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To the Editor:
The authors of a recent review of Duch-

enne muscular dystrophy (DMD) manage-
ment1 nicely pointed out that Dr Ishikawa’s
group reported survival for DMD subjects
to a mean age of 39.6 y, but neither that 38
of them were dependent on continuous non-
invasive ventilatory support nor that 8 had
been extubated and 2 decannulated of tra-
cheostomy tubes to continuous noninvasive
ventilatory support despite having no ven-
tilator-free breathing ability. None of the 17

who died did so from respiratory complica-
tions. There are currently � 80 who are con-
tinuous noninvasive ventilatory support-de-
pendent. Before eliminating tracheotomies
in 1995, Dr Ishikawa’s trached patients died
at a mean age of 29 y. Today, there are
� 20 centers worldwide that manage DMD
by continuous noninvasive ventilatory sup-
port and mechanical insufflation-exsuffla-
tion without ever resorting to tracheotomy
for extubation failure, including the centers
of the authors of this letter.2-5 In consider-
ing centers in multiple states, the authors of
this review1 included no medical directors
fromthem.Theauthorspointedout thatBach
et al6 reported successful first-attempt extu-
bation for 95% of 149 subjects with neuro-
muscular disease, but they overlooked that
20 had been continuous noninvasive venti-
latory support-dependent with DMD. In-
deed, the one who failed an initial extuba-
tion attempt subsequently succeeded, and
none underwent tracheotomy.

The authors also overlooked the RESPI-
RATORY CARE follow-up paper7 on 96 more
subjects successfully extubated to continu-
ous noninvasive ventilatory support and me-
chanical insufflation-exsufflation as needed,
including 12 more with DMD and no ven-
tilator-free breathing ability. In 2013, a re-
view of continuous noninvasive ventilatory
support management by 6 of the � 20 cen-
ters that provide it reported 40 consecutive
successful extubations on “unweanable”
subjects with DMD.8 Today, that figure is
� 73. Despite this, rather than “organize a
support system of comprehensive instruc-
tion, equipping, and training in noninvasive
management,”8 this review unfortunately
continues to imply that tracheotomies must
eventually become necessary for DMD, es-
pecially when conventional extubations fail.
Indeed, they noted that 18 of 29 tracheos-
tomies were performed due to acute
respiratory illnesses and that 86% were per-
formed before 21 y of age, so clearly the
continuous noninvasive ventilatory support
extubation protocol was not used, and the
11 who underwent elective tracheotomy
did not benefit from continuous noninva-
sive ventilatory support and mechanical
insufflation-exsufflation either. Their re-
view cited noninvasive ventilation, which
has become synonymous with low spans
of bi-level or continuous positive airway
pressure, and mechanical insufflation-ex-
sufflation without giving settings for ei-

ther. We use full noninvasive ventilatory
support settings, not low bi-level spans, and
mechanical insufflation-exsufflation at
50–70 cm H2O pressures, as was origi-
nally described to be effective.9

Their review concludes that “there have
been few changes in pulmonary clinical
practice”1 and perpetuates unnecessarily in-
vasive care, although no DMD patients
would prefer it over noninvasive care.10 It is
also important to point out that with optimal
noninvasive management, many if not most
DMD patients become continuous noninva-
sive ventilatory support-dependent not only
without being intubated or trached, but also
without being hospitalized.8 Rather than
evaluate and treat patients with DMD for
sleep disordered breathing when, in reality,
they have severe respiratory muscle dys-
function, should not a review of manage-
ment include up to continuous noninvasive
ventilatory support as well as vital mechan-
ical insufflation-exsufflation, as cited in
other consensuses?8

The following might also be pointed out:
Although the review cited the need for cough
flows and end-tidal CO2 monitoring, these
are not routinely performed by pulmonary
function testing, so it is unclear why the
latter should be recommended; noninvasive
ventilation has not only been available since
the late 1980s, continuous noninvasive ven-
tilatory support for DMD was described by
Alexander and Johnson in 1979,11 by Bach
et al in 1981,12 and subsequently others.
Finally, this letter is fully sanctioned by 28
medical director authors of publications
cited in a recent consensus on noninvasive
management.8
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In reply:
We commend Dr Bach and his colleagues

for advancing and optimizing noninvasive
respiratory care for individuals with neuro-
muscular disease since the late 1970s. How-
ever, we believe he may have misinterpreted
the aim and purpose of our study results,1

and we would like to clarify. In recent years,
emphasis on the use of noninvasive respi-
ratory aids has only increased, and this em-
phasis has been endorsed in numerous con-
sensus statements on Duchenne muscular
dystrophy (DMD) respiratory care. Despite
the emphasis on noninvasive respiratory
management in the published guidelines, we
found significant variability in monitoring
for respiratory muscle weakness and in the
use of noninvasive respiratory care devices
among the neuromuscular centers in our
study.1 Furthermore, there is a paucity of
literature on adherence to these published
guidelines and very little information on rea-
sons why providers may deviate from the
recommended care. Our data suggest that
the guidelines for respiratory care have not
been universally embraced, at least in the
centers that we examined. This “care gap”
might be due to potentially correctable bar-
riers (eg, the need for further clinician edu-
cation, a shortage of therapists trained in non-
invasive aids, or the need for improved
insurance coverage for the necessary equip-
ment). Alternatively, the gap might repre-
sent a decision by providers to deviate from
the recommendations (eg, due to local ex-
pertise and preference for ventilation via tra-
cheostomy).

Our study reported descriptive data on
information collected retrospectively for a
surveillance network from medical records.
Our sole intention was to compare data
available with the care management guide-
lines published and determine whether any

trends or changes could be identified. The
aim of our paper was to report on DMD
respiratory care management from medical
record data available through 2011 for in-
dividuals cared for in select areas that are
affiliated with MD STARnet and to com-
pare those data with the published care man-
agement guidelines. We very specifically
did not set any standards of care, attempt to
criticize local practice, nor imply any per-
spectives on the use of tracheostomies in
DMD, since this was not the purpose of our
work. One idea that our article does suggest
is that standards of care need to be widely
enacted—and if they cannot be achieved lo-
cally they may not achieve their intent, which
is to benefit large groups of patients.

We appreciate the opportunity to respond
to the letter of Dr Bach et al regarding our
manuscript. We hope that their letter and
our response will spark a discussion on how
to address barriers to guideline implemen-
tation. The best way to ventilate patients
with DMD is a complex issue that must
respect the voice and choice of patients.
For additional perspectives from individ-
uals with DMD using noninvasive and in-
vasive ventilation, we encourage readers
to review Ventilation and Duchenne2 from
DMD Pathfinders (http://www.dmdpath
finders.org, Accessed May 17, 2017), a
user-led organization whose mission is to
“promote choice and control, and quality
of life for teenagers and adults with DMD.”
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