
period covering a larger geographic area are needed in the future to
further explore these relationships between care fragmentation and
COPD exacerbations.

In summary, we found that care fragmentation is associated
with a greater chance of experiencing COPD exacerbations. These
findings emphasize the importance of sharing data across healthcare
systems and improving the primary care provider–patient
relationship so that patients can benefit from amore continuous
healthcare relationship.�
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Transvenous Phrenic Nerve Stimulation in Patients
Who Are Difficult to Wean

To the Editor:

This letter is in response to a Journal article by Dres and colleagues
(1). The authors have done a commendable study to evaluate the role
of phrenic nerve stimulation in patients with presumed
diaphragmatic dysfunction. However, I have a few concerns and
suggestions related to the methodology and interpretation of the
finding of this study.

The exhaustive exclusion criteria did not rule out
clinicopathologic factors other than diaphragmatic dysfunction, which
could have hindered liberation from themechanical ventilation (2).
The differential distribution of lung collapse, atelectasis, lung fibrosis,
diastolic dysfunction, and pulmonary hypertension in the control and
treatment arm could have affected the outcomes. Lung ultrasound-
based aeration score and diastolic dysfunction parameters can help
predict failed weaning (3). Assessment of ventilation, perfusion, and
regional variation in aeration by electrical impedance tomography
could have led credential to this study. Of note, in this study
population, there were several risk factors for diastolic dysfunction
present, including old age, smoking, hypertension, diabetes,
hypercholesteremia, and coronary artery disease. In the study design,
patients with overt congestive heart failure were to be excluded;
however, the authors reported congestive heart failure in 9% of patients
and valvular heart disease in 19% of patients in the treatment arm. The
extent and severity of valvular heart disease and congestive heart failure
in the treatment and control arm could have affected the weaning from
ventilation. The exclusion of congenital heart disease and inclusion of
valvular heart disease in this study is indeed surprising. In fact, both
these cardiac diseases may lead to congestive lung pathology because of
congestive heart failure, volume overload, elevated pulmonary capillary
wedge pressure, or excessive pulmonary blood flow (4).

The difference in maximum inspiratory pressure (MIP) despite
similar diaphragmatic thickening fraction in both the arms suggests
extradiaphragmatic pathologies. The change inMIP reflects the

This article is open access and distributed under the terms of the
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cumulative pathologies of the lung, pleura, diaphragm, chest wall, and
abdomen. TheMIP is effort-dependent, and it represents the
combined power generated by the inspiratory muscles, including
diaphragmatic contraction. Therefore, MIPmeasurement as a tool to
assess and follow diaphragmatic contractility is limited (5). The
diaphragmatic muscle weakness could be best assessed by the
regional (subdiaphragmatic) change in inspiratory pleural
pressure. Moreover, twitch transdiaphragmatic pressure
(difference in gastric and esophageal pressures) in response to
electrical or magnetic phrenic nerve stimulation can best assess
the extent of diaphragmatic dysfunction.

Half of the patients were tracheostomized, and liberation from
mechanical ventilation in these patients could be less challenging than
in those who were intubated (6). And weaning from ventilation in
patients who are endotracheally intubated involves both liberation
from ventilation and successful extubation. Moreover, respiratory
load and work of breathing have been reported to be lower in patients
who are tracheostomized than endotracheally intubated. The clinical
predictors and severity of pathologies are generally different between
patients who are tracheostomized and endotracheally intubated.
Therefore, these two clinical phenotypes require a separate analysis to
assess the effect of phrenic nerve stimulation. In conclusion,
considerable heterogeneity in the study population seemed to
influence the finding and interpretation of this study.�
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Reply to Jha

From the Authors:

We thank Dr. Jha for his reading of our study (1) and for his valuable
and insightful comments. We wish to address some of the comments
made by Dr. Jha.

First, Dr. Jha points out that our exclusion criteria did not
mention risk factors for failure of liberation frommechanical
ventilation. However, we would like to stress that patients with overt
congestive heart failure at the time of liberation frommechanical
ventilation could not be enrolled until clinicians estimated that
another reasonmight explain weaning failure. In our study, we
purposely did not select patients on the basis of the presence of
diaphragm function, for two reasons: first, it has been established that
diaphragm dysfunction is present in a majority of patients at the time
of liberation frommechanical ventilation (2), and second, liberation
from ventilation depends on the balance of respiratory muscle load
and capacity, and any improvement in diaphragm function is likely to
facilitate safe extubation despite the lack of severe diaphragm
dysfunction. Dr. Jha mentions that “differential distribution of lung
collapse, atelectasis, lung fibrosis, diastolic dysfunction and pulmonary
hypertension in the control and treatment arm could have affected the
outcomes.” In addition, Dr. Jha notes that in our study, there were
several risk factors for diastolic dysfunction.We completely agree with
this comment, and we believe that the randomization process was the
best way to allocate equal proportions of patients with lung and
cardiac diseases to the treatment and control groups. We also agree
with Dr. Jha that lung ultrasound–based aeration score and
echocardiography are interesting tools in this context, as reported in a
recent study from our group (3). However, in our multicenter study,
it was not deemed feasible to ask investigators to perform
echocardiography and lung ultrasound. Regarding the assessment of
regional variation in aeration by electrical impedance tomography,
only a few centers in the world possess this technology.

Second, Dr. Jha underlines that “patients with overt congestive
heart failure were to be excluded, however, the authors reported
congestive heart failure in 9% of patients and valvular heart disease in
19% of patients in the treatment arm.”Wewould like to clarify that
only patients with overt congestive heart failure at the time of
eligibility screening were not enrolled, but if clinicians could deal with
fluid overload, patients were reassessed and eventually included
despite the presence of chronic heart disease. We do not see any
reason that would have required the exclusion of patients with
chronic heart disease from our study. Indeed, we believe that the
opposite would have been unethical.

Third, we appreciate the Dr. Jha’s physiological description of
maximum inspiratory pressure. We share his interpretation regarding
the recruitment of extradiaphragmatic inspiratory muscles in the
generation of maximal inspiratory pressure. As reported in several
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