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Is respiratory controller arrhythmia an artifact or a real
phenomenon?

A. Jubran

Disturbances of the respiratory control system are com-
monly suspected in patients with chronic obstructive pul-
monary disease (COPD) experiencing acute respiratory
failure. Studies evaluating the mechanisms responsible for
these disturbances have not yielded a uniform answer,
perhaps because most research has primarily focused on
the mean response of the respiratory controller to various
perturbations. However, when evaluating the performance
of a control system, it is important to also take into account
the ability of the respiratory control system to maintain or
vary its response over time [1].

Some insight into controller variability can be gained by
measuring the coefficients of variation, i.e. standard de-
viation divided by the mean, of breath components. Stud-
ies have revealed that healthy subjects display a wide range
of breath-to-breath variability of the primary breath com-
ponents with older subjects displaying a more variable
pattern than younger ones [2, 3]. In addition, chemical
stimulation and mechanical loading have been shown to
alter the variability of breathing in a manner that is specific
to the nature of the stimulus or load [4±6].

Patients with COPD appear to display less variability in
tidal volume (VT) and respiratory frequency than normal
subjects [7]. Moreover, episodes of crescendo±decrescen-
do changes in VT and oscillations in end-expiratory lung
volume analogous to Cheyne±Stokes breathing have been
reported in COPD patients [8]. An association between
hypercapnia and increased variability has been suggested
in this patient group [9]. Thus, an increase in the variability
of breathing may itself be a manifestation of abnormal
control of breathing in patients with COPD.

In this issue of the Journal, VITACCA et al. [10] report on
breathing pattern during spontaneous breathing based on
measurements from both oesophageal pressure and flow
tracings in 34 patients with COPD recovering from acute
exacerbation. Fifty-nine per cent of the patients had
oesophageal pressure swings during expiration, which the
investigators referred to as "premature inspirations". They
divided the patients into two subgroups depending on the
presence or absence of these "premature inspirations".
While the mean values of physiological variables were not
different between the two groups, coefficients of variation
of intrinsic positive end-expiratory pressure, work of brea-
thing and breathing pattern were increased in the group of
patients with "premature inspirations". This study high-
lights the importance of examining the breath-to-breath

variability of respiratory controlled output when studying
the control of breathing.

Caution should be exercised when interpreting the
findings of this study by VITACCA et al. [10] since coeffici-
ents of variation were calculated on the basis of only eight
breaths. Because of the considerable breath-to-breath varia-
bility in humans, ventilation should be monitored over a pro-
longed period of time and calculations should be based on
a large number of breaths rather than selecting a handful of
"representative" breaths [2]. Moreover, the use of a mouth-
piece in 50% of the patients of VITACCA et al. [10] to measure
breathing pattern is problematic since the instrumentation
itself can alter respiratory centre output [11, 12].

The assumption by VITACCA et al. [10] that oesophageal
pressure swings during expiratory flow represents a "pre-
mature" inspiratory effort is not easily accepted without
concomitant recordings from other muscle groups (includ-
ing abdominal muscles). If, indeed, the oesophageal pres-
sure swings signal inspiratory events, several factors may
have contributed to their origin. Firstly, these efforts could
represent an increase in the natural variability of the con-
troller in terms of the magnitude of respiratory effort and
timing on a breath-to-breath basis [13]. Secondly, the oeso-
phageal pressure swings could indicate a decrease in the
effectiveness of inspiratory pressure generation, due to dy-
namic hyperinflation with consequent inspiratory muscle
shortening. The associated increase in elastic recoil pres-
sure will also act as a threshold load, and, thus, markedly
increase the magnitude of a patient's total effort required to
start inspiration. Indeed, an increase in elastic recoil pres-
sure is an important reason why critically-ill patients have
difficulty in triggering a mechanical ventilator [14]. Third-
ly, a larger VT could be responsible for the appearance of
oesophageal pressure swings. The larger the VT, the longer
will be the time needed for exhalation. After a "premature
inspiration", extra time will be available for lung volume to
return to relaxed volume, increasing the likelihood of ef-
fective efforts. Likewise, a larger VT can activate the
Hering±Breuer reflex and thus decrease neural inspiratory
time and inspiratory effort [15]. Such a mechanism is sug-
gested by figure 1 in VITACCA et al. [10], where a "pre-
mature inspiration" appears to be preceded by a sigh.

The clinical significance of these "premature inspira-
tions" remains uncertain. In a subgroup analysis of patients
who were on long-term oxygen therapy, VITACCA et al. [10]
observed higher inspiratory load and weaker inspiratory
muscles in patients with "premature inspirations". These
data suggest that these events may be a marker of severity
of disease in patients with COPD. Further studies are
needed to clarify this issue.
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In summary, VITACCA et al. [10] are to be congratulated
for heightening our awareness of the variability of
inspiratory efforts during spontaneous breathing in patients
with chronic obstructive pulmonary disease. Future studies
evaluating this compelling issue should include direct
measurements of the neural and mechanical properties of
the respiratory system to define the true origin of oeso-
phageal pressure swings. Moreover, these parameters
should be monitored over prolonged periods of time in
order to assess the ability of the controller to vary its output
over time. Sophisticated signal analysis is now available
which in conjunction with breathing pattern analysis could
prove to be very powerful in our understanding of the
mechanisms of respiratory control in patients with chronic
obstructive pulmonary disease.
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