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INTRODUCTION

• Titration of positive end expiratory pressure (PEEP) is an important part of safe 

mechanical ventilation. 

• Setting an appropriate PEEP can have many benefits including improved oxygenation 

and respiratory mechanics(1).  Inadequate or excessive PEEP can have negative 

consequences such as atelectrauma or barotrauma(2). 

• The method by which optimal PEEP is determined and titrated varies widely, and there 

is no consensus as to what defines optimal PEEP. Many methods for determining 

optimal PEEP have been assessed in clinical studies but only some have been tested 

by rigorous randomized trials.  A clearly superior method of optimal PEEP determination 

has not been determined (3, 4). 



OBJECTIVES

In adults admitted to hospital undergoing invasive mechanical ventilation, use scoping 

review methodology to:

(1) Describe the strategies for determining optimal positive end-expiratory pressure that 

currently exist in the literature.  

(2) For each method of determining optimal PEEP, describe the patient populations, 

settings, study designs, and outcomes (both clinical and physiological) that have been 

used.



METHODS

• Inclusion and exclusion criteria were developed using the recommended Population, 

Concept, Context framework. 

• Articles selected for inclusion were primary research studies involving hospitalized 

adults undergoing invasive mechanical ventilation for any reason. To be included, the 

article had to evaluate a method of determining optimal PEEP and to measure a clinical 

or physiologic outcome associated with the setting of PEEP. 

• The search was developed with an expert librarian, and was peer reviewed by a 

second librarian using PRESS methodology. Databases searched included MEDLINE, 

EMBASE, Web of Science, CENTRAL, and Scopus. Articles published up until 

December 2021 were included. 

• All titles and abstracts were screened independently by two authors for eligibility of full 

text review. Disagreements about inclusion were resolved through discussion or with a 

third reviewer.  

• Data were abstracted from included papers using a standardized data extraction form. 

Abstracted data included the method of PEEP determination, study setting, population, 

primary and secondary reported outcomes, study design, country or continent of origin, 

and funding source. 



RESULTS
PEEP

Method

Overall

n (%)

Setting 

n (%)

Randomized 

controlled 

trials

n (%)

Intensive 

Care Unit

Operating 

Room
All studies 217 181 36 58

Compliance 60 (27.6) 42 (23.2) 18 (50.0) 24 (41.3)

PEEP Table 44 (20.2) 44 (24.3) 0 (0.0) 20 (34.5)

Imaging-based 43 (19.8) 31 (17.1) 12 (33.3) 10 (17.2)

Esophageal Probe 37 (17.1) 30 (16.6) 7 (19.4) 10 (17.2)

Oxygenation 35 (16.1) 31 (17.1) 4 (11.1) 10 (17.2)

Pressure-Volume 

Curves

23 (10.6) 23 (12.7) 0 (0.0) 6 (10.3)

Shunt 10 (4.6) 10 (5.5) 0 (0.0) 2 (3.4)

Auto-PEEP 10 (4.6) 10 (5.5) 0 (0.0) 0 (0.0)

Plateau Pressure 9 (4.1) 9 (5.0) 0 (0.0) 2 (3.4)

Computer-Based 9 (4.1) 9 (5.0) 0 (0.0) 1 (1.7)

Driving Pressure 6 (2.8) 4 (2.2) 2 (5.6) 3 (5.2)

Dead Space 6 (2.8) 4 (2.2) 2 (5.6) 0 (0.0)

End expiratory lung 

volume/ Functional 

residual capacity

5 (2.3) 5 (2.8) 0 (0.0) 1 (1.7)

Intra-abdominal 

pressure

4 (1.8) 3 (1.7) 1 (2.8) 0 (0.0)

Stress index 3 (1.4) 3 (1.7) 0 (0.0) 0 (0.0)

Oxygen delivery 2 (0.9) 2 (1.1) 0 (0.0) 0 (0.0)

Airway opening 

pressure

2 (0.9) 2 (1.1) 0 (0.0) 0 (0.0)

Weight 1 (0.5) 1 (0.5) 0 (0.0) 0 (0.0)

Table 1 – Number of studies published by different methods of determining optimal PEEP. Stratified 

by study setting as well as how many randomized controlled trials for each method. Some articles 

study more than one method so the sum of all methods may be greater than the total.

Figure 1 – Cumulative number of studies assessing most common methods 

of determining optimal positive end expiratory pressure published over time, 

stratified by method

• The search identified 9,596 unique citations, among which 217 articles 

met inclusion criteria.

• A total of 18 different methods of determining optimal PEEP were 

described (Table 1). Studies were either in an intensive care unit (ICU) 

or operating room (OR). The two most common study designs included 

observational (n=143; 66%) and randomized controlled trials (RCTs) 

(n= 58; 27%). 

• Among the RCTs, 11 different methods of PEEP titration were tested. 

The titration methods and the frequency with which they were studied 

changed over time (Figure 1).  

• The majority of RCTs in the ICU had a clinical outcome as the primary 

endpoint (n=19; 53%), and most RCTs in the OR had physiologic 

measures as the primary endpoint (n=17; 77%). Among ICU RCTs, the 

most common clinical outcomes (primary or secondary) were 

ventilator-free days/duration of mechanical ventilation (n=28; 78%) and 

mortality (n=27; 75%). Among OR RCTs, the most common physiologic 

outcomes were oxygenation (n=12; 75%) and compliance (n=6; 38%)



CONCLUSION

• Although 18 methods of determining optimal PEEP were identified, only 11 have been 

tested with an RCT. 

• The six most studied methods include best compliance, PEEP-FiO2 tables, imaging-

based, use of esophageal probe, oxygenation, and use of pressure-volume curves. 

• The methods of PEEP titration studied have changed over time and have focussed on 

different outcomes. Studies of PEEP in the ICU have focused on duration of mechanical 

ventilation and mortality in contrast to studies in the OR which have focused on 

physiological outcomes.  

• Several methods remain untested and should be considered for future RCTs. 
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