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Abstract 

In critically ill patients under ventilatory support, appropriate interaction with the 

mechanical ventilator is very important. Patient-ventilator asynchronies (PVA) occur 

when the timing of the ventilator cycle is not simultaneous with the timing of the 

patient’s respiratory cycle. PVA are associated with longer duration of mechanical 

ventilation (MV), longer stay in the intensive care unit (ICU), higher incidence of 

respiratory muscle injury and tracheostomy, and lower probability of successfull wean 

from MV. The objective of this study was to assess the effect of longitudinally measured 

PVA on vital status in patients admitted to ICU. One hundred and four patients that 

received MV were studied in a university hospital in Sabadell (Spain) from July 2009 to 

June 2010. Patients breaths were recorded continuously and periods of 1 hour or 1 day 

were used as the basic unit of analysis. The asynchrony index (AI) was defined as the 

percentage of asynchronous events among the total number of ventilator cycles. Patients’ 

overall severity was measured daily, during the time on MV, using the Sequential Organ 

Failure Assessment (SOFA) index. We specified a joint model that accounted for the 

dependence between the longitudinal trajectories of the AI and the SOFA indices, during 

the time on MV, and time-to-death in the ICU. We took the shared-parameter approach 

which considers that the longitudinal and survival processes depend jointly on a common 

set of subjectspecific random effects. Two parameterizations of the longitudinal 

trajectories of the AI and SOFA indices were used, the true value at time t and the 

cumulative effect up to time t. A relative risk model for the survival process was used, 

which included age and the history of the true longitudinal variables. A Bayesian 

approach was used for parameter estimation using Markov Chain Monte Carlo methods 

and non-informative prior distributions. The interpretation of the results and the 

predictive capability of the joint model will be discussed.  
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