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= Abstract =

Clinical Use of Weaning Indices from Mechanical Ventilation in
Surgical Intensive Care Unit Patients

Young Ju Lee, M.D., Kyong Sik Kim, M.D., Bong Ki Moon, M.D., and Jin Soo Kim, M.D.

Department of Anesthesiology, College of Medicine, Ajou University, Suwon, Korea

Background: A number of indices have been proposed as accurate predictors of weaning, but several
studies have questioned the accuracy of these weaning indices in predicting the capability of independent
breathing. The purpose of the study was to assess six standard bedside weaning indices and respiratory
rate and tidal volume ratio (RRVr) of mechanically ventilated patients in the surgical intensive care unit
(SICU).

Methods: The study was performed on 90 SICU patients who were mechanically ventilated. Ac-
cording to the outcome of weaning, they were divided into two groups, weaning success (n = 83) and
weaning failure (n = 7). All subjects should have a P,O, above 60 mmHg at an F,O, of 0.4 and PEEP
of 3-5 cmH,O and no PEEP in the extubated patients at the time of the weaning. Bedside weaning
indices were respiratory rate (RR), tidal volume (V1), minute volume (Vg), maximum inspiratory pressure
(Pimax), vital capacity (VC), PaO,/FiO, and RRVt. The predictive variables - sensitivity, specificity
- of indices were calculated, and the data was also analysed with receiver-operating-characteristic (ROC)
curves.

Results: Sensitivity was highest for Vr (0.95), followed closely by the PaO,/FiO, (0.94). Specificity
was highest for Pimax (0.28). The Vr was the best predictor of successful weaning, and Pimax was
the best predictor of failure. The order of the area under the ROC curves was VC (0.761) followed
by Ve (0.636), Vr (0.631), Pimax (0.546), PaO,/FiO, (0.474), RR (0.457), and RRVt (0.339).

Conclusions: Those weaning indices are good predictors of weaning success, but poor predictors of
weaning failure. RRVy does not predict the weaning outcome. (Korean J Anesthesiol 2002; 43: 337~
344)

Key Words: Intensive care; predictive value; receiver operative characteristics curve; ventilation;
weaning indices.
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Table 1. Demographic Data between Weaning Success and Failure Groups

Success group Failure group Total P value

Number 83 7 90
Age* (yr) 483 + 182 60.8 £ 22.5 493 £ 187 0.089
Sex (M/F) 57/26 2/5 59/31
Duration of MV (day)* 125 £ 12.1 135 + 12.6 £ 12.1 0.350
APACHE 1II score* 50.2 + 20.8 40.58 + 13.7 495 £ 204 0.234
Tracheostomy 21 3 24 0.091
Type of surgery

Abdominal 38 2 40

CNS 29 4 33

Thoracic 3

Orthopedic 6

Others 6 1 7

*: Values are mean +SD. MV: mechanical ventilation, CNS: central nervous

system.
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Table 2. Analysis for Weaning Indices between Success and Failure Groups

Index Success Failure P value
RR (breaths/min) 20.8 + 5.0 21.1 + 4.3 0.773
Vr (ml/kg) 77 £ 19 6.8 £ 1.5 0.252
VC (ml/kg) 154 + 4.6 119 + 32 0.049
Pimax (cmH;0) - 376 = 11.6 - 353 + 129 0.706
Ve (LPM) 92 + 2.4 80 * 1.6 0.234
RRVr (breaths/min/L) 612 + 329 729 £ 225 0.154
PaO,/FiO» 332.6 + 87.5 346.2 £ 110.9 0.819

Values are mean + SD. RR:

respiratory rate, Vr:
Vg: minute volume, RRVr: respiratory rate/minute/tidal volume.

tidal volume, VC: vital capacity, Pimax: maximum inspiratory pressure,

Table 3. Predictability of the Indices Used to Predict Weaning Outcome

Index Sensitivity Specificity PPV NPV Accuracy
RR (breaths/min) 0.83 0.15 0.92 0.06 0.78
Vr (ml/kg) 0.95 0.14 0.92 0.2 0.89
VC (ml/kg) 0.89 0.2 0.94 0.11 0.84
RRV7 (breaths/min/L) 0.89 0.14 0.92 0.09 0.82
Ve (LPM) 0.71 0.00 0.89 0.00 0.65
Pimax (cmH;O) 0.67 0.28 0,92 0.07 0.64
Pa0,/FiO, 0.94 0.00 0.91 0.00 0.86

RR: respiratory rate, Vr: tidal volume, VC: vital capacity Pimax: maximum inspiratory pressure, Vg: minute volume,
RRVr: respiratory rate/minute/tidal volume, PPV: positive predictive value, NPV: negative predictive value.
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Table 4. Effect of Duration of Mechanical Ventilation on the Predictability of Indices in Predicting Weaning Outcome

Sensitivity Specificity PPV NPV Accuracy
Index <§ =8 <8 =8 <8 =8 <8 =8 <8 =8
days  days days days days days days days days days
RR (breaths/min) 089 0.78 0.00 0.20 0.94 0.90 0.00 0.09 0.85 0.72
Vr (ml/kg) 097 093 0.00 0.20 0.94 0.91 0.00 0.25 0.92 0.86
VC (ml/kg) 091 0.86 0.00 0.25 0.97 0.91 0.00 0.17 0.89 0.80
RRVy
(breaths/min/L) 089 0.87 0.00 0.20 0.94 0.90 0.00 0.14 0.85 0.80
Ve (LPM) 081 0.63 0.00 0.00 0.93 0.85 0.00 0.00 0.76 0.57
Pimax (cmH,0) 073  0.63 0.50 0.20 0.96 0.87 0.09 0.05 0.72 0.59
Pa0,/FiO, 095 093 0.00 0.00 0.95 0.89 0.00 0.00 0.90 0.84

RR: respiratory rate, V: tidal volume, VC: vital capacity, Pimax: maximum inspiratory pressure, Vg: minute volume,
RRVr1: respiratory rate/minute/tidal volume, PPV: positive predictive value, NPV: negative predictive value.
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Fig. 1. Receiver operative characteristics (ROC) curves for the weaning indices. AUC is the area under the curve
of ROC. Diagonal line is no discriminatory value. RR: respiratory rate, Vr: tidal volume, VC: vital capacity,
Pimax: maximum inspiratory pressure, Vg: minute volume, RRVr: respiratory rate/minute/tidal volume.
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