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Introduction:
The selection of Positive End-Expiratory Pressure (PEEP) in Acute Respiratory Distress Syndrome (ARDS) 
patients is an ongoing debate. Obese patients have been excluded from most of the clinical trials testing the 
effects of PEEP in ARDS. We hypothesized that in morbidly obese patients the massive load of the 
abdomen/chest further increases lung collapse thus aggravating the severity of respiratory failure due to ARDS. 
Methods:
We performed a clinical crossover study to investigate the contribution of lung collapse to the severity of 
respiratory failure in ARDS obese patients and to determine the specific contribution of titrated PEEP levels and 
lung recruitment to changes in lung morphology, mechanics and gas exchange.
Patients were studied at the PEEP (PEEPICU) levels selected at our institution and at PEEP levels establishing a 
positive end-expiratory transpulmonary pressure (PEEPINC) and at PEEP levels determining the lowest lung 
elastance during a decremental PEEP (PEEPDEC) trial following RM. 
Results:
Thirteen patients were studied. At PEEPICU end-expiratory transpulmonary pressure was negative, lung 
elastance was increased and hypoxemia was present (Table 1). Regardless the titration technique there was no 
difference in the PEEP level obtained. At PEEPINC level end-expiratory lung volume increased, lung elastance 
decreased thus improving oxygenation. Setting PEEP according to a PEEPDEC trial after a RM further improved 
lung elastance and oxygenation. At PEEDEC level after a RM lung collapse and overdistension were minimized 
(Figure 1). All patients maintained titrated PEEP levels up to 24 hours without complications. 
Conclusion:
In severely obese patients with ARDS, setting PEEP according to a PEEPINC trial or PEEPDEC trial following a 
RM identifies the same level of optimal PEEP. The improvement of lung mechanics, lung morphology and 
oxygenation at PEEPDEC after a RM suggests that lungs of obese ARDS patients are highly recruitable and 
benefit from a RM and high PEEP strategy. 

Table 1 : 

N=13 PEEP ICU PEEP INCREMENTAL PEEP DECREMENTAL 

PEEP, cmH2O 12.7 ± 0.3 22.1 ± 0.8 * 21.7 ± 0.9 * 

Driving Pressure, cmH2O 13.3 ± 1.1 10.9 ± 0.7 * 9.6 ± 0.5 *# 

PLE, cmH2O -5.5 ± 1.4 1.5 ± 1.0 * 1.4 ± 1.1 * 

ElastanceL, cmH2O/ L 27.8 ± 2.9 23.6 ± 1.6 * 19.6 ± 1.6 *# 



ElastanceCW, cmH2O/ L 8.1 ± 1.5 6.0 ± 0.9 * 5.3 ± 0.8 * 
EELV, mL§ - 1040 ± 193 * 1090 ± 233 * 

PaO2/FiO2 183.7 ± 30.1 242.6 ± 28.7 * 324.1 ± 23.2 *# 
Table 1. Ventilator settings, respiratory mechanics, gas exchange. PEEP= Positive End-Expiratory Pressure; ICU= Intensive care Unit; PLE= 
Expiratory Transpulmonary Pressure; ElastanceL= Elastance of the Lung; ElastanceCW= Elastance of the Chest Wall; EELV= End-Expiratory 
Lung Volume; PaO2/FiO2= arterial partial pressure of oxygen to inspired fraction of oxygen ratio. § EELV is expressed as volume increment 

from the PEEP ICU level *p<0.05 compared to PEEP ICU (p < 0.05); # p<0.05 compared to PEEP INCREMENTAL. 

Image 1 : 

 
Figure 1. Lung Collapse and Lung Overdistension. PEEP= Positive End-Expiratory 

Pressure; ICU= Intensive care Unit; EIT= Electrical Impedance Tomography. 
*p<0.05 compared to PEEP ICU (p < 0.05); # p<0.05 compared to PEEP 

INCREMENTAL


