
Respiratory Complications in Trauma Patients: A Multidisciplinary
Approach to Prevention

As many as half of all trauma admissions in the United
States admitted to an ICU require mechanical ventilation,
and �80% of trauma patients who suffer an in-hospital
complication will end up in respiratory failure on the ven-
tilator.1 Fully 2.5% of all trauma patients admitted to the
ICU in 2013 in the United States were there due to an
unplanned intubation. Respiratory complications follow-
ing traumatic injury, therefore, represent a significant bur-
den for the nation’s trauma systems and should be exam-
ined carefully for ways to mitigate this impact. Although
much has been written regarding risk factors for respira-
tory compromise overall, trauma patients represent a unique
entity that has been relatively underrepresented in the re-
spiratory care literature. This is a population that tends to
be younger and have fewer underlying comorbidities but
are disproportionately affected by concurrent injury to mul-
tiple physiologic systems: hematologic, cardiovascular,
neurologic, musculoskeletal, and often direct injury to the
respiratory system itself.2 Furthermore, the use of power-
ful respiratory suppressants in the form of opioids and
benzodiazepines to treat the resultant pain and anxiety as
well as sometimes multiple trips to the operating room
during the same admission can have an additive impact on
respiratory function over the hospital course of the more
severely injured patients.3,4 Last, often profound derange-
ments of the immunological system can both be the drivers
of inflammation leading to conditions like ARDS and lead
to an immunocompromised state increasing susceptibility
to pneumonia, empyema, and other respiratory complica-
tions.5 In a landmark study6 of independent risk factors for
developing respiratory complications among trauma sub-
jects, injury severity score was chief among them with
odds ratios for the development of pneumonia, atelectasis,
respiratory failure, and ARDS at 9.6, 7.4, 6.3, and 15.5,
respectively. Respiratory complications, therefore, are a
significant and potentially preventable source of morbidity
and mortality among trauma patients. It is imperative,

therefore, that hospitals receiving and treating these pa-
tients recognize and avoid the potentially life-threatening
complications that can arise with repeated and concomi-
tant insults.

SEE THE ORIGINAL STUDY ON PAGE 1580

The study by Nyland et al7 in this issue of RESPIRATORY

CARE highlights several important aspects of this effort.
First is the importance of recognizing risk factors among
patients who otherwise may not have been at risk of re-
spiratory failure and instituting a program of increased
vigilance and proactive measures to identify and mitigate
risk factors for respiratory embarrassment and resultant
complications. The authors used a simple algorithm for
identification of subjects who would be at highest risk due
to both preexisting pulmonary insults (COPD, asthma) and
direct compromise of the respiratory system (pulmonary
contusions, rib fractures) and followed up with bedside
assessment and preventive strategies for providing lung
expansion, airway clearance, and bronchodilator therapy
when indicated.

Second, the authors illustrated the obstacles of imple-
menting a respiratory care protocol, as evidenced by the
poor adherence of the initial post-protocol phase of their
study. The authors noted that, when left to the discretion of
the treating physician, many eligible patients were not
enrolled and the impact of the protocol was not as signif-
icant overall. This highlights the challenges of instituting
new treatment measures in any care setting and the im-
portance of a protocol-based initiation of therapy that by-
passes the need for physician involvement and allows the
protocol initiation by respiratory therapists. The authors
noted that the success of the program was dependent on
respiratory therapist determination of the indicated therapy
based on a departmental algorithm rather than reliance on
physician evaluation. It has been demonstrated, in partic-
ular among trauma patients with respiratory compro-
mise, that a multidisciplinary approach to management
reduces morbidity and mortality.4 By opening the ways
in which subjects were entered into the pathway, the
authors demonstrated improved adherence and expected
outcomes. In particular, with regard to respiratory care
in an in-patient setting, implementing management al-
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gorithms based on optimum care standards can be chal-
lenging. By instituting automatic triggers for implemen-
tation, care teams can better ensure that this occurs
without subverting practitioners’ autonomy to care for
their patients based on their clinical judgment, improv-
ing outcomes and increasing the impact of practice im-
provement protocols.8

The outcomes of their efforts were highly convincing in
support of these measures. The authors noted that admis-
sion to the ward from the emergency department was higher
in the protocol phase and speculated that this may be due
to improved awareness and comfort on behalf of physi-
cians admitting these subjects to a non-ICU setting. Sec-
ond, unplanned admissions to the ICU were down in the
protocol phase, which is a strong testament to the success
of the program. And last, the protocols in place resulted in
a lower utilization of bronchodilator therapy in their insti-
tution, indicating that caregivers were either identifying
subjects who did not require such therapy or were not
using bronchodilator therapy as a surrogate for involve-
ment of respiratory therapists in the continuing care of
their patients. Together with fewer admissions to the
ICU from the emergency department and a complete
absence of returns to the ICU for respiratory complica-
tions during phase 2 of the study, these measures con-
stituted a significant impact on respiratory care resource
utilization.

The limitations of the study are not insignificant, how-
ever. Although the metrics studied are important and
unquestionably had an impact on the subjects them-
selves, the authors were not able to demonstrate a sig-
nificant difference in patient-centered outcomes, such
as incidence of pneumonia, respiratory failure, atelec-
tasis, or oxygen requirements. Ultimately, such mea-
sures should not only improve the care we deliver but
directly impact the patients themselves in terms of en-
suring their survival and their timely return to preinjury

health status or their new optimal baseline, given their
particular condition.
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