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New weaning indices in chronic obstructive

pulmonary disease population

Mechanical ventilation (MV) is one of the most common
therapeutic modalities provided in the intensive care unit
(ICU) [1-3]. Among mechanically ventilated patients, those
with chronic obstructive pulmonary disease (COPD) are cer-
tainly the most difficult to wean and to extubate [4] owing to
more than 50% of the time the patient is receiving MV is spent
in the process of weaning [5].

COPD is a progressive degenerative lung disease [6], a
major public health burden [7], highly prevalent worldwide
[8] causing major morbidity. COPD was identified as the
fourth leading cause of death in the United States and the sixth
leading cause of years lived with disability [6].

The prevalence of extubation failure was 24% in COPD
patients and they have the highest risk for reintubation.
Reintubation is an independent risk factor for nosocomial
pneumonia, increased costs, lengths of stay, and mortality in
mechanically ventilated patients [9], and those patients with
extubation failure are up to 7 times more likely to die in the
hospital compared with those who are weaned successfully [4].

Furthermore, accurate weaning time is critically important
in the population because of any delay or premature ventila-
tion removal may lead to ventilator acquired pneumonia and
other possible side effects [1,2,9-14].

In the past 2 decades, great efforts have been devoted to
define the most effective approach to weaning patients from
MYV in different ICU designs and structures [1]; because wean-
ing critically ill patients from MV is a gradual and challenging
process [1,10,11].

In this regard, many different weaning predictors have been
proposed [10]. In the McMaster review and guidelines, 66
predictors of weaning were reviewed and analyzed. Only eight,
including the rapid shallow breathing index (RSBI) or the f/Vt
ratio, presented significant likelihood ratios to predict the
weaning outcome [15,16].

Along with the international weaning predictors, some
Iranian weaning researchers developed ten weaning predictors
(NCTO01779297) (Table 1). The weaning predictors were vali-
dated in the COPD population as student dissertation and
have well to excellent results (Table 2).

Peer review under responsibility of The Egyptian Society of Chest
Diseases and Tuberculosis.

http://dx.doi.org/10.1016/j.ejcdt.2015.11.005

However, some internal and external validations are needed
for more approving in the mentioned population.
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Table 1 Weaning predictors.

First: [(P.O2/ParvO,)/(RSBI*Fi02)]

Second: [(P,05/P A1 vO,)/(RSBI*Fi02*P0.1)]

Third: [(P,O5/ParyO,)*(NIE)/(RSBI*Fi02)]
Fourth: [(P,05/P A1 yO,)*(NIF)/(RSBI*Fi02*P0.1)]
Fifth: [(NIE)/(P0.1)]

Sixth: [(Sa02)/((Pa1yO»-P,0,)*RSBI*Fi02)]
Seventh: [(Sa02)/((ParyO>P,0,)*RSBI*Fi02*P0.1)]
Bighth: [(SaO2*NIF)/((PALyO>—P,0,)*RSBI*Fi02)]
Ninth: [(SAO2*NIE)/((PaLyO,-P,0,)*RSBI*Fi02*P0.1)]
Tenth: [(Sa02)/((PaLyO>P,02)*P0.1)]

Table 2 Validation of weaning predictors in COPD

population.

Sensitivity (%): 72-98%
Specificity (%): 68-99%
Positive predictive value (PPV): 70-95.5%
Negative predictive value (NPV): 68.6-98.7%
Positive likelihood ratio (LR +): 1.43-14.5
Negative likelihood ratio (LR—): 0.002-3
Diagnostic accuracy (DA%): 65-100%
Probability of the weaning success if 31.4-1.3%
test is negative (P (W +/T—)%):

Probability of the weaning success if ~ 70-95.5%

test is positive (P (W + /T +)%):
Area under the curve + standard
error (AUC £ SE)%:

0.789 + 0.02-0.998 + 0.07
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of any part of the work are appropriately investigated and
resolved.
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