the protocol (P = .02). The
researchers concluded that the multidisciplinary protocol
was associated with earlier decannulation. In a prospective
cohort study, Smith and colleagues®® compared time to dec-
annulation between 3 different groups of subjects with tra-
cheostomies: a baseline cohort that included patients who
underwent tracheostomy before implementation of a decan-
nulation protocol (n = 26), a pilot cohort that included sub-
jects who underwent tracheostomy 1 y after the protocol
was implemented (n = 21), and a follow-up cohort that
included subjects who underwent tracheostomy 2 y after
the protocol was implemented (n = 39). The mean total
time to decannulation in the baseline cohort was 15.5 =
12.1 d. After pathway implementation in the pilot cohort,
total time to decannulation decreased to 5.7 = 2.8 d (P <
.001). In the follow-up cohort, total time to decannulation
was 8.1 = 7.1 d (P = .003). These results demonstrated
that the decannulation protocol was associated with
decreased time to decannulation.

Clifford and Spencer** used a pretest/posttest study
involving 40 subjects to investigate the association between
method of tracheostomy weaning and time to decannula-
tion. They reported that implementation of a tracheostomy
weaning protocol did not significantly decrease the time to
decannulation (4.2 = 4.23 d vs 2.85 = 1.35 d). In a retro-
spective cohort study of 268 subjects, Thompson-Ward and
colleagues®’ compared the association between 2 different
tracheostomy weaning protocols and time to decannulation.
The results of the study indicated that the tracheostomy
weaning protocol that did not include capping and routine
downsizing in the decannulation assessment process was
associated with a reduction in the time to tracheostomy
tube decannulation from 30 d to 25 d (P < .05). Warnecke
et al*® conducted a repeated-measures prospective observa-
tional study of 100 subjects with acute neurologic disease
to determine the association between decannulation rate
and type of swallow evaluation protocol. Each subject
underwent a protocol-directed clinical swallow evaluation
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as well as a protocol-directed fiberoptic endoscopic evalua-
tion of swallowing. The specific investigation (clinical
swallow evaluation or fiberoptic endoscopic evaluation of
swallowing) carried out by each investigator upon each
subject was randomized to minimize order effects. The
investigators found that tracheostomy tube decannulation
decisions based on the fiberoptic endoscopic evaluation of
swallowing protocol resulted in a greater number of sub-
jects being decannulated (54%) compared to decisions to
decannulate based on clinical swallowing examination pro-
tocol (29%).

Evidence supports the use of a weaning/decannulation
protocol to guide weaning and removal of the tracheostomy
tube in tracheostomized adult patients in the acute care set-
ting (Evidence level B; median appropriateness score 8,
range 8); this approach can improve time to decannulation.

Summary

Clinical decision-making regarding the various aspects
of caring for patients with a tracheostomy is largely based
on anecdotal evidence and the experience of individual
care providers rather than on evidence-based guidelines.
The complex nature of tracheostomy management, the het-
erogeneity of patients with tracheostomies, and the multi-
faceted outcomes linked to the care of these patients make
it difficult to conduct randomized -controlled trials.
Consequently, we have endeavored to synthesize data from
observational studies to complement the clinical consensus
statement on tracheostomy care developed and promul-
gated by the American Academy of Otolaryngology-Head
and Neck Surgery Foundation.?’

One study indicated a higher rate of decannulation after
the implementation of a tracheostomy management bun-
dle.* The tracheostomy bundle elements described in this
study are based on scientific evidence as standardized order
sets have been shown to reduce hospital LOS, mortality,
and medication errors.*® Similarly, there is evidence that
the electronic medical record system enhances the ability to
identify and track specific patient populations.***°

Our findings indicate that the use of specialized tracheos-
tomy care teams is associated with decreased time to decan-
nulation, less tracheostomy-related adverse events, and
increased use of speaking valves. This finding is consistent
with the results of the systematic review conducted by
Speed and colleagues,*® which indicated that multi-discipli-
nary tracheostomy teams are associated with a mean reduc-
tion in total tracheostomy time of 8 d (95% CI 6-11 d). A
shorter time with the tracheostomy tube in situ confers
many clinical benefits, including restoration of normal respi-
ratory physiology, swallowing, cough function, and commu-
nication. Additionally, a shorter time with the tracheostomy
tube in situ may reduce the risk for tracheostomy-related iat-
rogenic complications such as infection and death from an
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obstructed tube. It is unclear whether the differences in team
composition, team member roles, and team responsibilities
affected the outcome of the studies included in our system-
atic review.

The use of tracheostomy weaning and decannulation pro-
tocols can decrease the time to decannulation. This is con-
sistent with the use of protocols in other areas of respiratory
care. For example, there is strong evidence that the use of
protocols in liberating patients from mechanical ventilation
reduces the duration of mechanical ventilation.*' Other
studies have reported that patients who are usually deemed
difficult or impossible to wean from the tracheostomy tube
were successfully decannulated after implementation of
protocols.*

An important caveat with regard to the clinical outcomes
of tracheostomized patients based on interventions is the
underlying disease process that contributed to the need for
tracheostomy insertion. Studies have noted that ICU and
hospital LOS, time to decannulation, and time to oral intake
commencement may vary based on underlying disease
processes.*® The difference in etiologies for tracheostomy
insertion must be taken into consideration when interpret-
ing the effects of specific interventions on tracheostomy-
related clinical outcomes.

The evidence from multiple observational studies of low
to moderate quality indicate that tracheostomy bundles, a
multidisciplinary tracheostomy team, and tracheostomy
weaning and decannulation protocols can reduce time to
decannulation in tracheostomized adult patients in the acute
care setting. Additionally, there is some evidence that a
multidisciplinary tracheostomy team can reduce LOS and
tracheostomy-related complications, but there is insuffi-
cient evidence regarding the effect of weaning and dec-
annulation protocols on these outcomes. There is also
insufficient evidence regarding the effect of tracheos-
tomy teams and weaning/decannulation protocols on
tracheostomy-related cost. More rigorously designed
studies are needed to inform clinical decision-making in
the care of tracheostomized adult patients in the acute
care setting.
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