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CPEF

Fig.1 Measurement method
We asked the subjects to perform maximal voluntary cough during a spontaneous breathing trial (SBT)

immediately before extubation and used the highest expiratory flow rate from the flow waveforms as

the CPEF.
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Table 1 Patient characteristics
Able to expectorate Unable to expectorate p value
(n=110) (n=36)
Age (yrs) 710 (59.0-76.5) 79.0 (69.0-835) <0.001
Sex (Male/Female) 83/27 16/20 0.001
Body weight (kg) 56.0 (48.0-65.3) 498 (44554.2) 0.001
SOFA score 4.0 (2.0-70) 50 (35-75) 0.077
Duration of mechanical ventilation (days) 45 (3.0-7.0) 6.0 (4.0-75) 0.064
Main diagnosis (n)
Cardiovascular 44 11
Respiratory 34 14
Digestive system 22 4 0.136
Neurological 6 2
Miscellaneous 4 5
Surgical/Medical (n) 59/51 13/23 0.061
Arterial blood gas data
pH 744 (741-747) 743 (7.40-747) 0.195
Paco, (Torr) 39.0 (34.3-41.9) 378 (354-435) 0.662
P/F ratio 2886 (231.8-334.4) 2980 (261.6-365.0) 0.123
Ventilation settings
Diameter of tracheal tube (mm) 80 (75-80) 75 (75-80) 0.070
Pressure support ventilation (cmH,0) 6.0 (5.06.0) 6.0 (5.0-6.0) 0572
Positive end expiratory pressure (cmH,0) 50 (4.0-5.0) 50 (4.05.0) 0.940
Ventilation markers
Minute volume (L) 7.2 (6.09.0) 70 (56-82) 0.359
Rapid shallow breathing index (rate/L) 49.2 (32.3-65.8) 63.2 (46.3-78.6) 0.005
RR (rate) 18 (15-24) 20 (18-22) 0.183
Vr/body weight (mL/kg) 6.7 (5.8-84) 6.6 (54-82) 0.665
The variables expressed are median (25% — 75% quartile).
ns, not significant.
All subjects were divided into 2 groups according to their ability to expectorate.
Basic attributes, disease information, arterial blood gas data, and ventilation markers are shown for the 2 groups.
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Fig.3 ROC curve
We used an ROC curve to calculate AUC (SE) and cutoff
volume to determine the ability to expectorate.

Fig.2 Comparison of cough peak expiratory flow (CPEF)
We used box plots to compare CPEF in the 2 groups based on
the ability to expectorate.
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Table 2 Relation between cough peak expiratory flow and reintubation, pulmonary
complications, and bronchial obstruction

CPEF=60 L/min CPEF<60 L/min p value

n=117 n=29
Reintubation (n [%]) 2 [1.7] 10 [34.5] <0.001
Pulmonary complication (n [%]) 11 [94] 9 [31.0] <0.001
Bronchial obstruction (n [%7]) 3 [26] 9 [31.0] <0.001

We classified the patients into the CPEF=60L/min and CPEF<60L/min groups by using the CPEF
and examined the relation between cough peak expiratory flow and reintubation, pulmonary

complications, and bronchial obstruction.
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Predictor of the Ability to Expectorate after Extubation with Cough Peak
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Abstract

The aim of this study was to clarify the relation between cough peak expiratory flow (CPEF) and the ability
to expectorate after extubation in mechanically ventilated patients. Subjects were 146 mechanically ventilated
patients whose CPEF values were measured immediately before extubation and after extubation. And their
ability to expectorate was evaluated. The results showed a significant difference in CPEF between the group
able to expectorate and the group unable to expectorate (p<<0.001). Also, to judge the ability to expectorate,
CPEF was evaluated using a receiver operating characteristic (ROC) curve, resulting in a cutoff value of 60L/
min (area under the curve 0.89 = 0.04, sensitivity 94%, specificity 61%, p < 0.001). Additionally, the patients
with CPEF=60L/min showed low rates of reintubation, respiratory complications, and low incidences of
bronchial obstruction (p<0.001). These results suggested that CPEF of mechanically ventilated patients was
related to their ability to expectorate and that CPEF could be a useful index for understanding a patient’s
respiratory status after extubation.
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