
The Strong Cough: Is It a Signpost on the Road to Extubation
or Just a Dead End?

In the field of medicine, success has been measured by
patient survival. True victory, however, should be judged
by the patient’s liberation and independence from further
medical intervention. This is particularly true in critical
care medicine and the field’s prototypical intervention:
mechanical ventilation. Its role as a life-sustaining treat-
ment in acute respiratory failure and other critical illnesses
has been invaluable, but its potential for harm cannot be
overstated. Both acute lung injury after the institution of
mechanical ventilation and ventilator-associated pneumo-
nia have been well described.1,2 Orally intubated patients
are often bedridden, which can negatively facilitate phys-
ical deconditioning, sarcopenia, and poor functional status,
especially if mechanical ventilation is prolonged.3,4 Timely
and safe liberation from mechanical ventilation has, there-
fore, become a goal in the ICU.

The determination of ventilator liberation readiness has
attempted to move from a gestalt based on physician ex-
perience to a protocolized multispecialty screening pro-
cess.5 The spontaneous breathing trial (SBT) is designed
to test the patient’s ability to endure the physiologic stress
of maintaining appropriate gas exchange with minimal as-
sistance from the ventilator. Simply undergoing this chal-
lenge, however, is not enough to guarantee a successful
extubation. Extubation failure (ie, the need to be reintu-
bated within the first 48–72 h) after an SBT occurs in
8.5% of surgical ICU patients and is as high as 25% in the
medical ICU population. The consequences of a failed
extubation can be dire, as they are associated with mor-
tality rates as high as 43%.6,7 The focus of research in
ventilator liberation has been to identify patient character-
istics and physiologic performance measures during an
SBT that will predict with certainty patients who will re-
main ventilator-free after extubation. Multiple risk factors
for extubation failures have been identified: encephalopa-
thy, ICU-acquired muscle weakness, cardiac dysfunction,
ongoing lung pathology, and upper airway obstruction.8

Single measures such as the rapid-shallow breathing in-
dex, duration of SBT, muscle strength, and PaCO2

have
been used to test patients’ endurance, power, and lung func-
tion.6,7,9 Brain natriuretic peptide levels and measurements of
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diastolic function by transthoracic echocardiography have
been proposed to measure cardiac function, and a cuff-leak
test for upper airway obstruction has been advocated in the
most recent American Thoracic Society/American College
of Chest Physicians practice guideline for assessing ven-
tilator liberation readiness.7,10 These tests, by themselves,
are moderately able to predict the success of a patient
population, but they are less successful in predicting an
individual’s success, as evidenced by the relatively un-
changed re-intubation rate. This suggests that there may be
other conditions that need to be considered.

Extubation failure after a successful SBT has been linked
to poor pulmonary hygiene.11 Secretion management has
been subjectively assessed by the degree of secretion pro-
duction. Coughing, or the ability to expel secretion and
debris, has been demonstrated to be predictive of extuba-
tion success.8 Measurement of the ventilated patient’s
cough strength has ranged from qualitative assessments to
the exotic white card spit test, where the patient’s ability to
spit and leave a mark on card is considered acceptable.12

In this issue of RESPIRATORY CARE, Gobert et al13 studied
the use of cough peak flow, an objective quantitative mea-
surement of cough strength during SBT. What is novel
about their approach is the use of a native built-in flow
meter that is a feature of a commercially available venti-
lator to measure cough peak flow at the conclusion of a
standardized SBT protocol. Their results are similar to
previously published data utilizing external flow meters,
ie, higher peak flows were seen in successfully extubated
patients, but with the added benefit that any health care
provider could collect the data by reviewing the ventilator
screen read-out.14,15 Can a quantitative measure of cough
strength predict successful extubation? From the data pre-
sented, the cough peak flow measured at the end of SBT
had a high positive predictive value for early extubation
success, yet its ability to discriminate between success and
failure was poor with an area under curve value of 0.61,

The authors have disclosed no conflicts of interest.

Correspondence: Ulrich H Schmidt MD PhD MBA, Department of An-
esthesiology, University of California San Diego, 200 W. Arbor Drive,
MC# 8770, San Diego, CA 92103-8770. Email: uschmidt@ucsd.edu.

DOI: 10.4187/respcare.05894

RESPIRATORY CARE • DECEMBER 2017 VOL 62 NO 12 1611



lower than previously published values.14,15 When paired
with tidal volumes nearing the end of SBT, the area under
curve value improved slightly to 0.64. The authors were
able to improve the negative predictive value when the
patient’s end-SBT pH was included. The results of this
study conveys two messages. First, it confirms that cough
strength is an important consideration for extubation. The
second is that the prediction of extubation success cannot
rely on a single variable but requires identification of syn-
ergistic relationships between multiple variables.

The advancement in the science of respiratory care,
this article included, has given the practitioner more
tools to determine patient candidacy for ventilator lib-
eration. These assessments, however, have limitations,
and the decision to extubate is still based on a clini-
cian’s educated guess. Being able to predict extubation
success with 100% accuracy remains an elusive goal.
Should we perhaps be asking these questions: “Will this
test tell me why my patient will fail extubation? What
can done to optimize the patient?” Viewed in this man-
ner, a low cough peak flow would lead the clinician to
identify its cause such as malnutrition or physical de-
conditioning. Treatments such as nutrition optimization
and pulmonary rehabilitation can remedy the situation.
On the journey to extubation success, we should seek
out the signposts that identify patients at risk for extu-
bation failure and target therapies to improve their in-
dividual needs to arrive safely at their destination.
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