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Abstract

Background: Choice of sedation of critically ill patients is a core element of intensive care practice. The alpha 2
agonists for sedation to produce better outcomes from critical illness (A2B) trial tested the effectiveness of two
alpha agonist sedatives versus propofol in reducing time on mechanical ventilation in 38 intensive care units in the
United Kingdom. To evaluate both how this complex trial was implemented and how this may have influenced trial
outcomes, an understanding of the contextual and practice variation across multiple sites was required.

Aim and objectives: The aim of this process evaluation of the A2B trial was to determine how the intervention was
delivered, the extent to which it was delivered as intended and the impact this had on outcomes. Specifically, we
aimed to:

1. Establish the degree to which the A2B intervention was delivered as intended, specifically in relation to fidelity,

dose and reach across patients.
2. Understand factors that impacted on successful delivery of both the A2B intervention and trial, in relation to
attitudes and perceptions of staff, including context and standard care.

Design and methods: A mixed-methods, multiphase design was used following extensive pre-trial exploration
of current practice. Quantitative data were drawn from the main trial database covering 38 sites to assess the
intervention’s fidelity, dose and reach in each site. Data were analysed descriptively and provided a low-moderate-
high rating. Qualitative data were collected by interviews mid trial (phase 1) and end of trial (phase 2). Participants were
recruited from a random sample of 30 intensive care units active at the time of sampling and included the principal
investigator, research nurses and clinical staff. Semistructured interviews, informed by the trial’s logic model, lasted
45-60 minutes. Data collection focused on whether the intervention could be delivered as intended, factors that
impacted upon successful delivery and understanding intervention adherence. Analysis used a framework approach
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based on the logic model. Data collection and qualitative analyses were completed prior to knowing the primary
results of the trial.

Results: Site intervention adherence ratings for fidelity, dose and reach were low (4), moderate (20) and high (14).
Participants from 12 intensive care units in each of phase 1 (33 staff) and phase 2 (36 staff) provided qualitative data;
participating intensive care units differed between phases. Factors identified in phase 1 focused on intervention
delivery and trial conduct and incorporated both organisational and participant-related factors. In phase 2,
participant-related factors included clinician preference, individual equipoise, clinician resistance and staff capability
and capacity, while A2B trial-related factors included concerns relating to safety and side effects, overnight deep
sedation practice, patient comfort and trial documentation. Many of these factors were impacted by the COVID-19
pandemic, particularly in regard to staffing numbers and experience.

Limitations: Due to the impact of the COVID-19 pandemic, most data collection occurred remotely through video-
conferencing rather than planned at site observation and interviews.

Conclusion: Optimal sedation practice is influenced by multiple factors related to clinician perceptions, capacity and
capability. Priorities in care focus on short-term safety and comfort. Limitations in staffing mean that longer-term
consequences related to recovery and rehabilitation are second tier considerations.

Future work: Findings highlight the multiple contextual factors, including both organisational and participant-related
characteristics, that should be considered when planning both clinical trials and changes to routine care. Multiple
strategies for achieving behaviour change when implementing complex interventions are essential.

Funding: This article presents independent research funded by the National Institute for Health and Care Research
(NIHR) Health Technology Assessment programme as award number 16/93/01.

A plain language summary of this research article is available on the NIHR Journals Library Website https:/doi.

org/10.3310/GJTWO0620.

Background

Sedation of critically ill patients is a core element
of intensive care unit (ICU) practice, which aims to
enable patients to tolerate mechanical ventilation
(MV) and other care, minimise discomfort, promote
sleep and avoid agitation. Deep sedation is associated
with poorer short-term outcomes,® but lighter
sedation may be deleterious, including long-term
psychological well-being.?® Propofol is recommended
in guidelines as a first-line sedative, typically alongside
an intravenous opioid infusion.* The alpha-2 agonist
dexmedetomidine is also widely used internationally.
Clonidine, an older alpha-2 agonist with much lower
alpha-2-receptor selectivity, is used widely in the UK.5
Alpha-2 agonists are reported to enable light sedation
with easily arousable patients and, unlike propofol,
also have analgesic properties, that could limit opioid
use, although evidence is inconclusive.®’” The ‘Alpha-2
agonists for sedation to produce better outcomes from
critical illness (A2B)’ multisite, open-label, three-arm
randomised controlled trial was designed to examine
the effectiveness of dexmedetomidine or clonidine,
compared to usual sedation practice (propofol). Patients
were randomised to receive either dexmedetomidine-
based sedation or clonidine-based sedation or usual
(propofol-based) sedation as their primary sedative. The
primary outcome was ‘time to successful extubation’.
A range of hospital-based secondary outcomes were
measured, including mortality, time to ICU discharge,
measures of sedation quality, rates of delirium and
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rates of daily cardiovascular adverse events (severe
bradycardia, cardiac arrhythmias and cardiac arrest).

Given the complexity of ICU sedation practice, the
contextual differences between ICUs, and likely variations
in both organisational (i.e. unit culture and structure,
resources) and participant-related factors (i.e. usual
practice, clinical decision-making, perceptions of risk),
multicentre trials such as this require exploration of the
context and assessment of intervention fidelity to better
interpret the findings. For the A2B trial, we embedded
a bi-phase process evaluation to assess variation and
perceived impact of the above factors when implementing
a three-arm sedation interventional trial and the likely
impact of this on trial outcome.

Aims and objectives

The purpose of the process evaluation was to determine
how the intervention was delivered, the extent to which it
was delivered as intended and the impact this had on trial
outcomes. The specific aims of the A2B process evaluation
addressed in this publication were:

1. To establish the degree to which the A2B inter-
vention was delivered as intended, over time and
between ICUs, specifically in relation to fidelity, dose
and reach across patients.

2. To understand factors that impacted on successful
delivery of both the A2B intervention and trial, over
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time and between ICUs, with specific focus on atti-
tudes, perceptions and context, including standard
care (i.e. propofol-based sedation).

Methods

Design

A mixed-methods, multiphase design was used. We
followed Medical Research Council (MRC) guidance to
plan, design, conduct, analyse and report the process
evaluation.® A logic model was developed for the A2B
intervention to guide the process evaluation (Figure 1). The
model displays the main components of the intervention
and the assumptions by which the components work to
achieve trial outcomes. The process evaluation evaluated
the validity of the assumptions shown in the logic model in
the interviews with ICU staff. To assist with planning, the
A2B trial and embedded process evaluation, extensive pre-
trial exploration of the current UK critical care setting was
undertaken. This involved understanding organisational
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and participant-related factors that had potential to
impact delivery of the A2B intervention and wider trial
processes. Details of this pre-trial exploration have been
reported’ and were used to inform the methodology of
the process evaluation.

Data collection

Participants

For quantitative analysis, data from all patients (n = 1437)
enrolled in the A2B trial were extracted from the trial
database. For qualitative analysis, although 38 units
recruited patients to the trial, 30 were active at the time
of sampling for phases 1 and 2 of the process evaluation.
Participantswereindividualsintegral totheimplementation
and delivery of the A2B trial and/or intervention.
Inclusion criteria were: principal investigator (PI) at
each unit; research nurses responsible for co-ordinating
implementation (=1 at each unit); and clinical staff
responsible for delivering the intervention to patients (2-4
per unit). Where the term ‘clinician’ is used throughout this
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FIGURE 1 A2B (alpha-2 agonists for sedation in critical care) logic model. This figure is reproduced from an Open Access article previously
published by the research team (see Aitken et al. 2024, BMJ Open?) This article is published under licence to BMJ. This is an open-access
article distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) licence, which permits the author
and any non-commercial bodies to reuse the material in any non-commercial way they choose under the terms of the licence, without
acquiring permission from BMJ (see: http://creativecommons.org/licenses/by-nc/4.0/).
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paper, it refers to any healthcare professional from any
discipline involved in clinical care of ICU patients; ‘nurse’
refers to any member of the nursing team; ‘consultant’
refers to ICU medical consultant. Where results relate to
specific subgroups of participants, the additional detail
is provided. The Pl and research nurse were responsible
for recruiting members of the clinical and research staff
and negotiating suitable times for interview. Interviews
were conducted online using video-conferencing software
[Microsoft Teams (Microsoft Corporation, Redmond, WA,
USA)], lasting 45-60 minutes; were recorded using an
encrypted recorder; and transcribed verbatim by a study
sponsor-approved transcription company.

Throughout trial: quantitative data

Details of the main A2B trial are published elsewhere,
including the protocol* and the results.’® Briefly, data
collected on a daily basis included sedatives administered,
frequency of assessment and sedative depth using the
Richmond Agitation-Sedation Scale (RASS) and number of
eligible patients recruited. These were used to understand
intervention and recruitment compliance.

Phase 1: mid-trial qualitative data

During phase 1, multidisciplinary clinicians were
interviewed to explore whether the intervention could
be delivered as intended and factors that impacted
upon successful delivery. Semistructured interview
guides, informed by the logic model and pre-trial data,
were used. Data collection commenced once units had
been recruiting patients for at least 3 months to ensure
exposure to the intervention. Pre-trial data were used
in combination with unit-level factors to develop a
sampling matrix and select a purposive sample of units
for participation in phase 1. Each unit was allocated
to the matrix according to four characteristics: (1)
recruitment rate, (2) usual practice relating to sedation
target use, (3) ICU-specific research nurse resource and
(4) unit size. Units were allocated anonymous identifiers
and selected from the matrix by an independent member
of the research team.

Phase 2: end-of-trial qualitative data

Phase 2 involved in-depth semistructured interviews
within the last 6 months of the trial with clinicians
from a range of disciplines. Units were sampled in the
same manner as phase 1. However, only units that had
enrolled patients into A2B within 3 months prior to being
contacted were selected, to optimise recall of factors
related to intervention delivery. Interview data were
used to explore organisational and participant-related
factors that acted as barriers or facilitators to successful
intervention and trial delivery. They also explored

98

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Health Technology Assessment 2026 Vol. 30 No. 48

reflections on use of the trial protocol, medications and
clinical decision-making processes.

Patient and public involvement

Former ICU patients and family members were involved at
multiple points of the trial design and conduct, including
the embedded process evaluation. One member of
the patient and public involvement (PPI) group was a
co-applicant on the grant application and advised the Trial
Management Group, where the plan and results of the
process evaluation were discussed on an ongoing basis
throughout the trial. A former patient was an independent
member of the Trial Steering Group.

Equality, diversity and inclusion

This pre-planned process evaluation was part of the overall
A2B trial programme of work. We reflect on equality,
diversity and inclusion (EDI) in several important areas:
project focus, research team and PPI involvement. We
also reflect on the weaknesses and areas for improvement
based on the trial. Of relevance, the INCLUDE framework
{INCLUDE - Guidance [Google (Google Inc., Mountain
View, CA, USA)]} post-dates the funding and planning of
the A2B trial.

The A2B trial was a commissioned call and, as such, had
progressed through National Institute for Health and
Care Research (NIHR) prioritisation processes. The brief
stipulated the intervention (‘alpha-2 agonists’), the patient
groups (‘adults admitted to ICU who require MV’), the
setting (‘intensive care’) and arange of important outcomes.
Intensive care is a service/place and not a disease, and we
recognised the need to define the population carefully to
include patients for whom sedation may have the greatest
clinical impact. ICU populations are heterogeneous in
multiple domains, including demographics, pre-existing
health and iliness aetiology and severity. ICU services may
also vary in their structure, staffing and culture.

We believe we recruited a diverse heterogeneous
population typical of UK critical care. Specifically, the age
and gender profile were typical of populations described
in national audits. Importantly, we included patients with
significant comorbidity, also typical of UK ICU admissions.
The majority of patients were emergency/unscheduled
admissions, with a ‘medical’/‘surgical’/‘trauma’ split similar
to UK audit data. Because recruitment occurred after ICU
admission, the population had already been ‘selected’ as
appropriate for ICU care based on clinical practice, so
that although some patient groups would not be included,
for example, severe frailty, this was representative of
standard NHS care. Our inclusion criteria were very broad
and focused on the need for ICU sedation and likely longer
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periods of MV; as such, they were unlikely to exclude
underserved groups. The exclusions were mainly related
to brain injury, because for these patients, the exposure-
outcome relationship was likely to be dominated mainly by
the underlying condition. We are clear that our conclusions
should not be applied to this or other excluded groups.

We included almost 40 ICUs across the UK (around 15%
of all ICUs), which were from all geographical regions,
including all four nations. ICUs were also from a mixture of
academic and other tertiary hospitals, through to smaller
district general hospitals. Served communities included
diverse populations in terms of socioeconomic status,
ethnicity and urban/rural setting. This also applied to the
staffing of the services, which is relevant given the key
input from clinical staff delivering the intervention. The
sampling of ICUs undertaken for the process evaluation
ensured we captured relevant diversity across these issues
both in terms of setting and the staff interviewed. We did
not record ethnicity or socioeconomic status for patients
in the A2B study, or for interviewees in this process
evaluation, which was a weakness of our data collection.

Our research team included diverse clinicians involved
in care (ICU doctors, elderly medicine doctors, nurses,
pharmacists), although we did not include physiotherapists,
occupational therapists or psychologists who may have
added additional value. We included senior academics,
but some co-applicants were junior academics and clinical
investigators. We had an active associate Pl programme,
which provided experience and training opportunities.
Patients were involved throughout our work. However,
we did not proactively seek PPl involvement from diverse
groups relevant to EDI, and future research should
consider this.

Finally, our embedded process evaluation specifically
considered the context of the research, and acquired
data from a diverse range of clinical and research staff
in participating sites. The focus of these interviews,
which included a range of domains relevant to designing,
conducting and interpreting ICU sedation (and other) trials,
has provided rich additional data to help us understand
our findings and their relevance to future practice.

Data analysis

The analysis sought to identify the extent to which the
A2B intervention was implemented as intended, and
barriers and facilitators of implementing and delivering the
A2B trial and intervention. The data were used to inform
interpretation of the main trial’s findings for the primary
and secondary outcomes. Data collection and qualitative
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analyses were completed prior to knowing the primary
results of the trial to ensure blinding to the trial outcomes.

Quantitative data extracted from the main A2B trial
database were summarised descriptively, and each study
site was assigned a Red-Amber-Green (RAG) score based
on level of adherence for each of the following measures
of intervention delivery outlined by Moore et al.:®

e Fidelity: percentage of patients with correct treatment
every day during first 4 days.

o Fidelity: percentage of patients with RASS-2 or lighter
at any point during first 4 days.

e Dose: percentage of patients with RASS assessment at
least once per day during first 4 days.

e Reach: percentage of eligible patients proceeding
to randomisation.

Red-Amber-Green scores were 0: < 40% adherence; 1:
40-59% adherence; 2 : 60-79% adherence; and 3 : 2 80%
adherence. Scores for each adherence parameter listed
above were then summed to create total RAG scores
for each study site, with equal weighting given to each
adherence parameter. Measuring reach across staff was
planned but not able to be achieved.

Interviews were analysed using a seven-step framework
approach.™ This involved coding data using a deductive
analytical framework, which allowed for themes emerging
from the data to be used as indexing categories.
Conducting a deductive thematic analysis using a
predefined theoretical framework allowed in-depth
understanding and exploration at phase 2 of the concepts
of interest identified in phase 1.

The analytical framework was applied to a sample
of transcripts, and a second researcher reviewed the
thematic framework as applied to the data. Data were
then mapped onto the framework. Unallocated data were
examined inductively, and revised iteratively until all data
were allocated. The research team discussed the codes
and themes to achieve consensus, and interpretation of
the data were reviewed to construct overall explanations.
An advantage of the framework approach was that
researchers’ interpretations of participants’ experiences
were transparent. This approach to analysis was useful
because of the large data set, as it provided an intuitively
structured overview of all summarised data with a clear
audit trail from raw data to the final themes. Results from
the quantitative and qualitative components were then
synthesised to inform understanding of the extent and
challenges in implementing the A2B intervention.
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Results

Trial recruitment took place between December 2018 and
October 2023.

Quantitative data

Implementation of the A2B trial intervention was
summarised against intervention characteristics, including
fidelity, dose and reach (Table 1, Figure 2 and Report
Supplementary Material 2). The percentage of patients at
each site with the correct treatment administered every
day during the first 4 days ranged from 0% to 100%.
The percentage of patients with RASS > -2 at any point
during the first 4 days ranged from 40% to 100%. The
percentage of patients with a RASS assessment at least
once per day during the first 4 days ranged from 67% to
100%. The percentage of eligible patients proceeding to

Health Technology Assessment 2026 Vol. 30 No. 48

randomisation ranged from 7% to 100%. Overall, RAG
scores ranged from 6 to 12, with 14 sites (37%) rated
high adherence (RAG 10-12), 20 sites (53%) rated mod-
erate adherence (RAG 8-9) and 4 sites (11%) rated lowest
adherence (RAG 6-7). Overall, nine sites randomised
fewer than 10 patients (< 5 patients in three sites); the
four sites with lowest adherence were all in this group.

Qualitative data

Phase 1

Phase 1 data were collected January-April 2023. Twelve
ICUs (out of 30 active units) were purposively selected
(based on recruitment rate, routine use of sedation
targets, research nurse numbers and unit size) to ensure a
maximum variation sample. Thirty-three staff participated
in phase 1 interviews, including 20 research nurses (17

TABLE 1 Red-Amber-Green scores of A2B implementation characteristics [n = 38 sites (29 sites enrolled > 10 patients)]

RAG score
Implementation characteristic

Fidelity: % of patients with correct treatment every day during first
4 days

Fidelity: % of patients with RASS 2 -2 at any point during first 4
days

Dose: % of patients with RASS assessment at least once/day
during first 4 days

Reach: % of eligible patients proceeding to randomisation

0 (< 40%) 1 (40-59%) 2(60-79%) 3 (= 80%)
1 site Nil 14 sites 23 sites
(Nil) (11 sites) (18 sites)
Nil 1 site 11 sites 26 sites
(Nil) (9 sites) (20 sites)
Nil Nil 2 sites 36 sites
(Nil) (29 sites)
16 sites (11 sites) 9 sites 9 sites 4 sites
(8 sites) (8 sites) (2 sites)

Note
Number in brackets excludes sites with fewer than 10 patients.

Measures of intervention fidelity in the A2B trial

14

12

=
o © o

IS

Intervention fidelity score (maximum 12)

m Fidelity - correct treatment
m Fidelity - RASS-2 or lighter
m Dose - RASS recorded at least once/day

Reach - proportion of eligible
patients randomised

1% 2* 3* 4* 5% 6 7* 8 9* 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Study sites (* indicates sites that enrolled < 10 patients; see Report Supplementary Material 2 for details)

FIGURE 2 Measures of intervention fidelity in the A2B trial.
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with current or past clinical ICU experience), five staff
nurses and eight Pls (ICU medical consultants working
clinically and taking on the role of local site-based Pls).
Semistructured interviews were used to explore emerging
issues with intervention delivery, including intervention
fidelity, staff perceptions and standard care, and identify
concepts of interest. Two broad sets of factors emerged
during phase 1: those impacting upon delivery of the
intervention and those impacting on wider trial delivery.

1. Factors impacting intervention delivery
a. Organisational factors: research nurse/team
support; usual practice, including the presence
of a sedation policy or guideline.
b. Participant-related factors: risk perceptions;
skill mix.
2. Factors impacting the trial delivery
a. Organisational factors: COVID-19; resources.
b. Participant-related factors: family participation;
the Sedation Practice in Intensive Care Evalu-
ation (SPICE) Ill trial;” individual equipoise and
knowledge deficits.

Factors identified during phase 1 were used to inform
subsequent development of study implementation
materials, and were explored in more depth during phase
2 data collection - consequently, these factors have not
been described in greater detail here. It should be noted
that the results of the SPICE Il trial” were released during
the early phase of conducting the A2B trial. In summary,
SPICE lll demonstrated a similar 90-day mortality rate in
patients receiving dexmedetomidine and usual sedation
but raised questions in a pre-specified subgroup analysis
about differential effects on mortality across age groups,
with higher mortality in younger patients and lower
mortality in older patients.”*?

Phase 2

Phase 2 data were collected September-December 2023.
Fifteen ICUs (out of 30 active units) were purposively
selected from the sampling matrix to ensure a maximum
variation sample. Of these, three units declined to
participate due to staffing and workload issues. Thirty-
six staff participated in the phase 2 interviews across
the 12 ICUs comprising 20 research nurses (almost all of
whom had clinical ICU experience), 5 staff nurses, 10 Pls
and 1 clinical trials assistant. Phase 2 interviews focused
on uncovering factors relating to the trial, staff and
organisations that may have acted as barriers or facilitators
to successful intervention and trial delivery. They also
explored reflections on use of the trial protocol and trial
medication and clinical decision-making processes. Two
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broad sets of factors emerged during phase 2. Theme 1
included factors related to clinicians and research nurses
participating in the process evaluation and included (1)
clinician preference, (2) individual equipoise, (3) clinician
resistance and (4) staff capability and capacity. For the
purposes of this process, evaluation participants are the
clinical and research staff who were interviewed in each
of the phases. Theme 2 included factors that specifically
concentrated on the implementation and delivery of the
A2B trial and included (1) concerns relating to safety
and side effects, (2) overnight deep sedation practice,
(3) patient comfort and (4) trial documentation. Detailed
qguotes related to all factors are located within Report
Supplementary Material 3.

Participant-related factors

Participant-related factors included clinician preference,
individual equipoise, clinician resistance and staff capability.
Clinician preference related to the preference for one
sedative agent over another, and their perception of the
impact of alpha-2 agonist use in usual practice on uptake
of the new intervention. Individual equipoise focused on
the presence or absence of equipoise by each individual
clinician and how that impacted on implementation of the
A2B intervention and was closely connected to clinician
preference. Clinician resistance related to change in what
and how sedatives were used and included resistance to
use of specific A2B medications in some patient subgroups.
Staff capability related to experience in using alpha-2
agonists, titrating and weaning sedation as well as the influx
of new and inexperienced staff during and after the COVID-
19 pandemic, and the impact of research team support.

Clinician preference

Staff at half of the units reported that there was no
preference for one sedative over another. This was
attributed to both dexmedetomidine and clonidine being
routinely used in practice in many ICUs, usually as an
adjunct when waking or weaning agitated patients. This
meant that although alpha-2 agonists were not normally
used as first-line sedatives, nurses were familiar with the
medications and were confident titrating them according
to the protocol. When asked their preferences between
alpha-2 agonists, staff at one-third of units reported a
preference for clonidine over dexmedetomidine, with
the remaining staff describing no preference. This was
predominantly the view of bedside nurses because they
perceived that patients had less bradycardias when
receiving clonidine.

... they’re probably happier with clonidine. But you just
get less bradycardia with it ... even though that might
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end up being an important result ... it’s definitely the dex
arm that’s been the most challenging ...
PI06/11

However, staff at two units reported that familiarity with
alpha-2 agonists and their use in usual practice sometimes
posed a challenge to protocol adherence when patients
were randomised to propofol. Usual non-trial practice
involved introducing an alpha-2 agonist alongside propofol
when weaning agitated patients, and Pls discussed how it
was difficult to not do this when patients were enrolled in
the trial. This led to protocol deviations by the introduction
of alpha-2 agonists when patients had been randomised
to the propofol arm. A Pl at a third unit indicated that the
focus on lighter sedation was much easier when patients
were not randomised to propofol. They felt familiarity with
propofol as a first-line sedative prevented clinicians from
adhering to the protocol and challenged their tendency
to over-sedate patients. In contrast, a small nhumber of
clinicians found it easier to focus on the aim of the trial and
adhere to the protocol when patients were randomised to
either alpha-2 agonist.

| think the only danger with the propofol is ... there’s
just a tendency and a global tendency to over sedate
patients. | think on the treatment arms if you like,
maybe there’s a little bit more focus. But sometimes on
the propofol arm, it's easy just to sit back ... a side effect
almost of the fact that people are doing what they
normally do ... rather than trying to hit the RASS.
PI05/19

Staff at one-third of units reported a preference for usual
care (UC) (propofol). This opinion was held predominantly
by bedside nurses who preferred the medication they
were most familiar with, and a preference for the rapid
onset somnolence and sedation that propofol offers.
Furthermore, they also described a lower tolerance for
risk and thus patients were more deeply sedated than
mandated in the protocol by supplementing the alpha-2
agonists with additional propofol.

Individual equipoise

Staff at over half of the units reported equipoise related to
sedative use, while staff at a third of units said there was
not sufficient individual equipoise on this topic at their
unit to deliver the trial without clinician resistance. The
core reasons related to preference for, or personal dislike
of, specific medications, with examples, including:

e |n a unit with a high proportion of cardiac intensive
care consultants, it was perceived they had a lower
threshold for risk relating to cardiovascular instability
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and thus reticence to have patients on alpha-2
agonists as first-line sedation.

e A consultant who voiced a strong dislike of
dexmedetomidine and had a very low threshold for
stopping trial medications in A2B patients if they
deteriorated, with no patients recruited to A2B when
this consultant was on duty.

e Medical doctors at more than half the sites had strong
preferences for UC.

e A consultant on the delegation log who lacked
individual equipoise and wanted to use whichever
medication they believed was most suitable for
certain patients/groups. This presented recruitment
challenges with limited recruitment proceeding.

e A perception by those interviewed that nurses had
very strong preferences for UC.

Research nurses at two units disclosed a broad
dislike of dexmedetomidine among both nursing and
medical colleagues:

... we have to tell them, you know, we can’t choose, it’s
randomised by computer, so they could go into propofol,
clonidine or dexmedetomidine, and they're like, oh if
there’s a risk they’re in Dex, absolutely not.

ResN05/02

Clinician resistance

Staff at two-thirds of units reported clinician resistance
at consultant level. There were three core reasons that
consultants either openly opposed or did not engage
with A2B: resistance to change, resistance to including
some patient subgroups or resistance to using a specific
medication or regimen.

1. Resistance to change

Research nurses and Pls at a third of units reported
consultants who were not willing to engage with the A2B
trial or permit patient recruitment when they were the
clinical lead because they preferred usual practice. Staff at
one unit described how some consultant colleagues were
generally less engaged with research as a whole. When
these clinicians were on duty, it was unlikely that patients
would be recruited into A2B, or to other studies. One of
these units also experienced resistance from the nurses
working at the bedside, with research nurses describing
negativity towards research:

... they're set in their ways, they want to keep them on
propofol and alfentanil. So, there would be a portion

of patients who weren’t recruited just because the
consultant refused, even though they were eligible, so ...
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they don’t necessarily even have to give a reason, they
just say, no.
P108/23

2. Resistance to including some patient subgroups in
A2B

Research nurses at two units discussed how some
consultants were resistant to recruiting patients with
bowel-related issues. They described how, although
patients were eligible to participate, these consultants had
a high threshold for recruiting patients and a low threshold
for withdrawing this subgroup of patients from the
study. One discussed how they perceived hypervigilance
for bowel-related complications when patients were
randomised to alpha-2 agonists - this vigilance was less
evident in non-trial patients.

3. Resistance to specific drug/regimen in A2B

Principal investigators at two units described how some
consultants disliked having to commit to a specific
medication regimen within the trial and not have the
autonomy to make decisions on a case-by-case basis.
This related partly to the choice of multiple sedatives in
challenging patient groups and partly to being able to
adequately control patients and their sedation:

... you could have had somebody who was an alcoholic
and you wanted to have all the options for sedation,
you didn’t want to have your hands tied in a difficult
to sedate patient ... you know, you wanted to discuss
it with the team and they didn’t want to have their
therapeutic armamentarium, you know, limited because
the patient would end up ... might be randomised to no
alpha 2 agent.

P103/32

Staff capability and capacity

Staff at most units reported that both senior and more
experienced staff nurses were more competent and
confident caring for A2B patients. They discussed four
main factors relating to staff capability and capacity
which impacted their ability to deliver the intervention:
experience using alpha-2 agonists, experience titrating
and weaning sedation, the COVID-19 pandemic influx of
inexperienced staff, and research team support.

1. Experience using alpha-2 agonists
Staff at two units discussed how less-experienced staff

nurses appeared to struggle when allocated patients
randomised to alpha-2 agonists. Although these
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medications were used routinely in clinical practice,
they were not first-line sedatives, and less-experienced
nurses required support and education to optimise
adherence with the protocol. Experienced staff
nurses were more comfortable changing medications
and titrating sedation in accordance with bedside
algorithms because they have had more experience
with ICU medications and more autonomous experience
assessing and weaning patients:

... in this case | think it was definitely because of the
clinical experience the nurse had. They were very
comfortable with the drugs ... very comfortable weaning
and assessing the patient. Whereas if you've got a junior
band five who's absolutely terrified on a daily basis
at the bedside and they haven't quite developed the
skills to be comfortable in changing medication like an
experienced band six would be.

PI01/26

2. Experience titrating and weaning sedation

Both clinical and research nurses described how seniority
and experience of bedside nurses correlated with
confidence when caring for patients randomised to alpha-2
agonists. The more experienced the bedside nurse, the
smoother the process of delivering the intervention. Staff
noted that even if experienced nurses were not familiar
with using alpha-2 agonists in this manner, experience
gave them the confidence to deal with unpredictable or
challenging situations which may arise:

Like the more experienced you are, the more confident
in it, | suppose. And the more exposure you’ve had to
sedated patients as a whole, the more confident you are
with your sedation.

RNO1/15

3. COVID-19 pandemic influx of inexperienced staff

Staff at around half of all units discussed the detrimental
impact the COVID-19 pandemic had on staff retention,
and the subsequent influx of new and junior nurses. They
felt strongly that this significantly impacted upon nurses’
capabilities to deliver the A2B intervention as intended,
both because of a lack of experience of using alpha-2
agonists, and a lack of experience in titrating and weaning
sedation. In addition, both Pls and research nurses
described how sedation practice during the pandemic
changed, whereby patients with COVID-19 were
commonly deeply sedated using non-routine drugs (such
as midazolam) due to medication shortages and need for
deep sedation. This deep sedation practice commonly
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crossed over into all patients, and proactive titrating and
weaning from sedation did not happen.

At the same time, the new junior and inexperienced
nurses who started working in ICU during this time had
only witnessed deep sedation practice, often with no
previous experience of nursing lightly sedated patients
and autonomously titrating and weaning sedation. These
two factors in combination meant this group of nurses
considered deep sedation practice normal and found it
challenging to change in the post-pandemic context:

So COVID ... a culture of deeper sedation slipped in
and there were many reasons for it, but also so did lots
of ARDS, and then also things like drug unavailability
... Another thing that changed quite a bit is nursing
contingent. We lost quite a lot of our very senior
nurses so we had suddenly quite a few more junior
nurses and some of them came in during the time
when the sedation was deeper. So that made quite a
big difference.

PI09/27

Participants perceived competence in different ways. Staff
at three units felt clinical competence to deliver the A2B
intervention was not related to seniority or experience,
but that it was more dependent on the personality of the
bedside nurse or that nurse experience or grade was not a
relevant factor for delivering this trial. This was because, in
many ICUs, nurses at the bedside were heavily supported
by the research nurse team (all of whom were senior ICU
nurses), who conducted the majority of the work and
intervention delivery.

4. Research team support

All units reported that the research team provided
substantial support to bedside nurses. This support
included clinical bedside support by research nurses, use
of bedside education and reminders, and Pl/associate PI
presence. This was primarily enabled by every unit having
at least one research nurse with previous clinical ICU
experience. Only 1 unit reported serious organisational
capacity issues which directly impacted their ability to
deliver the trial. They operated three separate ICUs within
one trust, with both research nurse and clinical staff
working across all sites. They described issues with nurse
retention and high staff turnover, high sickness rates and
widespread staffing challenges. Delivering on research
was considered an additional onerous burden on staff.

Research nurses with clinical ICU experience were able
to prepare and administer trial medication for bedside
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nurses. They often stayed until an appropriate rate
and dose had been achieved, and when randomised to
either alpha-2 agonist, they encouraged down-titration
of propofol. Research nurses viewed this as critical to
optimising protocol adherence, as it took pressure off the
bedside nurses:

As you know research nurses are the actual linchpins in
the process.
PI09/27

Research nurses also provided education to bedside
nurses when caring for A2B patients. This was an effective
approach to educating appropriate staff and maintaining
trial awareness. Many units reported high turnover, and
so having infrequent larger-scale teaching sessions was
not efficient in maintaining awareness due to infrequent
A2B patients. Many research teams developed methods
of reminding bedside staff that patients were in A2B. This
included brightly coloured reminders in patients’ notes,
signage and pre-prepared packs containing relevant
paperwork and contact information for nurses.

Staff at a third of units reported having either a Pl or
associate Pl who collaborated closely with the research
nurse team to optimise engagement and recruitment.
Research nurses at one unit discussed how their Pl was
‘hands on’ at the consent and recruitment stage of the
study, but this was not described by other units. They
perceived that families were more inclined to give
consent when the Pl or a consultant colleague spoke
to them regarding participation, than when a research
nurse made the approach. Staff at three units described
how the associate Pl scheme improved engagement
by the doctors - their more frequent presence and
availability to talk to and educate junior doctors boosted
study awareness.

A2B trial-related factors

A2B trial-related factors identified included those related
to safety and side effect concerns, overnight deep
sedation practice, patient comfort and trial documents.
Concerns relating to safety and side effects focused on
cardiovascular instability, bowel/ileus concerns, patient
agitation/safety and the implications of SPICE Il trial
findings relating to dexmedetomidine.” Overnight deep
sedation practice related to deeper sedation overnight and
the role that staffing and support played. Patient comfort
related to the analgesic properties of alpha-2 agonists,
and ease or difficulty of managing patient subgroups.
Trial documents related to the importance of supporting
paperwork, particularly when research teams were not
present on units.
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Concerns relating to safety and side

effects

Staff at most units discussed safety concerns relating to
potential cardiovascular instability from the use of alpha-2
agonists, primarily bradycardia and hypotension. Research
nurses described hypervigilance by bedside nurses for
bradycardia when patients were randomised to alpha-2
agonists with a perception this hypervigilance was more
pronounced in A2B trial patients than other patients:

There was a lot of fear ... tended only to be around the
Dexdor, even though it happened, yes, with clonidine,
it tended only to be with the Dexdor, oh but he is
bradycardic, or, you can’t put him on, his heart rate’s
only 60 ...

ResN14/38

One PI reported that they planned to continue with
usual practice after the trial, regardless of the results,
because of a dislike of the cardiovascular side effects
of dexmedetomidine. Research nurses at another unit
described that bedside nurses felt uncomfortable when
patients were on clonidine, with the primary concern
being hypotension because of previously witnessed
episodes. Another research nurse discussed how, having
had a (cardiovascular instability) suspected unexpected
serious adverse reaction, they developed plans, including
reassurance and guidance, for the management of future
incidents, as nurses were reluctant to continue managing
patients as per the protocol; this improved subsequent
protocol adherence.

Research and staff nurses at over half of the units reported
three interconnected safety concerns. These related to (1)
patients being more awake and potentially agitated and
unmanageable; (2) the risk of self-extubation or causing
harm and (3) the lack of support or inadequate staffing to
safely manage these incidents. These safety concerns did
not relate to a specific study drug, were perceived and did
not arise from actual occurrences. Only one unit reported
an incident of self-extubation for a patient randomised
to an alpha-2 agonist; this patient was able to maintain
their own airway and remained extubated. Ultimately, the
fear relating to potential adverse events and the perceived
lack of support led nurses to opt for UC (propofol) and
deep sedation regardless of which intervention patients
were randomised to. These safety concerns reduced the
likelihood of nurses managing patients in accordance with
the protocol.

... you would say to them, ... why did we not do this

there, you know, and they always ... it's always patient
safety overnight, | think a lot of them would give you
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that, you know, say, but he was agitated through ...
there’s less people around and it’s ... patient safety
would always be brought up as a thing of, but we didn’t
do it because ... to keep the patient safe and agitation.
ResN14/38

It should be noted these perceptions of low protocol
adherence were generally not reflected in the measure of
protocol fidelity.

API at one unit discussed how the SPICE Ill trial results and
the formal caution relating to the use of dexmedetomidine
in young people had impacted his practice both in A2B
trial and usual practice. Elsewhere, another PI described
how the same results had no impact upon practice or
attitudes towards the trial despite everyone being made
aware of the results. This was despite patients in this
unit experiencing multiple significant bradycardias and a
pulseless electrical activity arrest.

... we certainly discussed it at a local level, so everybody
was aware of this potential safety signal, and | think
even then people were aware that actually the best
way to know if that was true is to enroll into this
study. So | think people were cautious and vigilant
for complications, but | don’t think it put anybody
off enrolling.
PI01/26

Overnight deep sedation practice

Staff at over half the units reported sedating patients more
deeply overnight. Although deep sedation is part of usual
practice, it has been included as a trial-related factor due
to A2B being a trial about sedation. Deep sedation was
described as being in the interests of patient safety due
to inadequate clinical staffing (numbers and seniority) and
associated perceived risks or to prevent patients becoming
agitated or unmanageable. There was a perception that
propofol infusions were regularly turned up overnight,
regardless of which sedative patients were randomised
to. This was one of the main factors impacting upon
protocol adherence and reduction in sedation level/RASS
score. Research nurses felt deep sedation, and deviation
from the trial protocol was more pronounced overnight
partly because there was no research team present to
support clinical staff. Bedside nurses corroborated this
by discussing how they were more reluctant to care for
A2B patients overnight due to research team absence.
Crossover in practice from cohorts of patients who
required deep sedation to all patients was another reason
for normalisation of overnight deep sedation. A Pl at
one unit described how they had high numbers of post-
operative neurology patients and that the deep sedation
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practice in those patients tended to be carried over into all
patients. However, they also highlighted how participating
in the trial made them recognise this and think more about
their general sedation practice.

Staff at a second unit discussed how deep sedation
happened in the aftermath of the COVID-19 pandemic.
They described that nurses were no longer accustomed to
having lightly sedated ventilated patients and that practice
had not returned to the pre-pandemic methods and the
difficulties in implementing change.

But, you know, staff have to get used to patients being
awake with a breathing tube, again. You know, for
years, it was abnormal to have patients deeply sedated,
because we've gone past that.

ResN07/30

Patient comfort

There were mixed views about the analgesic properties
of alpha-2 agonists and pain management. Staff at over
half the units were not aware of the analgesic properties
of alpha-2 agonists. They did not adjust normal analgesia
practice accordingly, and specifically discussed how
normal analgesia practice continued with all three
sedatives within the trial. Consequently, at these units,
staff did not report any differences in patients’ perceived
pain while sedated on an alpha-2 agonist. Conversely, staff
from a quarter of units recognised the analgesic properties
of alpha-2 agonists and took steps to address this among
clinical staff. The research nurses discussed how bedside
nurses had a preference to keep fentanyl running alongside
the trial sedative. Concerns about patients being in pain
or uncomfortable made them reluctant to down-titrate
propofol and analgesia:

And it was also trying to educate them that actually,
you know, trying to wean down maybe the fentanyl,
because, you know, these analgesic effects from some of
those drugs ... | mean, | think for the main part, a lot of
patients seemed quite comfortable no matter what, you
know, sedation they had.

ResN20/17

There were conflicting views about subgroups of
patients who staff felt were either easier or more
challenging to manage on first-line alpha-2 agonist
sedation. Staff at one unit discussed how they found
patients with high alcohol or opioid use pre-admission
easier to sedate, while staff at two further units reported
this subgroup of patients as more challenging to sedate
on first-line alpha-2 agonists. Staff at an additional two
units reported how patients with respiratory failure and
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those who were agitated pre-intubation were easier to
manage on first-line alpha-2 agonists. However, staff
at remaining units were unsure what the most suitable
patient groups were for adequate alpha-2 sedation,
instead believing that alpha-2 agonists worked well on
some patients and not others. They described a high
heterogeneity and an inability to predict how patients
would perform on alpha-2 agonists.

In relation to perceived patient comfort, staff at a quarter
of units reported that patients seemed more awake and
comfortable on alpha-2 agonist sedation. Specifically, the
research and staff nurses discussed how they felt patients
were calmer and more consistently comfortable on either
of the alpha-2 agonists, in contrast to periods of being
either heavily sedated or wide awake when on propofol -
staff felt finding the ‘middle ground’ was more difficult in
the UC group. Staff at only one unit described patients on
alpha-2 agonist sedation as appearing less comfortable.
This was reported by the bedside and research nurses, but
the PI felt that there were no observable differences.

Staff at one unit reported an issue related to the usability
of dexmedetomidine. The research team felt strongly that
it was difficult for bedside nurses to titrate it effectively,
and that patients remained agitated despite being on
maximum doses. Conversely, a second unit described
how, once bedside nurses began to see patients being
comfortably sedated on dexmedetomidine, it helped
challenge negative opinions and how staff began to view
it more favourably.

Trial documents

Staff at half of all units cited the bedside algorithm
documents provided by trial management as an important
tool to optimise intervention delivery, particularly out of
hours. However, staff at the remaining units discussed
how there was often at least one member of the research
team working clinically over the weekend, and so there
was less dependence on the bedside support tools.

Staff at half of units reported that completing the data
collection from each shift was very challenging and
burdensome for bedside nurses, primarily because of the
heavy workload, and nurses’ perception that research-
related documentation was less important than clinical
care, observations and documentation. At those units
where staff did not report any challenges in shift form
completion, it is worth noting that research nurses
commonly alluded to assisting with and completing the
shift forms on bedside nurse’s behalf; they were often
able to gather most of the data for the shift form from the
nursing/electronic notes.
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Completing the shift form was reported as especially
challenging when patients were randomised to receive
the usual sedative, propofol. This difficulty persisted even
after patients were extubated, as it was not always clear
to clinical staff that these patients were participating in an
interventional study:

I think, where we struggled a little bit was when it was
standard care, funnily enough. In terms of getting the
bedside shift forms completed. | think because it was
normal practice, they don’t always, you know, remember
to do it. And also, when patients are extubated, it’s
re-emphasising that they're still on the study for another
48 hours.

ResN0O7/30

Discussion

Sedation practice is a challenging area to research and
implement change; however, the potential improvements
in patient outcome are significant when sedation practice
is optimised. Challenges arise due to multiple factors
that are created by the focus on patient comfort and the
associated emotional elements of staff and family members
observing a patient who is agitated or in pain. We identified
a range of both patient-related and trial-related factors
that potentially impacted on the conduct of the A2B
trial and the extent and fidelity of intended intervention
delivery. Strong personal opinions of clinicians regarding
effectiveness of pharmacotherapy or sedative strategies
and a degree of variation in standard sedation and
opioids contributed to implementation challenges and are
compounded by challenges of conducting complex critical
care trials. In the A2B trial, this was further exacerbated
by the COVID-19 pandemic. These factors may have
contributed to the high number of sites randomising < 60%
of eligible patients. Despite these difficulties, adherence
to the A2B intervention was moderate or high across 90%
of the study sites, using the predefined metrics chosen,
and across all sites recruiting more than 10 patients.
The findings of this process evaluation are vital in both
addressing how to best implement and sustain evidence-
based interventions, as well as how to deliver future
sedative and opioid trials in ICU.13

In complex and dynamic healthcare environments such
as critical care, up to 70% of all change efforts fail to
fully implement desired interventions.'*#'> There are
various reasons why results of clinical trials often fail to
translate into clinical practice, and critical care research
is no different. In this context, understanding the barriers
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and facilitators to successful delivery of any intervention
is essential.

When considering the multiple participant-related factors
identified, the challenge of addressing clinician behaviour
was emphasised throughout the process evaluation.
Considerations such as clinician preference, individual
equipoise and clinician resistance were largely driven
by usual practice, staffs’ previous experiences with the
medications and sedation management, and whether
they had predefined ideas and beliefs about treatment
preferences. During A2B, these factors were exacerbated
by the publication of the SPICE Il results” mid trial, and
guestions were raised about the effectiveness and safety of
alpha-2 agonists, specifically dexmedetomidine. Clinicians
often frame their decision-making around the benefit
versus risk of an intervention, including time required,
complexity and competing clinical commitments.’® The
increased mortality reported in younger patients in the
dexmedetomidine arm of the SPICE Il trial, along with the
subsequent European Medicines Agency advice'’ regarding
potential patient harm from dexmedetomidine, concerned
clinicians about increased risk of patient harm from early
dexmedetomidine use. This likely had an impact upon the
degree to which they engaged with the trial and delivered
the intervention as intended. As outlined, significant
numbers of clinical staff lacked individual equipoise, and
many units indicated some medical consultants resisted
the study. Of interest, the mechanisms of potential harmin
younger patients are uncertain, although post hoc analyses
of the SPICE Il trial support the hypothesis that these may
be dose-dependent.'® For staff, the most ‘visible’ adverse
effects were bradycardia and hypotension and risks from
agitation. These factors likely limited intervention fidelity
but could equally be considered appropriate responses in
a pragmatic trial.

The findings from this process evaluation indicated
that autonomy in sedative selection by the consultant
impacted the decision on whether all eligible patients
were recruited into the A2B trial. Staff in six sites raised
the issue of inaccuracy in predicting whether a further
48 hours of MV was required, and one site conducted a
retrospective chart review, finding that 49 of 50 patients
excluded for this reason received > 48 hours of MV. It is
impossible to establish fully if this influenced the overall
outcome of A2B, but in a pragmatic effectiveness trial, it
likely represents ‘real-world’ variation in clinical judgement,
which would be relevant to alpha-2 agonist use in routine
care. Issues such as this should be considered in future
sedation research and clinical practice.” In the A2B trial,
the intervention was largely nurse-delivered at the patient
bedside; despite this, nurse autonomy in tailoring sedation
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practice was not described by the participants during
the interviews. Autonomy in practice relies on a clear
understanding of nurses’ appropriate role in sedation,
strong interprofessional relationships, adequate education
and support provided and a culture that fosters critical
thinking, questioning and leadership.?° Further exploration
of the role of autonomy in practice, and how it supports or
limits practice improvement, is warranted.

Alack of awareness of poorer patient outcomes associated
with prolonged deep sedation was evident. The practice
focus was not on proactively titrating and weaning sedation
but centred around patient safety and deep sedation as a
necessary means of maintaining patients and staff safety;
staff shortages due to the COVID-19 pandemic may have
exacerbated this. Implementing trial interventions that
directly challenged embedded clinical practice through
articulating a goal of lighter sedation was consequently
challenging. This was amplified by a lack of staff familiarity
with alpha-2 agents as first-line sedatives and keeping
patients lightly and comfortably sedated. To overcome
this type of complex challenge, multidimensional change
strategies that use a variety of different methods and
address change from multiple perspectives are needed
in future similar studies. The challenges associated with
complex or time-consuming documentation should also
be noted, and abbreviated wherever possible.

While education is an essential component of behaviour
change, it is rarely sufficient in isolation to produce
sustained change, particularly in a complex environment.?!
Inthe context of A2B, education to increase the knowledge
and awareness of the impact of deep and protracted
sedation on long-term patient outcomes was described
as beneficial for some clinicians. Additional elements to
target identified in the A2B process evaluation include
beliefs about consequences or impact of care, perceived
roles in the healthcare team, social influences from
other members of the healthcare team and resourcing,
particularly numbers and experience of clinical staff.?

Two core challenges presented during the A2B trial
related to the COVID-19 pandemic. The first related to
staff capabilities for delivering the intervention. Due to
pressures on staff, many senior and experienced staff left
critical care. There were high staff turnover rates and an
influx of new and inexperienced staff. Many nurses were
also redeployed to critical care and, although experienced
in other specialties, had not nursed in this environment
before. Consequently, these staff had little or no
experience of (1) sedation management and (2) alpha-2
agonist use. They required extensive support to deliver
the study, particularly in the early stages, and adherence
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was compromised when that support was often removed
out of hours. Second, COVID-19 patients were commonly
much more deeply sedated than would have been routine
pre pandemic.?® This meant that staff new to critical care
perceived this as normal practice. There was crossover of
this deep sedation practice into non-COVID-19 patients
and a continuation into usual practice post pandemic.

In contrast to the negative impacts and challenges,
many clinical and research staff discussed the upside of
conducting research during the pandemic. While most
research in critical care was paused, COVID-19 trials
were expedited. Trial findings were rapidly published, and
evidence-based interventions implemented into clinical
practice. Many clinical staff discussed how this raised
the profile of research on their units. They felt that the
rapid process meant clinical staff who had delivered trials
were more engaged because they got to see how effective
interventions are implemented into real-world practice.
They contrasted this to the often-lengthy timeline of
trials they typically deliver, which can take years from
conception to publication and implementation. As a
result, many clinical and research staff felt the pandemic
research process actually improved research culture
and engagement.

The strengths of this process evaluation include that it
was conducted across the duration of the A2B trial, with
participation from personnel in a random selection of
trial sites. A mixed-methods approach underpinned by
a validated framework and predefined logic model was
used, and all qualitative data collection and analysis were
completed prior to knowing the primary results of the trial.
Despite the strengths, there are also limitations associated
with this process evaluation. Due to the implications of
the COVID-19 pandemic, the majority of data collection
occurred remotely through video-conferencing, rather
than with observations and interviews conducted in situ
- this possibly limited the depth of some data but had
the added benefit of broadening the number of potential
participants, as interviews could be conducted on
multiple days. A further limitation is that the measures of
intervention fidelity may not fully capture the complexity
of the intervention, the differences between sites and
the individual preferences or willingness to engage in the
aims of the intervention - in this case, to reduce propofol.
Alternative measures of intervention fidelity may prove
more appropriate. These quantitative data may also be
compromised as a result of how the data were collected,
for example, different sites recorded eligible patients onto
the recruitment log at different points in the screening
process - therefore influencing the recorded rate of
recruitment of eligible patients.
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Conclusion

The majority of ICUs participating in the A2B trial adhered
to the study protocol and delivered the intervention
broadly as intended as measured through quantitative
measures of fidelity. Despite this, interviews during this
process evaluation revealed multiple contextual factors
at the ICU and individual staff and patient level that
prompted local adaption in specific circumstances. These
contextual factors captured both organisational and
human characteristics and represented the complexity
of real-world ICU practice that needs to be considered in
both clinical trials and routine care. In the A2B trial, these
factors were exacerbated by the challenging context of
the COVID-19 pandemic.

The focus on priorities in care was on short-term
safety and comfort - this was frequently attributed
to staffing capacity and capability and a clear
understanding of the potential safety consequences
if sedation was too light for the patient. In contrast,
the detrimental consequences of deeper sedation on
recovery and rehabilitation were not so apparent and
therefore received less attention. Improvements in
ICU sedation practice should be a priority of intensive
care and require recognition of both short- and
long-term consequences of care in the context of a
resource-constrained environment.
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