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HI-801 Spirometer (Chest)

Haloscale Respirometer (IMI)

Fig. 1 Measuring instruments
We used the respiratory muscle strength measurement device (left) for measuring the maximal inspiratory

pressures (PImax) and the ventilatory volume indicator (right) for the ventilation parameters.
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Table 1 Multivariate logistic regression analysis

Conditions Coef];i(:?rlrsl?c( ) Wald p value Odds Ratio Confi dieii(?lnterval
Plmax 0.150 24.166 p<0.05 1.162 1.095~1.234

Cst 0.083 15.875 p<0.05 1.086 1.043~1.132
Constant —5.592 29.259 p<0.05

A model was calculated by multivariate logistic regrression. Success or failure of extubation was determined as
the dependent variable and PImax and Cst as independent variables.
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Fig. 2 ROC curves
We used ROC curves to calculate AUC (SE) and cutoff volumes to determine success or failure of extubation. The AUC and cutoff

volumes were as follows : A) Plmax 0.86 (0.04), 25cmH:z0 ;: B) Cst0.79 (0.04), 30mL/cmHz0 : C) Model 0.89 (0.03), 0.644.

Table 2 Accuracy of determining success or failure of extubation with indices

False positive

Conditions Sensitivity (Specificity) PPV NPV LR Accuracy
PImax =25cmH20 0.84 0.24 (0.76) 0.94 0.52 35 0.80
Cst =30mL/cmH20 0.84 0.40 (0.60) 0.90 0.46 2.1 0.83
Model=0.644 092 0.24 (0.76) 0.94 0.68 38 0.89
Plux=2emi0
and 0.73 0.05 (0.95) 0.99 0.44 146 0.78

Cst =30mL/cmHz0

PPV, positive predictive value ; NPV, negative predictive value ; LR, likelihood ratio.
Model = —5.592 + 0.150 3 PImax + 0.083 * Cst

We examined the accuracy of values for determining success or failure of extubation when indices of Plmax, Cst,
model, and both PImax and Cst were beyond the cutoff volumes.
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Table 3 Patient characteristics

Group I Group I Group I Group V F value
Plmax <25¢cmHz0 Plmax <25cmH20 Plmax =25cmH20 Plmax =25cmHz20 (* ) p value
Cst<30mL/cmH20  Cst=30mL/cmH20  Cst <30mL/cmH20  Cst 230mL/cmH20

Subjects (n) 24 37 30 137 (=) (=)
Sex (Male/Female) 4/20 19/18 9/21 101/36 411*  p<005
Age (yrs) 717+126 69.1+132 709+121 6771382 40 p<0.05
Height (cm) 1478+74 1564+882 1538+88 159.1+952b 108 p<0.05
Body weight (kg) 443=+10.7 526+952 49.3+14.6 584+1292b.¢c 119 p<0.05
E:Hrif:z;;’f g:g‘mcal 8952 75%75 6740 78=116 (-) ns
Main diagnosis (n)

Cardiovascular 9 11 13 60

Respiratory 9 11 9 54

Gastrointestinal/Metabolic 3 5 4 12 (=) ns

Neurological 2 3 2

Miscellaneous 1 7 2
Arterial blood gas

pH 744£0.05 745+0.04 745+0.05 746 +0.04 31 p<0.05

Pacoz (Torr) 449+95 40.0+64 406+76 381+572 76 p<0.05

P/F ratio 285+75 293=111 269 =89 302108 (=) ns

HCOs (mEq/L) 29.7+41 2713+34 27647 271+352 35 p<0.05

Mean = SD. ns, not significant.
ap<0.05 vs Group I. P p<0.05 vs Group II. ¢ p<0.05 vs Group II.

All subjects were divided into 4 groups according to whether they exceeded the cutoff volumes of Plmax (25cmH20) and Cst (30mL/
cmH:z0). Basic attributes, disease information, and arterial blood gas data are shown for each group.
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Fig. 3 Relations between Plmax and Cst and success or failure of extubation

This scatter plot shows relations between Plmax and Cst and success or failure of extubation.
O indicates successful extubation, and @ indicates failed extubation.
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Abstract

This study examined the effects of respiratory muscle strength (Plmax) and static lung compliance (Cst) on
ventilatory parameters and extubation outcomes in patients with acute respiratory failure on mechanical
ventilatory support (n=228). Plmax (cutoff, 25cmH20 : likelihood ratio, 3.5) or Cst (cutoff, 30mL/cmH:0 :
likelihood ratio, 2.1), even when used alone, was a favorable predictor of extubation outcome as well as when
used in combination. However, when both indices exceed their respective cutoff values, an extremely high
proportion of patients with rapid shallow breathing index (RSBI) <105 breaths/min/L (97%) and with successful
extubation (98%) were observed, indicating high accuracy in determining successful extubation (likelihood
ratio, 14.6 ; accuracy, 0.78). A model (model= — 5592+0.150 * Plmax+0.083 #* Cst) analyzed with multivariate
logistic analysis also showed high accuracy for determining success or failure of extubation (likelihood ratio,
3.8 : accuracy, 0.89). The findings of this study show that Plmax and Cst strongly affect RSBI and extubation
outcome. Performing a spontaneous breathing trial with consideration of the interrelation between the values
of PImax and Cst may aid in the understanding of ventilation ability and extubation outcomes at extubation.
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