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ABSTRACT

Introduction Cardiovascular collapse is a common
complication during tracheal intubation of critically ill
adults. Whether administration of an intravenous fluid
bolus prevents cardiovascular collapse during tracheal
intubation remains uncertain. A prior randomised trial
found fluid bolus administration to be ineffective overall
but suggested potential benefit for patients receiving
positive pressure ventilation during tracheal intubation.
Methods and analysis The PREventing cardiovascular
collaPse with Administration of fluid REsuscitation during
Induction and Intubation (PREPARE ) trial is a prospective,
multi-centre, non-blinded randomised trial being
conducted in 13 academic intensive care units in the USA.
The trial will randomise 1065 critically ill adults undergoing
tracheal intubation with planned use of positive pressure
ventilation (non-invasive ventilation or bag-mask
ventilation) between induction and laryngoscopy to receive
500 mL of intravenous crystalloid or no intravenous fluid
bolus. The primary outcome is cardiovascular collapse,
defined as any of; systolic blood pressure <65 mm Hg,
new or increased vasopressor administration between
induction and 2 min after intubation, or cardiac arrest or
death between induction and 1 hour after intubation. The
primary analysis will be an unadjusted, intention-to-treat
comparison of the primary outcome between patients
randomised to fluid bolus administration and patients
randomised to no fluid bolus administration using a 2
test. The sole secondary outcome is 28-day in-hospital
mortality. Enrolment began on 1 February 2019 and is
expected to conclude in June 2020.

Ethics and dissemination The trial was approved by
either the central institutional review board at Vanderbilt
University Medical Center or the local institutional review
board at each trial site. Results will be submitted for

Strengths and limitations of this study

» This multi-centre, randomised, controlled trial with
target enrolment of 1065 patients will provide the
highest quality available evidence for an import-
ant question in @ commonly encountered clinical
scenario.

» Broad eligibility criteria and enrolment at multiple
centres will increase the external validity of the
findings.

» Blinding is impractical due to the nature of this study
intervention.

» The trial is not designed to examine the effects of
fluid composition or volume of fluid administered.

publication in a peer-reviewed journal and presented at
scientific conferences.
Trial registration number NCT03787732.

INTRODUCTION

Tracheal intubation is common in the care
of critically ill patients but is associated
with a high incidence of complications.'™
Cardiovascular collapse is a composite of life-
threatening haemodynamic complications
of tracheal intubation comprised of post-
intubation hypotension,*® administration
of vasopressors to treat hypotension, cardiac
arrest and death. Cardiovascular collapse
occurs in 20%-30% of critically ill patients
undergoing tracheal intubation,”® and is asso-
ciated with increased in-hospital mortality.”®?
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Some airway management experts recommend the intra-
venous administration of a fluid bolus beginning prior to
induction (ie, the administration of procedural drugs such
as anaesthetics) to prevent cardiovascular collapse during
tracheal intubation.* ' A fluid bolus could address the
haemodynamic perturbations induced by induction and
tracheal intubation, which include vasodilatory effects of
induction medications, increased venous capacitance due
to decreased circulating catecholamines and decreased
venous return secondary to positive pressure applied to the
thoracic cavity. However, the only reported trial to examine
administration of a pre-intubation fluid bolus, the PrePARE
(Preventing cardiovascular collaPse with Administration of
fluid Resuscitation before Endotracheal intubation) trial,
reported that a pre-intubation fluid bolus had no effect on
the overall rate of cardiovascular collapse.® The receipt of
positive pressure ventilation, however, appeared to modify
the effect of a fluid bolus administration on cardiovascular
collapse in the PrePARE trial. Patients receiving positive
pressure ventilation appeared to have a lower rate cardio-
vascular collapse in the fluid bolus group compared with
the no fluid bolus group, both among patients receiving
non-invasive ventilation for pre-oxygenation (RR 0.51;95%
CI 0.24 to 1.09; p value for interaction =0.032) and among
patients receiving bag-mask ventilation between induction
and laryngoscopy (RR 0.61; 95% CI 0.33 to 1.13; p value for
interaction =0.008).%

Provision of positive pressure ventilation with a bag-
mask device between induction and laryngoscopy has
been shown to decrease the incidence of severe hypox-
aemia during tracheal intubation of intensive care unit
(ICU) patients (relative risk, 0.48; 95% CI 0.30 to 0.77)."!
These results, and others examining use of non-invasive
ventilation for pre-oxygenation during ICU intubations,'
suggest that positive pressure ventilation should be
provided during tracheal intubation for most critically ill
patients.'” This increases the importance of investigating
the finding from the PrePARE trial that a pre-induction
fluid bolus might prevent cardiovascular collapse among
patients receiving positive pressure ventilation. We
designed the PREventing cardiovascular collaPse with
Administration of fluid REsuscitation during Induc-
tion and Intubation (PREPARE II) trial to examine the
hypothesis that administration of a fluid bolus beginning
prior to induction will decrease the incidence of cardio-
vascular collapse among critically ill adults undergoing
tracheal intubation with positive pressure ventilation
between induction and laryngoscopy.

METHODS AND ANALYSIS

This manuscript was written in accordance with Standard
Protocol Items: Recommendations for Interventional
Trials (SPIRIT) guidelines (see table 1 and online supple-
mentary file 1, section 1)."

Patient and public involvement
Materials used to communicate about the study with
patients and family members were developed with input

from the Vanderbilt Community Advisory Council.
Study authors will disseminate the results of this study
online and via social media in forms suitable for public
understanding.

Study design

The PREPARE II trial is a pragmatic, multi-centre,
un-blinded, parallel group, randomised trial. Among
critically ill adults undergoing tracheal intubation under-
going positive pressure ventilation between induction
and laryngoscopy, PREPARE II compares incidence of
cardiovascular collapse between patients administered
intravenous administration of a 500 mL fluid bolus and
those receiving no fluid bolus administration. The trial
protocol was approved with waiver of informed consent
by either the central institutional review board at Vander-
bilt University Medical Center or the local institutional
review board at each trial site. An independent data and
safety monitoring board (DSMB) is monitoring the prog-
ress and safety of the trial.

Study sites

PREPARE II is being conducted in 13 ICUs at academic
medical centres across the USA. Site characteristics are
listed in online supplementary file 2, section 2.

Population

In order to maximise the generalisability of this trial, the
target population is meant to be broad and encompass
all patients in whom the treating clinician judges there
to be clinical equipoise on the use of the intervention.
The trial includes adults (age =18 years) located in a
participating ICU for whom the treating clinicians have
determined that tracheal intubation is required and for
whom the planned procedural approach includes an
operator who routinely performs tracheal intubation in
the participating unit, administration of sedation (with or
without neuromuscular blockade) and positive-pressure
ventilation between induction and laryngoscopy. The
trial excludes pregnant women and prisoners. In order
for clinicians to not feel compelled to provide or with-
hold an intervention which they feel is wrong for a given
patient, the trial also excludes patients for whom the
treating clinicians feel (based on their clinical judgement
at the time of enrolment) that the urgency of the intu-
bation precludes safe performance of study procedures
or that fluid bolus administration is either required or
contraindicated.

Randomisation and treatment allocation

Patients are randomised in a 1:1 ratio to intravenous fluid
bolus administration or no fluid bolus administration in
permuted blocks of two, four or six, stratified according
to study site. Study-group assignments (see online supple-
mentary file 1, section 3; figure S1) are placed in sequen-
tially numbered opaque envelopes and remain concealed
until after enrolment. After enrolment and randomisa-
tion, patients, treating clinicians and study personnel are
not blinded to study group assignment.
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Table 1 Standard Protocol Items: Recommendations for Interventional Trials checklist

Study period
Enrolment Allocation On-study On-study
Between Discharge
decision to or 28
Decision to intubate and Sedative 2 min 11 hour 24 hours days after
Timepoint perform Tl Induction and NMB TI post-Tl postTI post-TlI  enrolment
Enrolment X
Eligibility screen X
Allocation X
Interventions
Fluid bolus initiation X
Screening for X X
contraindications
No new fluid bolus X
Screening for X X
contraindications
Assessments
Baseline variables X X
Peri-procedural variables X X X X
Clinical outcomes X X X

Baseline variables obtained from medical record include: demographic characteristics, Acute Physiology and Chronic Health Evaluation

Il (APACHE II) score and presence of sepsis/septic shock. Peri-procedural data collected by independent, trained observer includes the
following: whether fluids were infusing prior to enrolment, receipt of the study intervention, the volume of study crystalloid infused (induction
and 2 min after procedure), use of prophylactic vasopressor (or prophylactically increased vasopressor dose), addition of new vasopressor (or
increased vasopressor dose) and systolic blood pressure (at baseline and nadir from induction to 2 min after procedure). Peri-procedural data
collected by operator includes: sedation drugs used (and doses), oxygenation/ventilation modality between induction and laryngoscopy, and
procedural complications. Clinical outcomes include: vital status (overall in-hospital death, cardiac arrest death within 1 hour of Tl), number of
ventilator-free days to 28 days, and number of intensive care unit-free days to 28 days.

NMB, neuromuscular blockade; Tl, tracheal intubation.

Study interventions

Fluid bolus group

For patients who are assigned to the fluid bolus group,
intravenous infusion of 500 mL of a crystalloid solution
of the operator’s choosing is initiated after randomisation
and prior to induction. The fluid bolus is infused from
above the level of the intravenous or intra-osseous access
and allowed to infuse by gravity, manual pressure or bag
pressure. The fluid bolus is discontinued after 500 mL
have infused. For patients assigned to the fluids bolus
group who are already receiving a fluid infusion, admin-
istration of 500 mL of fluids between randomisation and
induction is achieved with either an additional bolus or
increasing the rate of the existing infusion.

No fluid bolus group

For patients who are assigned to the no fluid bolus group,
intravenous fluid administration is not initiated between
randomisation and induction. Intravenous fluid infusions
initiated prior to randomisation are not altered.

Cointerventions
Regardless of study group assignment, treating clini-
cians determine the timing of induction and tracheal

intubation. Treating clinicians may stop infusion of a
fluid bolus, increase or decrease the rate of infusion, or
add a new fluid bolus at any time if felt to be required for
the optimal care of the patient. Study group assignment
determines only the initiation of intravenous fluid bolus
administered between randomisation and induction.
Figure 1 depicts the timeline of study procedures in the
context of the tracheal intubation procedure.

Because the study enrols only patients for whom treating
clinicians plan to administer positive-pressure ventila-
tion between induction and laryngoscopy, most patients
receive either non-invasive ventilation or bag-mask venti-
lation between induction and laryngoscopy. Instances in
which positive-pressure ventilation between induction
and laryngoscopy is not administered are recorded, along
with the reason that positive-pressure ventilation was not
administered (eg, emesis arising between randomisation
and induction).

Treating clinicians determine the decision to intubate,
modality and timing of pre-oxygenation, choice, dose and
timing of medications for induction and neuromuscular
blockade, decision to administer vasopressors before or
after induction, choice of laryngoscope, use of cricoid
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Figure 1 Timeline of tracheal intubation (Tl), enrolment, study interventions and primary/secondary outcome eligibility in an

enrolled patient.

pressure, method of positive pressure ventilation (non-
invasive ventilation or bag-mask ventilation) between
induction and laryngoscopy, decision to administer intra-
venous fluid for the treatment of hypotension, and use of
additional airway management equipmentand personnel.
Data on these cointerventions are prospectively collected.

In some participating units, patients may be coenrolled
in a randomised trial comparing use of Bougie or stylet in
patients undergoing intubation emergently (BOUGIE)
versus use of an endotracheal tube with stylet on the
first attempt at tracheal intubation (ClinicalTrials.gov,
NCT03928925). An interaction between the interven-
tions evaluated in these trials in not anticipated and the
results will be reported separately.

Data collection

Data collection for this study is described in detail in
online supplementary file 1, section 4 and table 1 provides
further detail on data collection procedures.

Primary outcome

The primary outcome is cardiovascular collapse, defined
as the occurrence of one or more of the following: systolic
blood pressure (SBP) <65 mm Hg between induction
and 2 min after intubation; new or increased vasopressor
administration between induction and 2 min after intu-
bation; cardiac arrest between induction and 1 hour after
intubation; or death between induction and 1 hour after
intubation.

Cardiovascular collapse is a commonly used endpointin
airway management research.*® Cardiovascular collapse
is considered a ‘reasonably likely surrogate endpoint’
for short-term mortality because a strong mechanistic
rationale links severe hypotension and cardiac arrest
to short-term mortality and interventions that prevent
cardiovascular collapse might reasonably be expected to
prevent short-term mortality.'* Cardiovascular collapse
was the primary outcome of the recently completed
PrePARE trial,8 on which the design of the PREPARE II
trial was based. In the PrePARE trial, the absolute risk of
in-hospital mortality was 16.7% (95% CI 3.4% to 30.0%)
higher among patients who experienced cardiovascular

collapse during intubation compared with patients who
did not.”

Secondary outcome

The sole secondary outcome is 28-day all-cause in-hos-
pital mortality (online supplementary file 1, section 5).
Short-term mortality is a commonly used patient-centred
clinical endpoint for randomised trials in intensive care
medicine and may be mechanistically associated with the
primary outcome of cardiovascular collapse.

Exploratory clinical outcomes
» Each individual component of the composite primary
endpoint:
- SBP <65 mm Hg between induction and 2 min af-
ter intubation.
- New or increased vasopressor administration be-
tween induction and 2 min after intubation.
- Cardiac arrest between induction and 1 hour after

intubation.
- Death between induction and 1 hour after
intubation.
» Lowest SBP between induction and 2 min after
intubation.

» Change in SBP from induction to lowest SBP between
induction and 2 min after intubation.

» Ventilatorfree days to 28 days (defined in online
supplementary file 1, section 6).

» ICU-free days to 28 days (defined in online supple-
mentary file 1, section 7).

Exploratory safety outcomes

» Lowest arterial oxygen saturation between induction
and 2 min after intubation.

» Incidence of hypoxaemia (oxygen saturation <90%)
between induction and 2 min after intubation.

» Incidence of severe hypoxaemia (oxygen saturation
<80%) between induction and 2 min after intubation.

» Oxygen saturation at 24 hours after intubation.

» Fraction of inspired oxygen at 24 hours after
intubation.
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» Positive end expiratory pressure at 24 hours after
intubation.
» SBP at 24 hours after intubation.

Exploratory process measures

» Initiation of an intravenous fluid bolus between induc-
tion and 2 min after intubation.

» Time from induction to successful intubation.

» Incidence of successful intubation on the first laryn-
goscopy attempt.

» Number of laryngoscopy attempts.

» Cormack-Lehane grade of glottic view on first attempt.

» Operator-assessed difficulty of intubation.

» Need for additional airway equipment or a second

operator.

Initial sample size estimation

In a prior randomised trial comparing fluid bolus admin-
istration beginning prior to induction versus no fluid
bolus administration in the same setting as the current
trial, the incidence of cardiovascular collapse was 19.6%
in the fluid bolus group and 18.3% in the no fluid bolus
group overall. However, among the subgroup of patients
assigned to receive positive pressure ventilation with a
bag-mask device between induction and laryngoscopy,
the incidence of cardiovascular collapse was 16.0% in
the fluid bolus group and 26.2% in the no fluid bolus
group (10% absolute risk difference and 40% relative risk
difference). Assuming more conservative rates of cardio-
vascular collapse of 16.25% in the fluid bolus group and
25.0% in the no fluid bolus group (8.75% absolute risk
difference and 35% relative risk difference), we calcu-
lated that enrolling 714 patients would provide 80% statis-
tical power at a two-sided alpha level of 0.05. Anticipating
less than 5% missing data for the primary outcome, the
initial planned enrolment for the trial was 750 patients.
The study protocol included a pre-specified sample size
re-estimation following the single interim analysis (see
the Sample size re-estimation section).

DSMB and interim analysis
A DSMB composed of experts in clinical trials, critical
care medicine, anaesthesia and emergency medicine
is overseeing the design and conduct of the trial. The
DSMB conducted a single interim analysis for efficacy
and safety at the anticipated halfway point of the trial,
after enrolment of 375 patients, on 12 November 2019.
Stopping criteria were pre-specified in the study protocol,
suggesting termination of the trial at the interim if the
p value for the difference between groups in the inci-
dence of the primary outcome (cardiovascular collapse)
or secondary outcome (28-day in-hospital mortality)
were 0.001 or less using a x* test. Using this conserva-
tive Haybittle-Peto boundary (p<0.001) allows the final
analysis at the end of the trial to be performed using an
unchanged level of significance.

The DSMB also formally evaluated the trial for safety
and examined the highest fraction of inspired oxygen,

highest positive end expiratory pressure and lowest arte-
rial oxygen saturation at 24 hours after intubation in each
study group. The prespecified early stopping criteria for
physiological outcomes were as follows: if the p value for
the difference between study groups in any of these three
physiological variables were 0.001 or less using a Mann-
Whitney rank-sum test and concordant in direction with
the point-estimate for mortality.

At the interim analysis, finding that no stopping criteria
had been met and no safety concerns were observed, the
DSMB recommended continuing the trial.

Sample size re-estimation

The study protocol specified that, after completion of the
interim analysis and the recommendation to continue
enrolment, ‘the DSMB will evaluate the rate of the primary
outcome in the no fluid bolus group. If the incidence of
the primary outcome in the no fluid bolus group differs
from the original estimate of 25.0%, the DSMB may ask
that the investigators perform a sample size re-estima-
tion to maintain adequate statistical power to detect the
planned relative risk difference in the primary outcome
between groups’.

After completion of the interim analysis and the recom-
mendation to continue enrolment, the DSMB examined
the number of patients that would need to be enrolled
in order to maintain 80% statistical power to detect the
planned relative risk reduction of 35% in the primary
outcome. Based on this information, the DSMB recom-
mended increasing the total sample size from 750 to 1065
patients. The investigators accepted the DSMB’s recom-
mendation, revising the planned sample size for the final
trial to 1065 patients. During the sample size re-estima-
tion, both the study investigators and the DSMB remained
blind to all outcomes by study group. No further interim
analyses are planned.

Statistical analysis principles

R V3.5.2 (R Foundation for Statistical Computing,
Vienna, Austria) will be used for all analyses. Continuous
variables will be reported as mean+SD or median and
IQR; categorical variables will be reported as frequencies
and proportions. Between-group comparisons will be
made with the Mann-Whitney rank-sum test for contin-
uous variables, and the % test for categorical variables.

Primary analysis of the primary outcome

The primary analysis will be an unadjusted, intention-to-
treat comparison of patients randomised to the fluid bolus
group versus patients randomised to the no fluid bolus
group with regard to the primary outcome of cardiovas-
cular collapse. Between group differences will be tested
using an unadjusted y* test. A p value <0.05 will be used
to indicate statistical significance for the primary analysis.

Secondary analyses of the primary outcome

To account for potential confounders, we will develop
a logistic regression model with cardiovascular collapse
(primary outcome) as the dependent variable and
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independent variables to include study group (fluid
bolus group vs no fluid bolus group) and relevant
confounders (age, Acute Physiology and Chronic
Health Evaluation II (APACHE II) score at enrolment,
presence of sepsis or septic shock, vasopressor receipt in
the hour prior to enrolment, and receipt of intravenous
fluid infusion initiated prior to enrolment). We will also
develop a logistic regression model accounting for the
above variables plus any baseline characteristics that
appear on visual review to be potentially imbalanced
between the study groups.

Because patients within a specific ICU may be more
similar to other patients within the same ICU than to
patients in other ICUs, we will fit a generalised linear
mixed-effects model with the outcome of cardiovascular
collapse, including group assignment as a fixed effect and
study unit (stratification variable) as a random effect.

We will repeat the primarily analysis using alternative
definitions of cardiovascular collapse, including: (1)
using an SBP <90 mm Hg rather than an SBP <65 mm
Hg, (2) using 28-day in-hospital mortality rather than
death within 1 hour and (3) using days from enrolment
to in-hospital death (defined in online supplementary file
1, section 8) rather than death within 1 hour.

Interpreting composite endpoints can be challenging
when the components have different levels of clin-
ical importance. We will repeat the primary analysis of
the primary outcome using a global rank scale. Use of
a hierarchical global rank score places greater weight
on the objective, patient-centred clinical outcomes
(death, cardiac arrest) than on the immediate physio-
logical outcomes (hypotension and vasopressors). The
global rank endpoint will be constructed by comparing
each patient with every other patient in the study and
assigning a score for each pairwise comparison based on
whom fared better. To make the pairwise comparison,
we will consider a priority order of endpoints: (1) death
within 1 hour of intubation; (2) cardiac arrest within 1
hour of intubation; (3) SBP <65 mm Hg between induc-
tion and 2 min after intubation; and (4) new or increased
vasopressor administration between induction and 2 min
after intubation. The scores will be summarised and
compared between study groups (fluid bolus group vs no
fluid bolus group) using an unadjusted Mann-Whitney
U test.

Given the findings of the PrePARE trial subgroup anal-
ysis (ie, that the effect of fluid bolus administration on
cardiovascular collapse may be related to the receipt of
positive pressure ventilation during intubation),® we will
repeat the primary analysis excluding patients who did
not receive positive pressure during intubation. Because
many critical care patients are already receiving intra-
venous fluid for other indications when the decision is
made to intubate and this may modify the effect of a new
fluid bolus, we will repeat the primary analysis excluding
patients who were already receiving intravenous fluid at
the time of enrolment.

Analysis of effect modification for the primary outcome

We will examine whether pre-specified baseline variables

modify the effect of treatment group on the primary

outcome using formal tests of statistical interaction in

a logistic regression model. Independent variables will

include study group assignment, the potential effect

modifier of interest, and the interaction between the
two (eg, study groupxpresence of sepsis or septic shock).

Significance will be determined by the p value for the

interaction term, with values less than 0.10 considered

to suggest of a potential interaction and values less than

0.05 considered to confirm an interaction. Continuous

variables will be analysed using restricted cubic splines

and preferentially displayed as continuous variables with

3-5 knots using a locally weighted regression or partial

effects plots. We will use a forest plot to display the effect

of covariates. If required for data presentation, contin-

uous variables will be dichotomised for inclusion in a

forest plot. We will examine whether the following base-

line variables modify the effect of study group on the
primary outcome:

» APACHE II score at enrolment (continuous variable).

» Presence of sepsis or septic shock at time of enrol-
ment (yes/no).

» Receipt of vasopressors in the 1 hour prior to enrol-
ment (yes/no).

» Predicted probability of cardiovascular collapse as
calculated by a pre-specified multivariable model
(continuous variable).

In addition to the above variables which can be assessed
prior to study enrolment, we will perform exploratory
analyses examining additional potential effect modi-
fiers that are intended to represent patient physiology
at baseline, but which are collected between enrolment
and induction and therefore have the theoretical poten-
tial to be affected by study group assignment. These
include:

» Receipt of positive pressure ventilation for pre-
oxygenation (via either non-invasive mechanical
ventilation or bag-mask ventilation) (yes/no).

» Choice of sedative medication (etomidate, ketamine,
propofol, other).

» New or increased vasopressor administration prior to
or with induction (yes/no).

» SBP at induction (continuous variable in mm Hg).

» Oxygen saturation at induction (continuous variable
in %).

Finally, to examine our assumption that no interac-
tion will exist between the interventions evaluated in the
PREPARE II and BOUGIE trials, among patients coen-
rolled to these trials, we will examine whether BOUGIE
group assignment modifies the primary outcome. If,
contrary to our expectation, an interaction is confirmed
(based on criteria listed above for interaction testing), the
BOUGIE group assignment will be added to the adjust-
ment model for the primary outcome of cardiovascular
collapse.
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Analysis of the secondary outcome

The sole secondary outcome of 28-day in-hospital
mortality will be compared between patients randomised
to the fluid bolus group vs patients randomised to the no
fluid bolus group using an unadjusted % test.

Analyses of exploratory outcomes

All pre-specified exploratory outcomes will be compared
between patients randomised to the fluid bolus group
versus patients randomised to the no fluid bolus group.
Continuous outcomes will be compared with the Mann-
Whitney U test and categorical variables with the % test.
In a sensitivity analysis using data only from each patient’s
first tracheal intubation in the PREPARE II dataset, we
will compare the fluid group to the no fluid bolus group
with regard to in-hospital mortality, ventilator-free days
and ICU-free days.

Handling of missing data

Although we have allowed for up to 5% missingness in
our power calculation, we do not anticipate that data for
the primary outcome of cardiovascular collapse will be
missing for any patients. Missing data will not be imputed
for the primary or secondary outcome. In adjusted anal-
yses, missing data for covariates may be imputed using a
multiple imputation technique.

Corrections for multiple testing

We pre-specify a single primary analysis of a single primary
outcome, and a single secondary analysis with one
outcome. All additional analyses are deemed hypothesis-
generating, and no corrections for multiple comparisons
will be performed.

Trial status

The PREPARE II trial is a pragmatic, prospective, multi-
centre, non-blinded randomised clinical trial comparing
fluid bolus to no fluid bolus during tracheal intubation of
critically ill adults. Patient enrolment began on 1 February
2019 and is expected to be completed in June 2020.

ETHICS AND DISSEMINATION

Informed consent

In current clinical practice, initiating an intravenous
fluid bolus beginning prior to tracheal intubation and
not administering an intravenous fluid bolus beginning
prior to tracheal intubation are both common manage-
ment approaches, with significant variation between
providers.15 All patients eligible for this trial would have
either received or not received an intravenous fluid bolus
for tracheal intubation as a part of their clinical care,
regardless of participation in the trial. To be eligible for
the trial, patients’ treating clinicians must feel that initia-
tion of a new fluid bolus for tracheal intubation is neither
required nor contraindicated for the patient’s optimal
care. The protocol states that a fluid bolus can be given or
withheld for patient safety at any time in the study, regard-
less of group assignment. For these reasons, the trial is

felt to pose minimal incremental risk compared with the
clinical care patients would receive outside of the trial.

Tracheal intubation of critically ill adults is commonly
an urgent or emergent procedure for which obtaining
informed consent for the clinical procedure or informed
consent for research is impracticable.

This information was provided to either the central
institutional review board at Vanderbilt University Medical
Center or the local institutional review board at each trial
site (see online supplemental file 1, section 2), and the
trial was approved with a waiver of informed consent.

Information for patients and families

Information regarding the study is made available to
patients and families through three mechanisms: (1) a
patient and family notification sheet provided to each
patient and family following enrolment informing the
patient of his or her enrolment and describing the study,
(2) a patient and family information sheet containing
general information about the study and contact infor-
mation for the research team displayed in at least three
publicly visible locations within the study unit, (3) a
patient and family information sheet containing general
study information and contact information for the
research team provided to each patient and family at the
time of admission to the study unit. The mechanism(s)
of providing information to patients and families used by
each study site was determined by local site investigators
and local IRBs and is described in online supplementary
file 1, section 2; table S1.

Protocol changes

Any changes to the trial protocol will be recorded on
ClinicalTrials.Gov as per SPIRIT guidelines (see online
supplementary file 1, section 9).

Data handling
For details of privacy and data handling, see online
supplementary file 1, section 10.

Dissemination plan

Trial results will be submitted to a peer-reviewed journal
for consideration of publication and will be presented at
scientific conferences.
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