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IS IT THAT MUCH EASY?

VENTILATOR-INDUCED LUNG INJURY

• Barotrauma

• Oxygen toxicity

• Volutrauma

• Atelectrauma

• Biotrauma

(http://creativecommons.org/licenses/by-sa/3.0

Bates JHT, Smith BJ. Ventilator-induced lung injury and lung mechanics. Ann Transl Med. 2018 Oct;6(19):378.

http://creativecommons.org/licenses/by-sa/3.0
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Ventilate for

adequate

oxygenation

and normal 

CO2 levels

Prevent

ventilator

induced lung

injury



NHLBI ARDS NETWORK
Mechanical Ventilation Protocol

• Low tidal volume ventilation = 6cc/kg (of ideal body 

weight)

• Pplat (airway pressure) = determined by a 1-second 

hold maneuver with the ventilator of less than 30 

mm Hg

• Utilization of higher PEEP (minimum of 14 at 48 hours) 

and low FIO2 strategies  

• Goal SpO2 88% to 95% and avoidance of 

hyperoxemia

Young M, DiSilvio B, Rao S, Velliyattikuzhi S, Balaan M. Mechanical Ventilation in ARDS. Crit Care

Nurs Q. 2019 Oct/Dec;42(4):392-399. 



PERMİSSİVE 

HYPERCAPNİA

• PaCO2 levels should rise by
less than 10 mmHg/h and

• Normally allowed to rise a 
level of 45 to 65 mmHg. 

• Ph levels of 7.25 or more seem
to be the most common
target

• Buffering agents

• sodium bicarbonate

• tromethamine

Young M, DiSilvio B, Rao S, Velliyattikuzhi S, Balaan M. Mechanical Ventilation in ARDS. Crit Care Nurs Q. 2019 Oct/Dec;42(4):392-399. 



Is it harmless?



It is still unclear whether 

hypercapnic acidosis carries 

survival benefits independent of 

using low tidal volumes

Morales-Quinteros L, Camprubí-Rimblas M, Bringué J, Bos LD, Schultz MJ, Artigas A. The role of hypercapnia in acute respiratory failure. Intensive Care

Med Exp. 2019 Jul 25;7(Suppl 1):39. doi: 10.1186/s40635-019-0239-0. PMID: 31346806; PMCID: PMC6658637.



The incidence of severe hypercapnia increased significantly with the time (1998,

2004, and 2010) as a consequence of the diverse respiratory strategies practiced

over the years, which may reflect the feeling of many intensivists that hypercapnia

could be beneficial, however…

Nin et al. Severe hypercapnia and outcome of mechanically ventilated patients with moderate or severe acute respiratory distress syndrome. Intensive 

Care Med. 2017 Feb;43(2):200-208. 



In another retrospective analysis including over 250,000 ARDS patients receiving mechanical

ventilation showed that patients who developed hypercapnic acidosis (pH < 7.35 PaCO2 >

65 mmHg) during the first 24 h of mechanical ventilation had significantly higher mortality

than those who had compensated hypercapnia or normocapnia

Tiruvoipati R, Pilcher D, Buscher H, Botha J, Bailey M. Effects of Hypercapnia and Hypercapnic Acidosis on Hospital Mortality in Mechanically Ventilated

Patients. Crit Care Med. 2017 Jul;45(7):e649-e656. 



Different studies, different results…

Morales-Quinteros L, Camprubí-Rimblas M, Bringué J, Bos LD, Schultz MJ, Artigas A. The role of hypercapnia in acute respiratory failure. Intensive Care 

Med Exp. 2019 Jul 25;7(Suppl 1):39.



Extracorporeal CO2 removal

 ECCO2R facilitated ventilation with ultralow tidal volumes near to 3 mL/kg PBW, while

preventing hypercapnic acidosis*

 One currently recruiting randomized clinical trial evaluates whether ultraprotective

ventilation by employing ECCO2R affects 90-day mortality in patients with hypoxemic

acute respiratory failure**

*Strategy of UltraProtective Lung Ventilation With Extracorporeal CO2 Removal for New-Onset Moderate to seVere ARDS (SUPERNOVA)

**pRotective vEntilation With Veno-venouS Lung assisT in Respiratory Failure (REST)



Adverse effects…

 It can be associated to adverse effects such worsening hypoxemia and increased FiO2

requirements due to a decrease in mean airway pressure, low ventilation-perfusion ratio, and

lower partial pressure of alveolar oxygen secondary to a decreased lung respiratory quotient.

 Besides, because of the low flow system of ECCO2R, higher anticoagulation requirements are

needed in order to maintain ECCO2R efficiency and performance. Therefore, significant

complications may occur as a consequence of anticoagulation or catheter insertion with

hemodynamic instability and a higher number of red blood cell transfusions needed.

Morales-Quinteros L, Camprubí-Rimblas M, Bringué J, Bos LD, Schultz MJ, Artigas A. The role of hypercapnia in acute respiratory failure. Intensive Care

Med Exp. 2019 Jul 25;7(Suppl 1):39.



In conclusion

 What the exact impact of high carbon dioxide levels on the outcome of ARDS patients

remains uncertain.

 More importantly, whether it should be accepted or whether it should be prevented or

treated with invasive techniques for extracorporeal removal remains highly uncertain.



Thanks for listening….


