Observational iNternational study of TRACHeostomy practice in adult
intensive care units - ON TRACH
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List of Abbreviations
ANP: Advanced Nurse Practitioner

ARDS: Acute respiratory distress syndrome

CPAP: Continuous Positive Airway Pressure

eCRF: electronic Case Report Form

ENT: Ear, Nose, and Throat

EPAP: Expiratory Positive Airway Pressure

FEES: Fiberoptic Endoscopic Evaluation of Swallowing
FiO2: Fraction of Inspired Oxygen

FOIS: Functional Oral Intake Scale

GCS: Glascow Coma Scale

GDPR: General Data Protection Regulation (GDPR)
GTC: Global Tracheostomy Collaborative

HAP: Hospital-Acquired Pneumonia

ICU: Intensive Care Unit

IMS: ICU mobility scale

IMV: Intermittent Mandatory Ventilation

IPAP: Inspiratory Positive Airway Pressure

MAP: Mean Airway Pressure

MDT: Multidisciplinary Team

NIV: Non-Invasive Ventilation

NTSP: National Tracheostomy Safety Project
OWV: One-Way Valve

PCV: Pressure-Controlled Ventilation

PEEP: Positive End-Expiratory Pressure

PF ratio: PaO2/FiO2 ratio

PT: Physiotherapist

Ppeak: Peak Inspiratory Pressure

PPlat: Plateau Pressure

PS: Pressure Support

RR: Respiratory Rate

SIMV: Synchronized Intermittent Mandatory Ventilation
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SLT: Speech and language therapist
TV: Tidal Volume

VAP: Ventilator-Associated Pneumonia
VCV: Volume controlled ventilation

XLT: Extended-Length Tracheostomy
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Study Synopsis
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Introduction

Background

Care of the patient with a tracheostomy is a core element of critical care practice, with up to
20% of patients admitted to an intensive care unit (ICU) undergoing tracheostomy insertion
during their admission(1, 2). By nature of their illness, these are often patients with prolonged
mechanical ventilation, a protracted ICU length of stay, ICU acquired weakness, prolonged
rehabilitation needs, and high mortality. This population also includes patients undergoing
tracheostomy for reasons such as reduced consciousness, with impaired cough or swallowing
reflexes, or compromised airway patency requiring protection and prolonged ventilatory
support. (3-5) Although there is no definitive mortality benefit associated with tracheostomy
or with early versus late tracheostomy insertion, there are other advantages potential
including reduced work of breathing, decreased use of sedation, facilitation of weaning from
the ventilator, earlier restoration of vocal communications, oral intake, mobilisation and
potentially a lower incidence of pulmonary infections.(6-18)

Beyond the acute phase, tracheostomy has a major impact on the patient’s recovery
trajectory, influencing weaning duration, rehabilitation potential, and long-term functional
outcomes. However, post-tracheostomy follow-up remains heterogeneous, and non-
standardized outcome measures—such as time to decannulation, communication and
swallowing recovery, or quality of life—are often under-reported despite their relevance to
patients and caregivers.(19-23)

Previous studies have highlighted that considerable practice variation remains surrounding
treatment of these patients. Variation exists not only because of patient characteristics, but
also from an organisational perspective with diversity in hospital settings, system demands
and governance structures. These inconsistencies lead to deficiencies in care and avoidable
harm, increased morbidity and mortality.(24, 25)

In an effort to improve standards of care and patient safety, the Global Tracheostomy
Collaborative (GTC) and the UK National Tracheostomy Safety Project (NTSP) were
established. These initiatives focus on quality improvement. Their establishment has enabled
patient level data collection on outcomes, quality, safety and organisational efficiencies in
participating centres in Australia, the UK and USA.(24, 25) Armed with this knowledge, the
GTC and NTSP have been able to identify the presence of variation in practice and show that
guided implementation of a quality improvement programme in the UK is feasible and
associated with better outcomes and has been replicated in other jurisdictions.(26) (27, 28)

Despite these initiatives considerable variation in practice continues to exist and many
questions with regards to tracheostomy timing, insertion, management and longer-term
outcomes remain.(29-31) There is comprehensive data coming from the USA, UK and
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Australia but data internationally is lacking with the last survey of practice 10 years ago and
more recent incites in ARDS patients from a secondary analysis of LUNG-SAFE.(1, 32). Arecent
scoping review has highlighted the unique challenges of tracheostomy care faced by low- and
middle-income countries. (33)

To address this knowledge gap, we plan to conduct an international multicentre prospective
observational study to comprehensively characterise current tracheostomy practice. The
study aims to describe the indications, timing, techniques, and management of tracheostomy
insertion and care; to evaluate patient-centred outcomes and procedure-related adverse
events; and to explore the organisational structures and models of care supporting
tracheostomised patients in the ICU and beyond. This will allow us to identify variation in care,
it’s origin, drive improvement and enhance safety and outcomes for patients with a
tracheostomy in the future.

Rationale

Aim

The aim of this study is to evaluate the timing and practice of tracheostomy insertion,
management, weaning and longer-term outcomes of these patients, in intensive care units
internationally.

Objectives

e To describe the practice of tracheostomy insertion including indication, timing and insertion
technique

e To describe the demographics, reason for ICU admission and severity of illness of patients
requiring tracheostomy.

e To describe the care of patients with a tracheostomy in relation to ventilation, sedation,
method of weaning from mechanical ventilation and decannulation

e To determine outcomes of patients with a tracheostomy including return to vocalisation,
oral intake, mobilisation, length of stay, and mortality at hospital discharge.

e To assess the incidence and nature of adverse events experienced by patients with a
tracheostomy

e To assess long-term functional and neuropsychological outcomes of patients with a
tracheostomy at 6 and 12 months.

e To evaluate organisational aspects of tracheostomy care internationally including
multidisciplinary care, standardised protocols and equipment, staff training and education at
ICU and ward level, including discharge location following ICU and management of weaning
from this point.

Prespecified Subgroup Analysis:

e Subgroup analysis of patients with an acute neurological condition as the indication for
tracheostomy insertion.
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e Subgroup analysis exploring the impact of organisational structure of care and geographic
location (categorised by world bank income group into high, upper and lower middle-income
and low-income countries) for patients with a tracheostomy.

e Subgroup analysis exploring outcomes based on timing of tracheostomy insertion with time
treated as a continuous variable.

Methods

This is an international, multicentre, prospective observational study. ICU’s internationally will be
invited to participate and recruit patients over a 12-week period while the study is ongoing. We aim
to recruit a convenience sample of ICU’s which will be broadly representative of international practice.
Sites from middle- and lower-income countries will be actively invited to participate to ensure broad
representation from all geographic location.

Participants

We aim to include all consecutive adult patients (> 18 years of age) who were admitted to ICU and
subsequently required tracheostomy insertion as part of their critical care admission.

Screening:

o All patients aged >18 admitted in the ICU after commencement of the enrolment period, and
that are in receipt of invasive ventilator support, will be screened daily until ICU discharge or
death.

Inclusion
e > 18 years of age
e Admitted to ICU (Intensive Care Unit)
e Underwent tracheostomy insertion as part of critical care admission
Exclusion
e Long-term tracheostomy pre ICU admission
e Elective tracheostomy insertion for head and neck pathology
e Tracheostomy insertion for emergency surgical management of airway obstruction
e Mini tracheostomy insertion only
e Patients admitted to ICU with tracheostomy following a transfer from another
hospital/ICU
Outcomes

Primary Outcome
e Successful decannulation from time of tracheostomy insertion censored at 90 days.

Secondary Outcomes
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e Mortality at 90 days

e Return to vocalisation, oral intake and mobilisation

e Hospital utilization metrics (mechanical ventilation duration, tracheostomy duration,

e |ICU and hospital length of stay)Tracheostomy related adverse events

e Proportion of sites with standardised care in place

e Variation in practice and outcomes between high, upper and lower middle income, and low
income countries

e Patient disposition and quality of life at 6 and 12 months

Data Management and Analysis

Data Sources
Data pertaining to study outcomes will be collected from ICU healthcare records and participant’s
medical chart where applicable and questionnaire for the optional long-term follow up study.

Data Protection

Data collected as part of this study will be coded/pseudonymised. No identifying personal data will be
entered on to the database. Data collected as part of this study will be retained by the coordinating
centre for 15 years. Once all data have been entered into the CRF and checked for accuracy, the key
to reidentify individuals and each site will be destroyed, rendering the data anonymous. Retained data
will be anonymous. The study will comply with GDPR and relevant national data protection
regulations.

Data Collection

Data pertaining to this study will be collected by multi professional team members i.e. intensive care
doctors in training, intensive care specialists, nurses, critical care health and social care professionals.
Data will be entered into an electronic case report form (eCRF), RedCAP, managed by Royal College of
Surgeon’s, Dublin, Ireland.

Access to the data entry system will be protected by username and password. Username and
password will be assigned during the registration process for team members collecting data. Users will
only have access to data for their site.

For each participating site we will collect site data as per the ‘Site Survey Form’. Data will be recorded
regarding number of beds, hospital and intensive care type, as well as organisational aspects of care
for patients with a tracheostomy. .

All ventilated patients be screened on a daily basis to determine the proportion of patients
undergoing tracheostomy insertion in the ICU. All participating centres will contribute to a core
dataset. Data collection must be done at a fixed time for that particular ICU, which can be between
6 and 10am each day.

Participant demographic and clinical characteristics

Individual data will consist of:
e Demographic characteristics — age, sex and BMI
e Indication for ICU admission and severity of illness
e Patient co-morbidities and baseline frailty
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e Dataon:

e Indication for tracheostomy

e Time from intubation to tracheostomy

e Insertion technique

e Method of weaning

e One way valve use and vocalisation

e Resumption of oral intake measured using a FOIS of 3

e Return to mobilisation measured using an ICU mobility scale of 4

e Decannulation of tracheostomy

e Tracheostomy related complications

e Discharge destination

e Patient outcomes — ICU and hospital length of stay, ICU, acute hospital and 90 day
mortality

e Patient disposition at 6 and 12 months

e Quality of life at 6 and 12 months assessed with the EQ-5D-5L and Clinical Frailty
Scale

Individual sites will have the option to opt into an enhanced datasets including:
e An enriched physiological dataset with comprehensive daily recording of ventilator mode,
settings and weaning technique.
e Along-term follow up substudy, capturing information on patient survival, location, frailty and
quality of life (EQ-5D-5L) at day 90,6 and 12 months after tracheostomy insertion.

Statistical Analysis

Analysis of data will be performed by the lead coordinator and the steering committee using a
statistical software programme and assisted by expert statisticians when necessary.

Sample size calculation

We plan to recruit a convenience sample of over 2,500 patients. Based on WEAN SAFE data,
approximately six patients undergoing tracheostomy are expected to be enrolled per ICU over a
12-week period, requiring participation from 500 ICUs, allowing for a 10% dropout.

Data analysis

Data will be summarised using descriptive statistics. Group comparisons will use parametric or
non-parametric tests as appropriate, with adjustment for multiple testing. Associations between
successful decannulation and clinical factors will be examined using competing-risk survival analysis
(Fine—Gray model), with death treated as a competing event. Multilevel regression models will
assess associations between clinical and sociodemographic characteristics and outcomes, accounting
for clustering of patients within ICUs and ICUs within countries. For outcomes measured at two time
points, models will include a patient-level random intercept and time as a fixed effect to account for
within-patient correlation. Country will be included as a random effect to quantify between-country
variation, and country income group (high/middle/lower) as a fixed effect to assess differences in
practices and outcomes across income settings. Statistical significance will be set at p<0.05. Missing
data will be handled using multiple imputation. Analyses will be performed using Stata SE v19.0.
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Participating Centres

Ethics

The study will be conducted in accordance with the principles of the Declaration of Helsinki and the
Guidelines for Good Clinical Practice. It is the responsibility of participating centres to ensure ethical
approval has been sought and granted through their sites to participate. The study protocol will be
submitted to the Research Ethics Committee of the participating institutions. A copy of hospital
approval will be forward to study coordinator. Participating sites are required to follow local
requirements for the approval.

Consent

Due to the nature of their critical illness, a significant proportion of patients will lack the capacity to
grant informed consent. Attempts to gain consent from all participants could affect the scientific
validity of the study as the sample population would not be truly representative. Each country must
comply with local/national consent procedures. Given the low-risk nature of this study (observational
with no intervention), some countries will not require formal consent while others will require
consent/proxy assent from the patient/patient representative, and others will allow deferred consent
(survivors after discharge). Consent and/or patient representative assent will be sought from patients
or their representatives for future related research and participation in the long-term follow up cohort
of this study.

Publication Rules

Steering committee members and national coordinators for countries that have enrolled more than
100 participants will be part of the writing committee and listed as authors of the final manuscript. All
participating centres will have collaborators listed in supplementary material based on number of
participants enrolled. Number of collaborators to be listed per site will be a maximum of 3.

Expected results

This study will explore current practice around tracheostomy insertion in intensive care units. It is
expected results from this study will provide opportunities for quality improvement initiatives and
inform potential future research.
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