
 1 

ONLINE supplement 

Methods 

 

1) Algorithm of analysis (Figure 1) 

 

Step 1: Eliminate leaks and/or obstructive events (1): 

The first step is, by a visual analysis of the traces, to eliminate major leaks and/or upper 

airway obstructive events because this creates optimal conditions for PVA (2–5)  

Leaks and obstructive events were detected by analysing a 5 -10 min. window on a PG 

recording (Figure S1). As previously described (1), the following items were suggestive of 

leaks: an increase in amplitude of inspiratory flow, a decrease in amplitude of abdominal and 

thoracic belt signals, a decrease in pressure signal amplitude if leaks are of sufficient 

magnitude, an amputation of the expiratory flow signal, and often a reversion of ventilator to 

back-up respiratory frequency with PVA (1). 

Upper airway obstruction with persistence of ventilatory drive will cause a phase opposition 

or phase angle between thoracic and abdominal belts; a decrease of ventilatory drive will lead 

to a simultaneous dampening of amplitude of thoracic and abdominal belt signals (1).  

 

Step 2: After correction of leaks and/or obstructive events, we determined whether 

asynchronism was still present? 

 Once leaks and residual upper airway obstruction have been identified and corrected, the 

second step is to determine whether PVA persisted or not. PVA was detected by analysing a 

1-5 min. window on a PG recording (Figure S1), seeking for any dissociation between patient 

and ventilator signals, searching for rate asynchrony (ventilator vs. patient respiratory rate; or 

intra-cycle asynchrony (Table 1)). 

 

Step 3: Visual classification of the asynchronism 

PVA was considered as:  

- rate asynchrony when: 

 i. ventilator rate was higher than that of the patient or  

ii. patient’s respiratory rate higher than that of the ventilator or  

iii. when rates of the ventilator and the patient were totally dissociated,  

- “intracycle” asynchrony when:  
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i. the flow generated by the ventilator did not match the patient's inspiratory 

flow (referred to as flow asynchrony), or  

ii. when pressurization was too short or too long compared to patient demand 

(referred to as phase asynchrony, with premature or delayed cycling). 

 

Step 4: Further classification required differentiating “controlled” from “triggered” 

cycles 

A “controlled cycle” was defined as a pressurization by the ventilator irrespective of 

patient’s efforts, following a back-up respiratory rate set by the clinician.  

A “triggered cycle” was defined as a cycle triggered by a change in inspiratory flow or 

pressure (according to the type of inspiratory trigger) detected by the ventilator. This cycle 

may correspond to an inspiratory effort generated by the patient (assisted cycle) or not (auto-

triggering).  

Making a reliable distinction between controlled and triggered cycles requires a 

electromyogram and/or an oesophageal balloon catheter, which are invasive, source of patient 

discomfort and most often not available in routine clinical practice. Without this information, 

some items were useful for distinguishing controlled vs. triggered cycles: time criterion, flow 

criterion and pre-cycle criterion (figure S2): 

1. A time criterion: a cycle is probably controlled if the time lapse between its onset and 

that of inspiration of the preceding cycle is equal to 60/back-up respiratory rate. 

2. A flow criterion: the peak inspiratory flow in controlled cycles should be lower than in 

assisted cycles, because there is no additional inspiratory effort provided by the patient. 

3. A pre-cycle criterion: identifying a negative deflexion on the pressure tracing and a 

simultaneous positive deflexion in inspiratory flow (inspiratory trigger) just before the 

ventilator pressurizes defines a triggered cycle (these signs require a good resolution of 

the monitoring system and also depends on the intensity of inspiratory effort).  

 

 

2) Bench  

Bench tests were performed with the goal of confirming the respiratory events detected on the 

tracings during the meetings of the work group and by reproducing their hypothesized 

pathophysiological mechanisms (S3-S12). This was possible for all events except one. A 
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Hans Rudolph 1101 Series simulator (Hans Rudolph, Shawnee, KS, USA) was connected to a 

home care ventilator through a single limb tubing with an intentional leak. The semiology of 

the tracings was reproduced by modifying the following features in the model:  

a. The mechanical properties in the simulator (resistance and compliance of the “patient 

component”).  Three different patterns were defined: 1/ Restrictive: resistance (R)=5 cm 

H2O/ L/sec and compliance (C) = 30 mL/cm H2O; 2/ Obstructive: R=20 cm H2O/ L/sec 

and C=70 mL/cm H2O and 3/ Normal R=7.5 cm H2O/ L/sec and C=70 mL/cm H2O. 

b. Inspiratory effort (intensity, duration and shape). Grading of effort:  low intensity=-4 cm 

H2O; medium intensity= -8 to -10 cm H2O; high intensity= -15 to -20 cmH2O. Duration 

and shape were programmed by default at 30 % of the inspiratory cycle with a symmetric 

profile and were modified accordingly.  

c. The active respiratory backup rate in the simulator (“patient” backup rate).  

d. When required, an external additional leak was introduced 

 

Each combination of parameters was selected according to the most likely pathophysiologic 

mechanism of the asynchrony to be reproduced. For example, for auto-triggering, a restrictive 

pattern with increased leakage was used; for short cycle and double triggering, a longer effort 

than usual was selected. Tracings were displayed with the built-in software of the simulator 

and, whenever possible, the screenshot were divided into two parts (with and without 

asynchrony) to highlight the changes. In some cases, an external monitoring system 

(Powerlab 16 SP, AD instruments, Australia) with an external pneumotachograph (S-300 

model) and a pressure transducer (H1150) were used. 
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