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Presentation Outline

•Lung protective ventilation and ventilator 
bundle
➢Low tidal volume/Low plateau pressures
➢VAP prevention
➢Sedation interruption

•Rapid response teams
•Central line bundle
•Delirium prevention
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Other interventions not 
discussed

•Sepsis bundle 
•Early mobilization in the ICU
•Palliative care in the ICU
•Family involvement
•Multidisciplinary rounds
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Lung Protective Ventilation and 
Ventilator Bundle
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Slutsky AS Ranieri VM NEJM 2014

Lung 
Protective 
Ventilation
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Low Tidal Volumes and Plateau 
pressures < 30 cmH2O
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Low TV strategy in ARDS
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Low TV strategy in ICU patients 
(No ARDS)
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LUNG SAFE study

• 459 ICUs from 50 countries, February 2014
• 2377 pts with ARDS

• Less than 2/3 with TV <8cc/PBW
• PP measured in 40%, PEEP <12 in 83%
• NMB in 22% (38% if severe ARDS)
• RM in 21% (33% if severe)
• Prone positioning in 8% (16% if severe)
• iPV in 8% (13% if severe)
• ECMO in 3% (7% if severe)
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Bellani et al. JAMA. 2016;315(8):788-800
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Adherence to Lung Protective 
Mechanical Ventilation

• Height and gender are 
better predictors of lung size 
than is actual body weight

Holets SR, Hubmayr RD. How to set the ventilator 2006 



©2018 MFMER  |  slide-12



©2018 MFMER  |  slide-13

Make it simple!
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Ventilator Bundle
Definition & Facts

Facts:
•Of hospital-acquired infections, VAP 
is the leading cause of death

•Mortality rate: 20 – 43%
•VAP adds estimated cost of $40,000
•VAP cases are reported to Center for 
Medicare & Medicaid Services
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Ventilator Bundle
Components

“The Ventilator Bundle is a series of 
interventions related to ventilator care 
that, when implemented together, will 
achieve significantly better outcomes 
than when implemented individually”
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Ventilator Bundle
Components

•Key components
•Elevation of the head of the bed
•Daily “sedation vacation” and 
assessment of readiness to extubate

•Peptic ulcer disease prophylaxis
•Deep venous thrombosis prophylaxis

•All elements must be completed in order 
to be compliant with the bundle!
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Crit Care Med. 2018 Apr 6

Ventilator Bundle:  The Evidence

https://www.ncbi.nlm.nih.gov/pubmed/29629985
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Awakening and Breathing 
Controlled (ABC) Trial 

• Aim: assess a protocol that paired SATs (i.e. daily interruption of 
sedatives) with SBTs

• Methods: randomly assigned 336 mechanically ventilated ICU 
patients to management with a daily SAT followed by an SBT 
(intervention group; n=168) or with sedation per usual care plus a 
daily SBT (control group; n=168); the primary endpoint was time 
breathing without assistance 

• Results: 
• Increased time off mechanical ventilation 
• Less time in medication induced coma
• Less time in ICU & hospital 
• Improved 1-year survival compared to usual patient care 

(Girard et al, Lancet 2008)
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Sedation Vacation Exclusion 
Criteria: 

•Active seizures or seizure condition 
treated with medications

•Alcohol withdrawal
•Neuromuscular blockade 
•Acute MI
•Elevated intracranial pressure (ICP > 20 
mmHg)
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Rapid Response Teams
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To Err is Human: Institute of Medicine 
1999

Delayed recognition of 
critical illness was a major 
cause of poor outcomes in 
hospitals- led to research 

and creation of Rapid 
Response Teams 
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Early Intervention

▪Critical events are preceded by warning 
signs 6 to 8 hours prior to the event
▪70% of circulatory arrest patients have 
respiratory problems 8 or less hours before
▪84% of cardiac arrest patients had instability 
within the 8 hour window preceding the 
event
▪Responding to early warning signs reduces 
mortality by 75% and cost by 40%
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Rapid Response Team

•Medical emergency team (MET) 
•Bring critical care expertise to the patient 
bedside

•Team of health care providers that responds 
to hospitalized patients with early signs of 
deterioration on non-intensive care units to 
prevent respiratory or cardiac arrest.

•Usually triggered by predefined physiologic 
thresholds
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RRT Criteria
• A staff member is worried about the patient
• Acute and persistent declining pulse oximetry < 90%
• Acute and persistent change in HR: < 40 or > 130
• Acute and persistent change in Systolic BP to < 90
• Acute and persistent change in RR < 10 or > 28
• New onset chest pain suggestive of ischemia
• Acute and persistent change in conscious state 
(including agitated delirium)

• Signs and symptoms suggestive of a stroke
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RRT
•The team responds in a non-judgmental, 
non-punitive manner

•Roles:
•Assess and stabilize the patient’s condition.
•Assist in organizing information to be 
communicated to the patient’s physician.

•Provide support and education to unit staff 
members.

•Assist with transferring the patient to a 
higher level of care, if circumstances 
warrant. 
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RRT mediated outcomes
•Decrease hospital mortality
•Decrease number of in-hospital cardiac 
arrests

•Similar results in pediatric population
•No difference if the team lead is a 
physician

•Increase staff satisfaction
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Central Line Bundle
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CLABSI reduction from 2.7 events per 1000 catheter days to 0 at 3 months
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Central Line Bundle
Components

•Hand Hygiene
•Maximal Barrier Precautions Upon 
Insertion

•Chlorhexidine Skin Antisepsis
•Optimal Catheter Site Selection 

(Subclavian vein)
•Daily Review of Line Necessity
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CLABSI Prevention

Total number of patients: 1.7 million
OR of the intervention: 

0.39 (0.33-0.46) p<0.001
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Intravascular Complications of Central
Venous Catheterization by Insertion Site
• 10 ICUs, in France from December 2011 through 
June 2014 

• Randomly assigned non-tunneled central venous 
catheterization in patients in the adult intensive care 
unit (ICU) 
➢ Subclavian, jugular, or femoral vein (in a 1:1:1 

ratio if all three insertion sites were suitable 
➢ 1:1 ratio if two sites were suitable 

• The primary outcome measure was a composite of 
catheter-related bloodstream infection and 
symptomatic deep-vein thrombosis.
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Delirium Prevention
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Delirium: Definition

•Acute onset of impaired attention, cognition 
(memory, orientation , language), 
consciousness, perception, behaviors, 
and/or emotions that may fluctuate, have a 
medical cause, and are not due to dementia. 

•Often called “acute confusion.”
•Think: rapid onset, inattention, clouded 
consciousness, fluctuating

•Subtypes: hyperactive, hypoactive, mixed
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Importance of preventing delirium
•ICU delirium is a predictor of: 

•↑ mortality 
•↑ length of stay 
•↑ time on vent 
•↑ costs 
•↑ re-intubation 
•↑ long-term cognitive impairment 
•↑ discharge to long-term care facility 
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CAM-ICU: Confusion Assessment Method 
Step 1: Acute Onset/Fluctuation

Step 2: Inattention

Step 3: Altered LOC

Step 4: Disorganized Thinking
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Use non‐drug management
•Sleep: 
➢Allow continuous sleep at night 
➢Keep noise down (ear plugs and eyes mask, 

pagers on vibrating mode, turn off 
non-critical alarms)

➢Sound masking
➢Relaxation techniques
➢Aromatherapy
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Use non‐drug management
•Orientation: 
➢Orient to date and place 
➢Clock and calendar in room
➢Light on from 7 a.m. to 7 p.m. (sunrise to 

sunset)
➢Always introduce yourself
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Use non‐drug management
•Environment:
➢Keep hearing aids and glasses accessible. 
➢Offer beverage of choice frequently for 

hydration. 
➢Encourage family visits
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Anesthesiology. 2016 December ; 125(6): 1229–1241.
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