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Background
 Prolonged time on mechanical ventilation is associated with 
multiple consequences for both the patient and medical facility-de-
creased quality of life, increased medical expenses, and extensive use 
of medical material and personnel [1,2]. Identifying associations or 
correlations with liberation from mechanical ventilation may be pre-
dictive of potential patients with the greatest chances of successfully 
weaning from prolonged ventilation ideally within a 30-day stay [2-
4]. This knowledge would allow physicians to better prognosticate 
clinical courses for patients and their families. It would also allow 
for economical use of resources for patients who would benefit most 
from them. We noted anecdotal evidence within our LTACH, a highly 
active LTACH in the Northeast United States, that sustained elevation 
of beta-natriuretic protein (BNP) during a patient’s stay was associat-
ed with failure to wean from prolonged mechanical ventilation. There 
is literature to support our observations [5,6]. We explored whether 
the inverse was true-if there is an association between a decrease in 
BNP levels during one’s stay at LTACH and successful weaning from 
prolonged mechanical ventilation. If such as association exits, it is 
possible that elevated BNP in a patient suffering from prolonged me-
chanical ventilation may serve as a prognostic indicator for successful 
liberation from mechanical ventilation with proper clinical support.

Methods
 We performed a retrospective study of electronic medical records 
to record serial BNP measurements, supplemental oxygen/ventilator 
settings, and clinical outcomes. Gaylord patients who experienced 
prolonged mechanical ventilation, defined as requiring mechanical 
ventilation for 21 days or more from time of initial intubation (intuba-
tion not required to have been performed at Gaylord) or determination 
by outside hospital that patient is “unable to wean from vent,” were 
enrolled. These patients also needed to have at least two BNP mea-
surements during stay at Gaylord separated by two or more days. We 
excluded patients: on dialysis, with stage III or greater chronic kid-
ney disease (estimated GFR < 30 mL/min/1.73 m2), on non-invasive 
ventilation, and were transferred in-house (that is, patients transferred 
from within one section of Gaylord Hospital to another for more acute 
care; the hope is to apply the finding of this study to populations of 
individuals who are already suffering from prolonged mechanical 
ventilation at the time of their transfer to Gaylord). We reviewed the 
EMR of 216 patients that appeared to have two or more BNP’s mea-
sured during their stay at Gaylord. There was sufficient information to 
analyze 66 of these cases.

Results and Discussion
 There does not appear to be any correlation between lowering 
BNP levels and the probability of liberating from prolonged mechan-
ical ventilation. In cases where the BNP lowered from abnormally 
high level to a normal level, the chances of liberating from a vent was 
82% (CI: 57-96%). In cases where the BNP remained or increased 
above the normal range the chances of liberating from a vent was 
86% (CI: 73-94%). This means that changes in BNP levels have little 
association with liberation from prolonged mechanical ventilation.  
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Abstract
Prolonged time on mechanical ventilation is associated with multiple 
consequences for both the patient and medical facility. Based on an-
ecdotal evidence that sustained elevation of beta-natriuretic protein 
(BNP) during a patient’s stay in a Long-Term Acute Care Hospital 
(LTACH) was associated with failure to wean from prolonged me-
chanical ventilation, we investigated if there is an association be-
tween a decrease in BNP levels during one’s stay and successful 
weaning from prolonged mechanical ventilation. We performed a 
retrospective study of 66 patient records revealing no correlation be-
tween lowering BNP levels and probability of liberating a patient from 
prolonged mechanical ventilation in an LTACH environment where 
the probability of liberation from mechanical ventilation is high (> 
85%). BNP measurements by itself does not appear to be a helpful 
tool in the likelihood of liberation from mechanical ventilation AUC = 
0.61 (CI: 0.48-0.72). In an LTACH setting with high success rates of 
liberation from mechanical ventilation, it does not appear to be nec-
essary to trend BNP measurements in attempts to liberate patients 
from prolonged mechanical ventilation.
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Additional analysis revealed that any decrease in BNP had an 87% 
(CI: 72-96%) probability of predicting liberation from prolonged me-
chanical ventilation. BNP elevation or stable levels had an 82% (CI: 
63-94%) probability of predicting for vent liberation.

 The ROC curve below generated from our data demonstrates that 
BNP measurements by itself is not a helpful tool in the likelihood 
of liberation from mechanical ventilation. The area under the curve 
(AUC) should be as close to 1.0 as possible to maximize utility of a 
test. Our AUC = 0.61 (CI: 0.48-0.72). AUC of 0.50 is the 45-degree 
line basically representing flipping a coin to guess whether a test val-
ue will help you predict your desired result. Our data is stepwise and 
follows the 45-degree line closely.

Conclusion
 Of the 66 cases, only 10 were not liberated from the vent, equating 
to an 85% success rate of weaning from mechanical ventilation for 
these Gaylord patients. There are many factors involved with weaning 
patients from prolonged mechanical ventilation. Fluid status is likely 
one of them; however, BNP values by themselves are likely not help-
ful to the physician in changing the clinical course of the patient. We 
suspect BNP measurements are one of the many tools that an experi-
enced Gaylord physician uses to gauge a patient’s volume status and 
liberate someone from prolonged mechanical ventilation but should 
not be a sole instrument to predict a patient’s chances of liberating 
from prolonged mechanical ventilation.  These results may be very 
helpful to avoid unnecessary testing. In the hands of seasoned profes-
sional practitioners, there appears to be no need for trending BNP’s in 
attempts to liberate patients from prolonged mechanical ventilation in 
long-term acute care hospitals.
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