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The clinical approach to the critically ill patient has changed dramatically over the last several
decades from one of deep sedation to that of mobilizing patients on mechanical ventilation and
limiting sedation. The ABCDEF bundle is a multidisciplinary, evidence-based approach to the
holistic management of critically ill patients that aims to optimize patient recovery, minimize
iatrogenesis, and engage and empower the patient and family during their hospitalization. To
achieve this goal, the bundle includes assessments for pain, delirium, and readiness to stop sedation
and to start spontaneous breathing trials. It also encourages early mobilization of the patient,
avoidance of restraints, and engagement with the family in bedside rounds to improve communi-
cation. Performance of this bundle reduces mortality, ventilator days, intensive care readmissions,
delirium, coma, restraint use, and discharge to facilities in a dose-dependent manner. The respi-
ratory therapist, as a key member of the critical care team, is essential to the implementation,
performance, and success of the ABCDEF bundle. This review aims to describe each component of
the ABCDEF bundle, provide evidence for both the impact of individual interventions as well as the
entire bundle, and detail the importance of this multidisciplinary approach to the care of the
critically ill patient. Key words: abcdef bundle; analgesia; sedation; critical care; delirium; early
mobility; family engagement; respiratory therapy; intensive care unit; intensive care unit liberation;
mechanical ventilation. [Respir Care 2019;64(12):1561–1573. © 2019 Daedalus Enterprises]

Introduction

Millions of adults are admitted to ICUs in the United
States each year,1 with improving survival rates despite

increasing severity of illness.2 With falling mortality,
critical care medicine now faces another growing chal-
lenge in the long-term cognitive, physical, and psychi-
atric impairments that follow critical illness.3-6 Given
the growing recognition of these impairments and their
link to in-hospital complications such as delirium, the
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first clinical practice guidelines for the management of
pain, agitation, and delirium in adults patients in the
intensive care unit (ICU PAD) were issued.7 These guide-
lines provided a framework for managing pain, agita-
tion, and delirium in concordance with the most recent
evidence highlighting the impact of sedation practices
and delirium on the outcomes of ICU survivors. These
recommendations were updated in the most recent 2018
Prevention and Management of Pain, Agitation/Seda-
tion, Delirium, Immobility, and Sleep Disruption in the
Adult Patients in the ICU (PADIS) Guidelines.8 These
same evidence-based concepts were built into the
ABCDE, and now ABCDEF, bundle as part of the ICU
liberation campaign from the Society of Critical Care
Medicine (SCCM) (Fig. 1).2,9,10 The ABCDEF bundle
serves as a guide for multidisciplinary critical care, in-

corporating diverse specialties, including respiratory
therapists (RTs), as partners in improving care for the
sickest patients. The key components of the ABCDEF
bundle are: (1) Assess, prevent, and manage pain; (2)
Both spontaneous awakening trials (SAT) and sponta-
neous breathing trials (SBT); (3) Choice of analgesia
and sedation; (4) Delirium – Assessment, Prevention,
and Management; (5) Early Mobility and Exercise; and
(6) Family engagement and empowerment.2 The
ABCDEF bundle has been demonstrated to improve out-
comes in multiples studies (Fig. 2). Compliance with
the bundle is associated increased survival, reduced de-
lirium, fewer days on mechanical ventilation, and fewer
ICU readmissions in a dose-dependent manner.11 This
review will discuss the evidence and implementation of
each portion of the bundle, highlighting the benefits and
remaining questions regarding the bundle and empha-
sizing the multidisciplinary nature of its success.
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Fig. 1. ICU liberation: pain, agitation, and delirium guidelines and
the concept of the ABCDEF bundle. From Reference 2, with
permission.
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Fig. 2. A: ABCDEF bundle compliance and mortality. B: delirium-
free and coma-free days. OR � odds ratio; IRR � incidence rate
ratio. From Reference 80, with permission.
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Assess, Prevent, and Manage Pain

Pain is a common, often daily, occurrence that can go
unrecognized and undertreated in all types of ICUs.12 For
example, prior to performance of various ICU procedures,
pain is assessed only 35% of the time,13 although most
ICU procedures cause a significant increase in pain.14 Pain
is also a significant risk factor for the development of
delirium in the critically ill.15-17 It is essential for the crit-
ical care team to actively assess and manage pain in the
ICU to prevent complications and reduce suffering.

Critically ill patients are frequently sedated due to med-
ication or their disease process and often are on mechan-
ical ventilation, limiting their ability to report pain reli-
ably. Due to those limitations, other methods of assessing
pain are necessary in the ICU. There are two widely ac-
cepted and validated pain scales that utilize behavior and
physiological measures to assess pain: the Behavioral Pain
Scale,17 and the Critical-Care Pain Observation Tool.18,19

Both pain scales utilize a variety of bedside indicators to
assess pain, such as facial expressions, body movements,
and synchrony with the ventilator. A Behavioral Pain Scale
score � 5 or Critical-Care Pain Observation Tool score
� 3 represent significant pain that should be treated.
The Critical-Care Pain Observation Tool has been shown
to be feasible and simple to use at the bedside,20 and it
improved the routine assessment of pain by nursing staff.21

Although these assessments are most often performed by
nursing staff, RTs are critical in identifying manifestations
of pain, which can include grimacing, asynchrony with the
ventilator, and agitation.

When significant pain is identified by the care team, the
preferred first-line pain management is the use of intrave-
nous opioids.8 Adjunctive methods of pain control, such as
nonsteroidal anti-inflammatory drugs and gabapentin,
should also be considered and used in patients to reduce
opioid doses in addition to nonpharmacologic measures
that can reduce pain.22 Additionally, preprocedural anal-
gesia should be provided to patients undergoing painful
procedures or testing to limit discomfort. Adequately man-
aging pain reduces delirium and facilitates performance of
other components of the ABCDEF bundle, such as early
mobilization and breathing trials.

Both SATs and SBTs

Coordinated and protocolized SATs and SBTs are foun-
dational to liberation from mechanical ventilation and com-
prise an important part of the ABCDEF bundle. SATs
involve the cessation of sedatives and narcotics in patients
who pass an initial safety screen. Kress and colleagues23

demonstrated in a single-center, randomized, controlled
trial of 128 subjects receiving mechanical ventilation that
daily interruption of sedation and narcotics compared to

usual care led to a significant decrease in ventilator days
and improved ICU length of stay. In the same cohort, sub-
jects in the intervention group had fewer symptoms related to
post-traumatic stress disorder upon long-term follow-up than
the usual care group.24 In a secondary analysis, subjects in the
SAT group also had fewer instances of ventilator-associated
pneumonia and other complications of ICU care.25 Similarly,
deep sedation during critical illness has been associated with
higher long- and short-term mortality and prolonged mechan-
ical ventilation independent of severity of illness.26,27 Routine
use of SATs reduces the overall dose of sedatives and nar-
cotics and reduces time to liberation from mechanical venti-
lation and mortality.

Similar to the use of SATs, the routine use of SBTs
facilitates ventilator weaning and liberation. Esteban et al28

reported that the use of breathing trials (2-h T-piece trials
vs pressure support trials) reduced time on mechanical
ventilation and was an acceptable method of discontinuing
ventilator support. Subsequent work by Ely and col-
leagues29 demonstrated that daily screening and perfor-
mance of SBTs resulted in a median of 4.5 d of mechanical
ventilation compared to 6 d of mechanical ventilation in
the control arm. In the multi-center, randomized, controlled
Awakening and Breathing Controlled (ABC) trial, subjects
randomized to a protocol of paired daily SATs and SBTs
had fewer ventilator days (14.7 d vs 11.6 d; mean differ-
ence: 3.1 d, 95% CI 0.7–5.6) and shorter ICU and hospital
length of stay compared to subjects randomized to a stan-
dard SBT protocol. This benefit extended beyond the acute
hospitalization: subjects in the paired SAT/SBT group had
lower mortality in the year following critical illness with a
number needed to treat of 7.4 (hazard ratio 0.68, 95% CI
0.50–0.l92, P � .1).30

The use of protocolized paired SAT and SBT trials in-
volves a coordinated set of steps to assess the safety of per-
forming both the SAT and SBT individually (Fig. 3). If the
patient passes the safety screen for the SAT, the SAT is then
performed by the bedside critical care nurse by stopping any
parenteral sedatives and narcotics. The bedside nurse subse-
quently assesses for signs of SAT failure as described in
Figure 3. If the patient fails the SAT, sedation and analgesia
is restarted at half the original dose and titrated to a specified
goal. If the patient passes criteria for the SAT, the respiratory
therapist will then perform an SBT safety screen. Similar to
the screening process for the SAT, should the patient fail any
of the safety criteria, then the patient remains on full venti-
latory support and the steps are repeated again the next day.
If the patient passes the safety screen, the SBT is attempted.
The use of pressure support ventilation versus T-piece trials
are often institution-dependent. Esteban et al28 showed that
the rate of successful extubation (ie, remaining extubated for
48 h after an SBT) did not differ between the T-piece group
and the pressure support ventilation group. Once the patient
is on an SBT, the respiratory therapist then assesses the pa-
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tient for any signs of SBT failure. If the patient shows any
signs of SBT failure, the patient is then switched back to full
mechanical ventilatory support. If the patient shows no sign
of failure and tolerates 30–120 min of the SBT, the RT then
informs the medical team and bedside nurse that the patient
meets extubation criteria. The optimum duration of SBT is
debated, although studies suggest that 30 min is likely suffi-
cient and not different than 120-min trials.31 Once notified
that the patient meets extubation criteria, the critical care
physician at that time should consider extubation. Ultimately,

the coordinated, multidisciplinary performance of SATs and
SBTs as a part of the ABCDEF bundle results in earlier
successful removal of mechanical ventilation and reduces
ICU morbidity. RTs play an important role in helping liberate
patients from ventilatory support.

Choice of Analgesia and Sedation

The C in the ABCDEF bundle refers to the choice of
analgesia and sedation, consistent with the most recent

"Wake Up and Breathe" Protocol
Spontaneous Awakening Trials (SATs) + Spontaneous Breathing Trials (SBTs)

Every 24 h

SAT safety screen

SBT safety screen

SAT failure

SBT failure

Fail

Fail

Fail

Fail

Pass

Pass

Pass

Pass

SAT safety
screen

No active seizures
No alcohol withdrawal
No agitation
No paralytics
No myocardial ischemia
Normal intracranial pressure

Frequency > 35 breaths/min
Frequency < 8 breaths/min
Oxygen saturation < 88%
Respiratory distress
Mental status change
Acute cardiac arrhythmia

No agitation
Oxygen saturation ≥ 88%
FIO2 ≤ 0.50
PEEP ≤ 7.5 cm H2O
No myocardial ischemia
No vasopressor use
lnspiratory efforts

Anxiety, agitation, or pain
Frequency > 35 breaths/min
Oxygen saturation < 88%
Respiratory distress
Acute cardiac arrhythmia

Perform SAT

SBT safety
screen

Consider
extubation

Perform SBT

Restart sedatives
at 1/2 dose

Full ventilatory
support

Fig. 3. Wake up and breathe protocol: paired spontaneous awakening trials (SATs) and spontaneous breathing trials (SBTs). Courtesy
Vanderbilt University Medical Center and icudelirium.org.
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PADIS guidelines. The focus is on goal-directed sedation
and analgesia that reduces the overall drug burden and
achieves light sedation. This includes routine assessment
of pain in all ICU patients, utilizing validated measures as
noted above as well as routine monitoring of level of con-
sciousness and sedation depth. The recommended sedation
scales from the PADIS guidelines include the Richmond
Agitation-Sedation Scale (RASS) (Fig. 4) and the Riker
Sedation-Agitation Scale (SAS). These instruments are sim-
ilar in using graded point scales to describe patients level
of consciousness from comatose (SAS � 1 or RASS � �5)
to extreme agitation (SAS � 7 or RASS � �4).32 The
RASS, for example, has exhibited reliability across mul-
tiple ICU settings and disciplines.33 The goal of analgesia
and sedation in the critically ill patient should be a calm
and alert state, allowing for patient–clinician and patient–
family interactions but also facilitating ongoing medical
support as needed in the ICU. Targeting light sedation (ie,
a calm and alert level of consciousness) demonstrates a
trend toward a shorter time to extubation and a reduced
need for tracheostomy,8,34-36 and therefore should be the
standard sedation goal in the absence of other extenuating
clinical concerns necessitating deep sedation.

Pain control is considered the first-line therapy prior to
considering the addition of sedating agents, which is a
concept known as analgosedation (ie, an analgesia-first
approach while limiting sedation as clinically appropriate).
Parental opioids are the preferred first-line medications for
pain control, and often the desired sedation depth, as well
as pain control, can be achieved with analgesia alone.8

Should further sedation be needed for either patient com-
fort or for clinical indication, the guidelines recommend
avoidance of benzodiazepines in favor of other agents such
as dexmedetomidine or propofol and limitation of overall

sedation exposure to the greatest extent possible. Higher
exposure to sedatives is linked to greater mortality, longer
time on mechanical ventilation, and delirium.26,37-39 The
use of benzodiazepines has been reported to be an inde-
pendent risk factor for the development of delirium in the
ICU.40,41 Compared with the use of dexmedetomidine, the
use of benzodiazepines was associated in multiple studies
with fewer delirium-free days.42,43

While the PADIS Guidelines suggest the use of non-
benzodiazepine sedatives, they provide limited guidance
on a specific non-benzodiazepine agent of choice due to a
research gap in the benefits and limitations of individual
sedation agents. Based on several studies suggesting that
propofol reduces time to extubation compared to benzo-
diazepines,44-46 the PADIS guidelines make a conditional
recommendation for the use of propofol over benzodiaz-
epines in critically ill patients who require sedation after
cardiac surgery. In non-cardiac surgery patients undergo-
ing mechanical ventilation, the parallel MIDEX-PRODEX
trials evaluated whether dexmedetomidine was non-infe-
rior to midazolam and propofol, respectively, in terms of
time to target sedation and median duration of mechanical
ventilation. Dexmedetomidine was found to be non-infe-
rior to both midazolam and propofol in terms of time to
target sedation without rescue medication and was asso-
ciated with decreased duration of mechanical ventilation
compared to midazolam but not propofol.47 The PADIS
guidelines suggest the use of either dexmedetomidine or
propofol over benzodiazepines in adults receiving me-
chanical ventilation, noting a low quality of evidence
and the remaining unanswered questions regarding se-
dation choice.8 Ultimately, the choice of analgesia and
sedation is focused on achieving light sedation through
analgosedation.

COMBATIVE
VERY AGITATED
AGITATED
RESTLESS
ALERT and CALM
DROWSY

+4
+3
+2
+1
0
−1

LIGHT SEDATION

MODERATE SEDATION

DEEP SEDATION

UNAROUSABLE

−4

−5

−2

-3

Briefly awakens to voice (eyes open and contact <10 s)

Movement or eye opening to voice (no eye contact)

No response to voice, but movement or eye opening
to physical stimulation

No response to voice or physical stimulation

If RASS is ≥ −3 proceed to CAM-ICU (Is patient CAM-ICU positive or negative?)

V
O
I
C
E

T
O
U
C
H

If RASS is −4 or −5        STOP (patient unconscious), RECHECK later

Combative, violent, immediate danger to staff
Pulls to remove tubes or catheters; aggressive
Frequent non-purposeful movement, fights ventilator
Anxious, apprehensive, movements not aggressive
Spontaneously pays attention to caregiver
Not fully alert, but has sustained awakening to voice
(eye opening and contact >10 s)

Fig. 4. Richmond Agitation-Sedation Scale (RASS). CAM-ICU � confusion assessment method for the ICU. From Reference 33, with
permission.
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Delirium: Assessment, Prevention, and
Management

Delirium, the D in the ABCDEF bundle, is a pervasive
form of acute brain failure in the critically ill and an im-
portant area of clinical investigation and management. De-
lirium is defined as an acute change in awareness and in
attention that develops within hours to days with a waxing
and waning course that is not explained by a preexisting
neurocognitive disorder.48 Patients can develop hypoac-
tive delirium, defined by a reduced level of consciousness
with fluctuating attention and awareness, or hyperactive
delirium, defined by increasing levels of agitation with
fluctuating attention and awareness. Patients can also de-
velop mixed delirium, consisting of both hyper- and hy-
poactive forms.49 Delirium is associated with increased
mortality and long-term complications, such as long-term
cognitive impairment, which is an acquired dementia after
critical illness.3,50-52 The etiology of delirium is multifac-
torial, and certain precipitating factors include the use of
sedating medications (particularly benzodiazepines), hy-
poxemia, sepsis, untreated pain, prolonged immobiliza-

tion, sleep deprivation, and multiple medical comorbidi-
ties.53,54

Detection of delirium in the ICU is of paramount im-
portance. A number of tools to screen and diagnose delir-
ium at the bedside have been developed. The two most
commonly used and validated instruments are the Inten-
sive Care Delirium Screening Checklist (ICDSC)55 and the
Confusion Assessment Method for the Intensive Care Unit
(CAM-ICU) (Fig. 5). Both the ICDSC and the CAM-ICU
have been shown to be sensitive in the detection of delir-
ium compared to the criteria set out in the Diagnostic and
Statistical Manual of Mental Disorders.56 The CAM-ICU
demonstrates greater specificity for the diagnosis of delir-
ium57 and consists of four components: (1) acute onset of
mental status change or fluctuating course, (2) evidence of
inattention, (3) evidence of disorganized thinking, and
(4) altered level of consciousness (Fig. 5). Delirium is
diagnosed when a patient exhibits components 1 and 2 in
addition to either component 3 or 4.58 Delirium screening
with one of the above tools should occur daily in the ICU,
and ideally multiple times throughout the day.

Confusion Assessment Method for the ICU (CAM-ICU) Flowsheet

CAM-ICU negative
NO DELIRIUM

CAM-ICU negative
NO DELIRIUM

CAM-ICU negative
NO DELIRIUM

CAM-ICU positive
DELIRIUM Present

1. Acute Change or Fluctuating Course of Mental Status:

YES

> 2 Errors

RASS  = zero

> 1 Errors

NO

0 - 2

0 - 1
Error

Errors

RASS other
than zero

2. Inattention:

3. Altered Level of Consciousness

4. Disorganized Thinking:

•  Is there an acute change from mental status baseline? OR
•  Has the patient's mental status fluctuated during the past 24 h?

       1. Will a stone float on water?
       2. Are there fish in the sea?
       3. Does one pound weigh more than two?
       4. Can you use a hammer to pound a nail?

Command: "Hold up this many fingers" (Hold up 2 fingers)
   "Now do the same thing with the other hand" (Do not demonstrate)
OR    "Add one more finger" (If patient unable to move both arms)

Current RASS level

•  "Squeeze my hand when I say the letter 'A'." 
   Read the following sequence of letters:
        S A V E A H A A R T  or  C A S A B L A N C A   or  A B A D B A D A A Y
   ERRORS: No squeeze with 'A' and squeeze on letter other than 'A'

•  If unable to complete Letters     Pictures

Fig. 5. Confusion assessment method for the ICU (CAM-ICU). RASS � Richmond Agitation-Sedation Scale. Adapted from Reference 102,
with permission. Courtesy Dr Ely and Vanderbilt University.
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Pharmacologic prevention of delirium remains an active
area of investigation, although routine use of pharmaco-
logic agents in all critically ill adults is not recommended
in the 2018 PADIS Guidelines. The randomized, double-
blind, placebo-controlled REDUCE trial investigated
whether prophylactic use of haloperidol would improve
survival or reduce delirium incidence and increase deliri-
um- and coma-free days. It showed no improved survival
in the intervention group and no statistical difference in
any of the delirium outcomes compared to placebo.59 Work
by Su and colleagues60 suggested that dexmedetomidine
prevented delirium in elderly adults following non-cardiac
surgery, although this work involved a low severity of
illness in a postoperative patient population that limited its
generalizability to most critically ill patients. A similar
trial evaluated whether the use of low-dose nocturnal in-
fusions of dexmedetomidine prevented delirium; the au-
thors reported that the proportion of patients who remained
free of delirium during their ICU admission was greater in
the intervention group.61 Limitations of that study included
its sample size and the limited number of total delirium-
free days. Other agents, such as melatonin, have sparked
interest but data regarding efficacy are limited. Currently,
the PADIS guidelines do not recommend pharmacologic
prevention of delirium and instead recommend a focus on
improving sleep hygiene, practicing early mobilization,
and improving the ICU environment to help prevent the
development of delirium.

Management of delirium once it has developed should
focus on the identification of any potentially modifiable
precipitating factors, such as unrecognized infection or
untreated disease, removing offending drugs, and optimiz-
ing the patient environment by promoting sleep, reducing
noise, practicing early mobilization, and providing needed
assistive devices such as hearing aids and eye glasses.62,63

The respiratory therapist will often note evidence of pain
and patient–ventilator asynchrony, which could be signs of
delirium as well as precipitating factors for its develop-
ment. Treatment of the underlying critical illness remains
the foundation for delirium resolution because there are
few pharmacologic management options to treat delirium
after it develops. Antipsychotics have traditionally been
used to treat delirium, but there is no definitive evidence
that these prevent or reduce the duration of delirium.64-66

The recent MIND-USA trial, a multi-center, double-blind,
randomized, placebo-controlled trial of haloperidol and
ziprasidone versus placebo in the treatment of delirium
during critical illness, reported no difference in median
days alive without delirium or coma.67 There were also no
other significant differences in median days to ICU dis-
charge, median days to freedom from mechanical ventila-
tion, or 30- and 90-d mortality. The mounting evidence
shows that the treatment of delirium with antipsychotics is

not effective and that other potential therapeutic options
need further exploration.

Early Mobility and Exercise

Early mobilization is an important but often underuti-
lized component of the ABCDEF bundle. Critically ill
patients are frequently bed-bound and immobile for days
due to their illness, sedation, and hemodynamic instability.
Often, there is significant concern from the care team re-
garding the safety of early mobilization and physical ac-
tivity in ICU patients; however, mobilization has been
demonstrated to be safe, even in patients receiving inva-
sive support such as mechanical ventilation, renal replace-
ment therapy, and extracorporeal membrane oxygenation
cardiopulmonary support (Fig. 6).68-70 Prolonged immobi-
lization results in muscle wasting and weakness, as well as
the development of ICU-acquired weakness, leading to
poor functional status, disability, and reduced exercise ca-
pacity in ICU survivors for years following their illness.71-74

RTs are integral in assisting patients with early mobili-
zation, particularly patients receiving significant respira-

Fig. 6. Mobilizing an intubated patient with advanced equipment
including monitors and pumps. This patient provides a visual ex-
ample of the incorporation of the ABCDEF bundle. Courtesy Heidi
Engel and University of California San Franscisco.
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tory support, and can advocate for early mobility based on
the evidence of safety and benefit. Schweickert and col-
leagues75 demonstrated that early (ie, � 3 d of mechanical
ventilation) physical and occupational therapy and mobi-
lization, paired with a daily SAT, reduced the duration of
delirium and improved functional status at discharge with
minimal risk. Notably, early mobilization has been the
only intervention shown to decrease the number of days of
delirium.76 Mobilizing patients early in their ICU course
has also been shown to be safe and is associated with
decreased ICU and hospital length of stay.77 Another study
with later initiation of physical therapy and mobilization,
however, did not demonstrate any improvement in long-
term physical functioning,78 suggesting that mobilization
early in the course of critical illness is important, although
this was not corroborated in a similar study of early mo-
bilization by Morris and colleagues.79 Taken together, all
of these studies suggest that mobilization of critically ill
patients, including those on mechanical ventilation, can be
done safely and can improve long-term outcomes.

Early mobility is an integral part of the ABCDEF bun-
dle of care, and increasing compliance with individual
components of the bundle has demonstrated substantial
improvements in mortality, delirium duration, ICU and
hospital length of stay, and days free from mechanical
ventilation.11,80 Given this, early mobility should be advo-
cated as a part of the routine care of the critically ill
patient.

Family Engagement and Empowerment

In the ICU, patients are often unable to communicate
with their care team and their families due to their under-
lying illness and medical interventions. Patient-centered
care respects individual patient values and informs clinical
decision making. Failing to engage family members and
adequately communicate represents a significant missed
opportunity to identify treatment preferences that are in
line with the values of the patient and that respect their
inherent dignity and value.81 In the ICU setting, empow-
ering family members to engage in shared decision mak-
ing and facilitating open communication is of paramount
importance.

Critical illness can lead to significant psychological bur-
den for not only patients but also their families.5,82-84 The
ABCDEF bundle has grown to include family engagement
and empowerment for this very reason because fully en-
gaging families during this time gives voice to patients and
their loved ones. Heyland and colleagues85 showed that
family satisfaction with medical care is higher when they
are engaged and involved in their loved one’s care, and
clinician-facilitated support during family conferences also
improved satisfaction with care and communication.86 Fam-
ily presence during rounds also improved some families’

impression of communication and understanding of the
patients’ care.87 Although a study evaluating a directed
family-support intervention for surrogates of patients with
critical illness did not show a reduction in psychological
distress in family members, it did increase families’ per-
ception of quality communication and patient and family
centered care as well as reduce ICU length of stay.88 Stud-
ies of ICU diaries, where patients or their families write
down daily thoughts and memories of their ICU stay, have
been associated with reduced symptoms of post-traumatic
stress disorder in patients and families.89,90 For patients
who ultimately have illnesses that are not survivable, fo-
cused communication with family members through
conferences and palliative care or ethics consultation fa-
cilitated the transition of care goals to palliative and com-
fort-focused measures and limited a protracted dying
process.91-93 Additionally, family presence during cardio-
pulmonary resuscitation has been associated with a re-

100% vs 0%

A

B

80% vs 0%

60% vs 0%

50% vs 0%

33% vs 0%

0.2

<1 is favorable

>1 is favorable

Adjusted hazard ratio (95% CI)

Pr
op

or
tio

n 
of

 A
BC

D
EF

 b
un

dl
e 

el
em

en
ts

 p
er

fo
rm

ed

0.4 0.6 0.8 1

100% vs 0%

80% vs 0%

60% vs 0%

50% vs 0%

33% vs 0%

1.21
Adjusted hazard ratio (95% CI)

Pr
op

or
tio

n 
of

 A
BC

D
EF

 b
un

dl
e 

el
em

en
ts

 p
er

fo
rm

ed

1.4 1.6 1.8 2

Fig. 7. Association between proportional ABCDEF bundle perfor-
mance and mortality and ICU discharge. From Reference 11, with
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duced incidence of symptoms of anxiety and depression as
compared to those who were not present during the resus-
citation efforts.94

Family engagement and empowerment in the ICU is
multidisciplinary and necessitates input from multiple cli-
nicians, including RTs. Providing information regarding
the role of each team member, answering questions re-
garding diagnosis and treatment, and engaging the family
in the care of their loved one facilitates a supportive en-
vironment and can reduce the stress of acute illness. The
experience of critical illness reaches beyond just the pa-
tient to family members and loved ones who continue in
supportive roles. The ABCDEF bundle, by including fam-

ily engagement, helps build a relationship of trust between
patients, families, and their medical team that facilitates
communication and respect and puts patients and their
values at the forefront of care.

The ABCDEF Bundle: Synergistic Care Improving
Outcomes

Combining processes of care together into a “bundle” is
an oft-utilized tactic in medicine, and each of the individ-
ual components of the ABCDEF bundle have demonstrated
benefit in multiple peer-reviewed studies in critically ill
subjects. In the ICU, the track record of bundles in im-
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proving outcomes is mixed, however. Sepsis bundles and
central venous catheter bundles have been successful in
reducing mortality and complications from common ICU
interventions.95,96 However, a complex quality-improve-
ment bundle including low tidal volume ventilation, mod-
erate sedation, venous thromboembolism prophylaxis, nu-
trition, head of bed elevation, and urinary and central venous
catheter use in 118 Brazilian ICUs did not change mortal-
ity or improve patient outcomes.97 Each of these assorted
interventions have been shown to be beneficial, but when
combined into a larger, more complicated initiative, out-
comes did not change. Although the reasons this particular
bundle may not improve outcomes are complex, one im-
portant reason is that the individual interventions were not
necessarily symbiotic.

The ABCDEF bundle is multi-faceted, but each of the
individual components are synergistic and linked. For ex-
ample, managing pain and achieving light sedation in a
critically ill, mechanically ventilated patient helps prevent
delirium but also facilitates early mobility as well as helps
the patient be more interactive with family. The impor-
tance of this synergy has been demonstrated in 2 large
studies. In a large quality-improvement study across 7 com-
munity hospitals in California, Barnes-Daly et al80 showed
that compliance with the ABCDEF bundle, both total and
partial, was associated with decreased mortality and an
increase in delirium- and coma-free days independent of
severity of illness and age (Fig. 1). Notably, the study
showed that, for every 10% increase in partial bundle com-
pliance, there was a 7% higher odds of hospital survival.
In a seminal study of � 15,000 subjects across 68 aca-
demic, community, and federal ICUs, performance of the
ABCDEF bundle was associated with multiple improved
outcomes, including hospital death within 7 d, days of
mechanical ventilation, days of delirium and coma, re-
straint use, ICU readmission, and discharge to a facility
(Fig. 7 and Fig. 8).11 In this study, outcomes were related
to the proportion of bundle performance in a dose-depen-
dent manner, with higher proportions of bundle perfor-
mance correlating with better outcomes. These results dem-
onstrate the benefit of bundling and coordinating
interdependent processes of care that address the complex
nature of critical illness and highlight the importance of a
multidisciplinary approach.

RTs are uniquely positioned to ensure the successful
implementation of the ABCDEF bundle. Routine assess-
ment of readiness for extubation through performance of
SBTs, communicating evidence of pain or ventilator asyn-
chrony to the bedside nurses, enabling early mobilization,
and educating families on what to expect while patients
are receiving respiratory support are all crucial elements
related to the ABCDEF bundle. RTs also facilitate com-
munication between physicians, nurses, physical therapists,
and other members of the care team. Additionally, utiliz-

ing a multi-layered process of care can have barriers to
implementation,98-100 so understanding the individual ele-
ments, the impact that the ABCDEF bundle has in the care
of critically ill patients, and the unique culture and orga-
nization of ICUs puts RTs in an instrumental position to
implement best practices and provide insight into the nec-
essary requirements for building the bundle in their own
institutions.

Conclusions and Future Directions

In the last several decades, the care of the critically ill
patient has morphed from one of deep sedation, limited
mobility, and minimal family engagement to one of light
sedation, early mobility, recognition and management of
delirium, and increasing family empowerment. These
changes came in response to the recognition of the long-
term consequences of critical illness and the impact of
medical interventions routinely performed in the ICU. The
ABCDEF bundle has been developed over time to address
these needs, and it is improving the care of our sickest
patients, but there is still more work to be done.101 Future
research questions moving forward are numerous but in-
clude identifying optimum sedation agents for patients on
mechanical ventilation both with and without delirium,
optimizing implementation in ICUs with varying amounts
of resources, and identifying strategies to reduce family
and caregiver distress during and after critical illness. RTs
are a vital link in the implementation the ABCDEF bundle
and in promoting culture change, which will continue to be
crucial to the success of critical care medicine in the years
ahead.
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