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ABCDEF Bundle

• Why do we need the bundle?

• What comprises the bundle?

• The supporting evidence

• Barriers to bundle adherence



Why do we need a “Bundle”?

• Ultimate outcome from MV is

– 67% liberated

• 55-60% on first try

• 25-30% require 2-5 tries

• 5-10% require many tries

– 28% die

– 5% remain dependent 

• Question: Is this the best we can 
expect?

Schmidt, et al. AJRCCM 2017; 195:115 

Penuelas, et al. AJRCCM 2011;184:430



Ventilator dependency has 2 major 
causes

• Patient is too sick

– Load-capacity 

imbalance

• “Iatrogenesis”
– Recognition issues

– Management issues 
(Vent, drugs, “whole” 
patient)



Ventilator dependency can be 
iatrogenic

• Failure to recognize discontinuation 
potential

• Imposed loading:
– insufficient support

– insensitive/unresponsive triggers

– flow dys-synchrony

– cycle dys-synchrony

• Unnecessary sedation:
– Kress, et al. (2000) demonstrated that 

sedation protocols reduce ventilator 
time

Kress, et al. N Engl J Med 2000;342:1471

Can Evidence 

Based 

Guidelines 

Improve This?



What is the Bundle?

• Complex multicomponent bundle of 
evidence-based practices associated with 
shorter duration of mechanical ventilation 
and improved physical function in the 
adult population:

– Awakening and breathing coordination

– Delirium

– Early exercise/mobility



ABCDEF Bundle

• A – Assessment/Prevention/Management of Pain

• B - Both SAT and SBT

• C – Choice of Sedation and Analgesia

• D – Delirium Assessment/Prevention/Management

• E - Early Mobility and Exercise

• F – Family Engagement and Empowerment



Assessment/Prevention/Management 
of Pain

• Barr, et al. CCM 2013; 41:263

– American College of Critical Care Medicine 
sought to revise the guidelines from 2002

– 20 person multidisciplinary task force

– Quality of each recommendation was 
ranked as high (A), moderate (B) or low (C)

– Strength of each recommendation was 
ranked as strong (1) or weak (2) and either 
in favor of (+) or against (-) an intervention



Evidence Grades

Barr, et al.  CCM 2013; 41:263-306



Assessment/Prevention/
Management of Pain

Barr, et al. CCM 2013; 41:263



Pain Scales

BPS -Behavioral Pain Scale CPOT – Critical Care Pain Observation 

Tool
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Both SAT and SBT

• Sedation mismanagement (both over and under) 
compromises liberation attempts
– Barr, et al. CCM 2013; 41: 263

• SAT 
– Kress, et al. NEJM 2000; 342:1471

– Girard, et al. Lancet 2008; 371:126

• SBT best way to identify those ready for 
liberation
– Ely, et al. NEJM 1996; 335:1864

– MacIntyre, et al. Chest 2001; 120 (6 Suppl): 375S 

– Schmidt, et al. AJRCCM 2017; 195:115 



Esteban et al. NEJM 1995; pp 335-350.

SAT and SBT

Daily SBT’s led to extubation:

• 3 X more quickly than IMV

• 2X more quickly than PSV

“Formal discontinuation assessments

for patients receiving mechanical ventilation for 

respiratory failure should be performed during 

spontaneous breathing. The tolerance of SBTs lasting 

30 to 120 min should prompt consideration for 

permanent ventilator discontinuation.”

Evidence (Grade A)

Chest 2001; 120 (6 Suppl): 375S 

Schmidt, et al. AJRCCM 2017; 195:115 

“For acutely hospitalized patients ventilated >24 h,

we suggest that the initial SBT be conducted with

inspiratory pressure augmentation (5–8 cm H2O)

rather than without (T-piece or CPAP).”

Evidence – moderate certainty



SAT and SBT

• Kress, et al. NEJM 
2000; 342:1471.
– 128 adult pts

– Daily sedation 
interruption vs 
continuous sedation

– Duration of MV
• 4.9 days intervention 

group

• 7.3 days control group



SAT and SBT

• Girard, et al. Lancet 
2008; 371:126
– 336 MV pts

– SAT paired with SBT vs 
sedation per usual with 
SBT 



SAT and SBT

• Mehta, et al. JAMA 
2012; 308:1985.
– 423 MV pts

– Protocolized 
sedation/daily 
interruption vs 
Protocolized sedation 
only

– Daily interruption did 
not reduce the duration 
of MV or ICU LOS
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Choice of Sedation and Analgesia

Statement Recommendation

Maintaining lighter levels of sedation is 
associated with improved outcomes

1B

The RASS and SAS scales are the most 
valid and reliable instruments to assess 
adequacy and depth of sedation depth

B

Use brain function monitors to assess 
seadation in paralyzed pts but only use 
as adjuncts in unparalyzed pts

2B
1B

Use EEG monitoring to monitor non-
convulsive seizure activity for pts at risk 
of siezures,  titrate burst suppression 
therapy for pts with elevated 
intracranial pressure

1A

Use daily sedation interruption or 
titrate sedation to maintain light levels 
of sedation

1B

Use sedation protocols and daily 
checklists for management of pain, 
agitation and delirium

1B

Barr, et al. CCM 2013; 41: 263



Choice of Sedation and Analgesia

SAS - Sedation Agitation ScaleRASS - Richmond Agitation & Sedation 

Scale



Choice of Sedation and Analgesia



ABCDEF Bundle

• A – Assessment/Prevention/Management of Pain

• B - Both SAT and SBT

• C – Choice of Sedation and Analgesia

• D – Delirium Assessment/Prevention/Management

• E - Early Mobility and Exercise

• F – Family Engagement and Empowerment



Delirium

• Increased mortality in adult ICU 
patients (A)

• Prolonged ICU and hospital LOS in 
adult ICU patients (A)

• The development of post-ICU 
cognitive impairment (B) 

Barr, et al. CCM 2013; 41: 263



Delirium

• Risk factors:

– preexisting dementia

– history of hypertension and/or alcoholism

– a high severity of illness at admission

– coma is an independent risk factor 

– conflicting data surround the relationship 
between opioid/sedation use and the 
development of delirium in adult ICU patients   



Delirium

• Prevention:

– Routinely monitor for delirium (1B)

• CAM-ICU

• ICDSC

– Early mobilization (+1B)

– Promote sleep by optimizing the 
environment (1C)

– Stop any medication that increases the 
risk of delirium



Ouimet, et al. Intensive Care Med 2008; 34:1907
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Early Mobility and Exercise

• ICU acquired weakness is real, 
impacts liberation outcome and is 
multifactorial

– Disuse, drugs, nutrition, disease

– Kalb. NEJM 2014; 371:287

• Early aggressive mobility may 
improve outcomes

– Schweikert, et al. Lancet 2009; 373: 
1874



Early Mobility and Exercise

• May not be for everyone

– Moss, et al. AJRCCM 2016; 
193:1101

• 120 acute respiratory failure 
pts who required MV > 4 days

• Early physical therapy 
programs may benefit 
patients with acute 
respiratory failure; however, 
their proper duration and 
intensity is currently 
unknown.



Keep in mind that activity can 
stress ICU patients

• Bourdin, et al. 
Respir Care 2010; 

55:400.
– 20 ICU pts and 

early mobilization 



Early mobility and exercise –
careful!

• Risks include:

– Desaturation

– Falls

– Pt-ventilator dyssynchrony

– Accidental extubation

– Cardiovascular changes

– Loss of vascular access



Early mobility and exercise

• Monitoring is key:

– Adler, et al. Cardiopul Physical 
Therapy J 2012; 23:5 



Early Mobility and Exercise

• Hodgson, et al. Crit Care 2014;18:658

– Expert consensus and recommendations on 
safety criteria for active mobilization of 
mechanically ventilated critically ill adults









Early Mobility and Exercise

• Outcomes

– Hester, et al. CCM 
2017;45:1037

• investigate a 
progressive mobility 
program in a 
neurocritical care 
population

– 1118 pre period

– 731 post period

– 796 sustained period



Hester, et al.
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Family Engagement and 
Empowerment

• Relatively new concept addressing role of 
communication and family engagement to 
improve outcomes (both patients AND 
families).

– Cameron, et al. NEJM 2016; 374:1831

• May be particularly important in end-of-life 
situations

– Lautrette, et al. NEJM 2007;365:469



Family Engagement and 
Empowerment

• Lautretter, et al. NEJM 
2007;365:469

– Prospective study of 
family members of 126 
patients dying in 22 
ICUs in France  
randomly assigned to 
the intervention 
format or to the 
customary end-of-life 
conference



Bundle Outcomes

• Balas, et al. CCM 2014; 42:1024

– Eighteen-month, prospective, cohort, before-
after study

– Five adult ICUs, one step-down unit, and one 
oncology/hematology special care unit located in 
a 624-bed tertiary medical center.

– Two hundred ninety-six patients (146 prebundle 
and 150 postbundle implementation), 
Interventions: Awakening and Breathing 
Coordination, Delirium monitoring/management, 
and Early exercise/mobility bundle.







Barriers to Bundle Adherence

Costa, et al. Crit 

Care 2017; 

152:304



Unintended Consequences of 
Mandatory Protocols

• PS weaning – can delay SBT (Chest 
2001; 120 (6 Suppl): 375S) 

• Must have f/Vt < 105 - can delay 
extubation (Crit Care Med. 
2006;34:2530)

• Waiting for SAT completion (or failure 
to complete) may delay or prevent 
SBT or extubation



Summary



Summary

• Proper implementation of the ABCDEF 
bundle can result in reduced time on 
the ventilator, less delirium, and more 
time spent out of bed.

• Concerns still exist relating to barriers 
to implementation and perhaps 
inappropriate protocols.


