
Actual Versus Ideal Body Weight: The Devil Is in the Details

Respiratory failure remains one of the most common
reasons for children to be admitted to the ICU, and a large
number of these patients require invasive mechanical ven-
tilation and progress to ARDS. Mortality related to ARDS
correlates directly with the severity of lung disease, and
patients who survive ARDS experience notable and long-
lasting morbidity. The largest breakthrough in the treat-
ment of ARDS came in 2000, when the ARDSnet (ARDS
Network) researchers published their randomized trial of
6 mL/kg (predicted body weight) tidal volume compared
with the standard care at the time for adult subjects with
ARDS on mechanical ventilation of 12 mL/kg of tidal
volume.1 This study demonstrated a profound mortality
benefit for the 6-mL/kg tidal volume cohort (31% vs 40%
mortality, P � .007), and these results changed our approach
to treating patients with ARDS.1 Since that time, ARDS man-
agement has focused on lung-protective measures rather than
short-term oxygenation and ventilation goals.

Based on the best available evidence in children and adults,
the 2015 Consensus Guidelines for Pediatric Acute Respira-
tory Distress Syndrome2 recommend tidal volumes in or be-
lowthe rangeofphysiologic tidalvolumes forage/bodyweight
(ie, 5–8 mL/kg predicted body weight) for children on me-
chanical ventilation. Note that the investigators specified pre-
dicted body weight, just as was used in the ARDSnet study1

because the patient’s lung capacity is primarily determined
by his or her age and height rather than by his or her current
weight. Given the need to optimize lung-protective ventila-
tion in our patients with ARDS, it is essential that we provide
the appropriate tidal volume.

In this edition of RESPIRATORY CARE, Biharz et al3 pre-
sented their study, which details differences between ac-
tual body weight and calculated ideal body weight in chil-
dren receiving mechanical ventilation. By using 3 different
methods to calculate ideal body weight, the investigators
demonstrated that more than half of the subjects had clin-
ically important differences between their actual and ideal

weight, and all 3 methods for calculating ideal body weight
produced similar differences.3 Of greatest concern was
that the difference between ideal and actual body weight
was more disparate in subjects who were heavier. In the
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subjects who were heavier, this difference between ideal and
actual body weight was of even more importance given the
potential implications on tidal volume. We are currently in
the midst of a well-documented national and worldwide obe-
sity epidemic, with dramatic increases in childhood obesity
over the past 2 decades.4,5 In cases of patients who are se-
verely overweight and obese, using the increased actual weight
to calculate tidal volume targets will overestimate the target
tidal volume and expose these patients to harmful volutrauma
and barotrauma. This exposure works directly against the
lung-protective strategies that have been proven to improve
mortality in patients with ARDS.

Although obesity rates have stabilized in adults, they
continue to increase in children.5 We can expect to con-
tinue to see increasing numbers of children who are over-
weight and obese who present with respiratory failure and
require invasive mechanical ventilation. Therefore, it is
imperative that we are using appropriate tidal volume tar-
gets. Biharz et al3 clearly demonstrated that, if we rely on
measured body weight, then we will be deviating from
ideal targets in the majority of our patients, which puts
many patients at unnecessary risk. Furthermore, patients
who are obese will typically have lower baseline tidal
volumes, along with reduced chest wall compliance due to
the weight of their soft tissues.6 This reduced compliance
will only result in a higher driving pressure required to
reach any calculated super-physiologic tidal volume. These
same patients who are obese will be at greater baseline risk
of progressing to ARDS due to elevated levels of circu-
lating inflammatory cytokines and increased areas of at-
electasis, which are susceptible to atelectotrauma from shear
stress during opening and closing of the alveoli.7 Analysis
of the limited data indicates that targeting lower tidal vol-
umes, paired with an open lung strategy, may be even
more beneficial in patients who are obese than in patients
who are normal weight.6

Using the correct weight to accurately define tidal vol-
ume targets is important; however, it is only the first step
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in ensuring that we provide optimal lung-protective ven-
tilation to our pediatric patients. Many factors contribute
to our ventilator management and our patients’ ability to
recover from their illness. Accurately measuring delivered
tidal volume at the endotracheal tube rather than at the ven-
tilator8; titrating PEEP to optimal lung expansion; monitoring
changing lung mechanics; and carefully managing other non-
pulmonary issues to avoid complications, such as fluid over-
load, delirium, and hospital-acquired infections, all play a
significant role in ensuring the best possible outcomes in our
pediatric patients with respiratory failure.2
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