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Abstract 

Background: Mechanical ventilation offers essential ventilatory support, 

while the respiratory system recovers from acute respiratory failure. Yet, 

invasive mechanical ventilation is associated with risks and complications that 

prolong the duration of mechanical ventilation and increase the risk of death. 

Aim of the Work: The aim of this essay is to discuss the recent definitions, 

pathophysiology, new predictors and guidelines of management of prolonged 

mechanical ventilation. 

Summary: According to the European Respiratory Society Task Force:   

prolonged weaning patients are those requiring more than 7 days of weaning 

after the first spontaneous breathing trial. 

            The pathophysiologic mechanisms of weaning failure need to be 

understood for an optimal management of the patient. These mechanisms 

include respiratory pump insufficiency, cardiovascular dysfunction, 

neuromuscular disorders, psychological factors as well as metabolic and 

endocrine diseases, alone or combined. 

            After a failed weaning test or extubation failure, a ventilation mode 

allowing a supposedly normal level of work of breathing is resumed. A 

thorough diagnostic work-up is then carried out. Subsequently, all reversible 

pathologies met are corrected, weaning readiness regularly ascertained and the 

weaning test is repeated. Tracheostomy may be considered as a useful adjunct 

for an easier care of the patient, especially for mobilization.           

Keywords: Prolonged Mechanical Ventilation - Respiratory Intensive Care 

Units- Pathophysiology – Weaning failure. 
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Introduction 

 Mechanical ventilation offers essential ventilatory 

support, while the respiratory system recovers from acute 

respiratory failure. Yet, invasive mechanical ventilation is 

associated with risks and complications that prolong the 

duration of mechanical ventilation and increase the risk of 

death.  

 Substantial variability exists in the definition of 

Prolonged Mechanical Ventilation, with ventilation duration 

ranging from more than 6 hours to more than 29 days (Rose et 

al., 2015). 

  According to the European Respiratory Society Task 

Force: prolonged weaning patients are those requiring more 

than 7 days of weaning after the first spontaneous breathing 

trial (Boles et al., 2007). 

  These patients may represent up to 14% of patients   

admitted to ICU for intubation and mechanical ventilation, 

accounting for 37% of all ICU costs and are associated with an 

in-hospital mortality up to 32% (Funk et al., 2009). 

  Data from meta-analysis of studies of chronically 

critically ill patients requiring prolonged ventilatory support 

revealed that, mortality at 1 year was 58%, 57% of patients 

were liberated from mechanical ventilation, and only 22% were 

discharged to home (Damuth et al., 2015). 

  These data are of great importance as prolonged 

mechanical ventilation is the hallmark of chronic critical 



      Introduction  

 

 2 

illness, an important and growing public health problem with 

an estimated cost of 35 billion dollars annually in the US alone 

(Khan et al., 2015). 

 The pathophysiologic mechanisms of weaning failure 

need to be understood for an optimal management of the 

patient. These mechanisms include respiratory pump 

insufficiency, cardiovascular dysfunction, neuromuscular 

disorders, psychological factors as well as metabolic and 

endocrine diseases, alone or combined (Perren and Brochard, 

2013). 

 Early identification of those Individuals who will 

ultimately require prolonged mechanical ventilation would 

likely alter traditional ventilator and sedation management or 

identify those who may benefit from early tracheostomy. A 

novel predictive model; the I-TRACH model, was highly 

specific in identifying patients who subsequently required 

prolonged mechanical ventilatory support and was associated 

with greater accuracy than traditionally used models (Clark 

and Lettieri, 2013).  

 Also, Measuring the percentage of change in the B-Type 

Natriuretic Peptide level during a spontaneous breathing trial 

may be a good predictor of successful weaning from 

mechanical ventilation, and it had the best sensitivity and 

specificity as compared to other traditional weaning parameters 

(Rapid shallow breathing index, Minute ventilation, and 

PaO2/FiO2) (Farghaly et al., 2015) 

 After a failed weaning test or extubation failure, a 

ventilation mode allowing a supposedly normal level of work 
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of breathing is resumed. A thorough diagnostic work-up is then 

carried out. Subsequently, all reversible pathologies met are 

corrected, weaning readiness regularly ascertained and the 

weaning test is repeated. Tracheostomy may be considered as a 

useful adjunct for an easier care of the patient, especially for 

mobilization (Perren and Brochard, 2013). 

 Tracheostomy was independently associated with reduced 

ICU and in-hospital mortality, and increased successful 

weaning rate, for critically ill patients requiring MV for at least 

14 days (Lin et al., 2015). 

 In several countries specialized units have been created to 

accommodate patients requiring just prolonged mechanical 

ventilatory support and being otherwise clinically stable 

(Perren and Brochard. 2013) 

 

 

 

 


