
Editorials

RSBI and NIV: Who is Failing: Patient or Machine?

Noninvasive ventilation (NIV) for treatment of both acute
hypoxemic and hypercapnic respiratory failure is now
widely utilized; however, it is also widely acknowledged
that this therapy is not always a success, and the many
studies that have evaluated this technology have found
conflicting results.1 In this issue of RESPIRATORY CARE,
Berg et al2 report an original study investigating possible
factors that predict which patients are likely to fail NIV in
an acute care setting. Previous studies have evaluated fac-
tors such as patient diagnosis or laboratory abnormalities.
The paper by Berg et al is unique, because the study design
allowed for all patients regardless of diagnosis to be eval-
uated in one group, provided that they require acute care
for NIV support. This is advantageous, given the rapidity
with which acute care decisions are made, often preclud-
ing time to make accurate diagnosis before initiating ther-
apy. Given this reality, a more universal standard could,
hypothetically, be the use of vital signs. Respiratory rate
has been used in the past, and in many studies a reduction
in respiratory rate has been found to be effective in pre-
dicting success of NIV. This has not been a robust finding,
as the results have varied from study to study.3

SEE THE ORIGINAL STUDY ON PAGE 1548

Expanding upon the previous reports that examined re-
spiratory rate only, the current report utilizes the rapid
shallow breathing index (RSBI), and finds this to be a
more robust predictor of future NIV success. The initial
report of the RSBI intended the variable to be used in the
setting of patients who are undergoing a spontaneous breath-
ing trial as a discrete event, when determining the likeli-
hood of success with discontinuation of mechanical ven-
tilation.4 Berg et al adapted the measurement of RSBI
to patients who are on NIV. The measurement (RSBI),
when assessed spontaneously, assesses the patients’ ability
to keep up with their ventilatory load. The exercise helps
to highlight the fundamental issue in respiratory failure
and ventilatory support: that being the need to balance
the respiratory load placed on the system with the system’s
ability to generate an effective work force to meet the
need. When there is an inability to meet that work force
requirement, respiratory failure will ensue.

When the RSBI is measured in an assisted fashion
(aRSBI), this assisted value does not reflect the patient’s

inherent stability in work load balance, but, rather, the
capacity for the combined efforts of the patient and the
NIV device to meet the work load present at the time. It is
logical to conclude, as the authors do, that the aRSBI is an
effective tool to assess the stability of this combined sys-
tem. The persistent high value in aRSBI (� 105) repre-
sents an ineffective ventilator support that is unable to
meet the needs of the patient. In conclusion, the authors
suggest an apparent need to consider an escalation to in-
vasive mechanical ventilation as the aRSBI increases be-
yond 105, in order to reduce poor outcomes.

This assumption may not be the only relevant conclusion
to these findings. When studies of NIV in acute care have
included an esophageal pressure transducer, estimates of work
of breathing (WOB) could be made. In these investigations,
maximum pressure support was associated with a reduction
in WOB, and patient support with NIV is more successful.5

New data suggest that RSBI may track with WOB,6 and,
given this, the study by Berg et al leads to the next obvious
question. Is it possible that the aRSBI could be used to inform
care teams about the adequacy of therapy, encouraging op-
timization of NIV rather than abandonment?

When considering this question, it may be instructive to
bear in mind that there has not been a universal standard
between trials, in regard to how and when to escalate support.
Some report a fixed target for pressure support, while others
set a target of exhaled tidal volume (ie, 6 mL/kg ideal body
weight) and, lastly, others recommend adjustment to reduce
symptoms by augmenting pressure support until dyspnea com-
plaints resolve. More in-depth settings such as trigger, cycle,
backup rate, or inspiratory time are not addressed at all.7 It is
likely that, if our ultimate goal is to use NIV to better address
work load balance, we will need trials that not only use better
surrogate markers of this balance (such as aRSBI), but that
also allow for better study designs that include plans to better
deal with NIV setting parameter options.

Lastly, it is possible that we can extend this concept of
aRSBI and ask an alternative question. The Berg study hy-
pothesized that when aRSBI was obtained, a point could be
calculated at which NIV was likely to fail as a therapy be-
cause of an inability to meet work load balance. But what if
the hypothesis investigated the opposite, that there is a point
at which aRSBI could determine when WOB has been com-
pletely supported by NIV, a WOB that would approach zero?
This would possibly allow us to support care providers by
giving them the confidence that they have reached appropri-
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ate settings to allow for full diaphragm rest and recovery in
the setting of acute illness (Figure ).8

In summary, aRSBI appears to be an interesting and
effective tool to assess the effectiveness of NIV in the
setting of acute respiratory failure. More importantly, this
study is a model highlighting what may potentially be a
bigger role for aRSBI as a method to gain insight into our
patients’ overall respiratory work load balance.
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Figure. In this diagram the term “work” refers to the force generated by the respiratory muscles and “load” refers to the ventilatory
requirements of the patient. Starting at the top and moving clockwise, this figure demonstrates the work versus load imbalance of
respiratory failure, and the ability to use both a spontaneous and an assisted rapid shallow breathing index (RSBI) when assessing system
stability, fatigue, and balance.
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