
Respiratory Therapy-Driven Protocols: An Important Component to
Decrease Overutilization in Medicine

Inhaled nitric oxide (INO) is a therapy that causes relaxa-

tion and vasodilation of the vascular smooth muscle by

stimulating guanylate cyclase and increasing cyclic guanyl-

ate monophosphate, leading to a decrease in intracellular

calcium.1 INO has been found to decrease use of extracor-

poreal membrane oxygenation and improve outcomes in

neonates with pulmonary hypertension. The only U.S. Food

and Drug Administration approved indication for INO is in

this population.

In this issue of RESPIRATORY CARE, Rogerson and col-

leagues2 present the results of implementation of a single-

center, hospital-wide, respiratory therapist–driven INO

weaning protocol. The authors describe a straightforward

weaning protocol based on pulse oximetry and hemody-

namic changes including arterial pressure, central venous

pressure, and right atrial pressure, if available. Rogerson et

al2 elegantly describe their utilization of the Institute for

Healthcare Improvement’s model for improvement to de-

velop and implement the protocol. Utilizing Plan-Do-

Study-Act (PDSA) cycles, the authors first determined the

greatest opportunity for improvement surrounded variation

in the duration and cessation of INO therapy. In PDSA

cycle 2, it was determined the greatest barrier to implemen-

tation was poor awareness of the protocol by the medical

teams. This realization allowed the study investigators to

adjust the implementation plan by including the addition of

a laminated bedside card and weekly huddles to improve

awareness of the protocol. The successful implementation

of the INO weaning protocol led to a 39% reduction in INO

use within 9 months of implementation. This decrease of

just over 500 h/month of INO use hospital wide translated

into a yearly cost savings of more than $900,000. They are

to be commended for their multi-professional approach and

the ability to engage leadership across all 3 ICUs.

Use of INO outside of the neonatal pulmonary hyperten-

sion population remains controversial. A Cochran review

of INO use in pediatric and adult patients with ARDS did

not find any indication for its use in hypoxemic respiratory

failure.3 While transient improvement in hypoxia is often

seen, this has not translated to improvements in mortality

for patients with ARDS. INO is often used in cardiac ICUs

for the management of postoperative patients at risk for pul-

monary hypertension or right heart failure. In both instan-

ces, studies have failed to demonstrate improvements in

outcomes with the use of INO.4,5 In fact, some studies sug-

gest worse outcomes when utilized for right ventricular fail-

ure in the post cardiac transplant patient.6 Despite the lack

of evidence, intensivists and neonatologists alike continue

to use this therapy for off-label indications. A National

Institute of Health statement discourages the routine use of

INO in preterm infants, yet a study of neonatologists

revealed that use of INO has continued to rise in this popu-

lation.7 In the cardiac ICU, there are relatively few treat-

ment options for right ventricular failure post-transplant. In

addition, patients with pulmonary hypertension due to con-

genital heart disease or chronic lung disease can often be

stabilized on INO before being transitioned to long-term

therapies such as sildenafil or bosentan. General pediatric

intensivists know well the feeling of relief that comes when

the saturations increase after INO administration in patients

with ARDS. Even if intellectually we know it may not

change the outcome, we are relieved by the reprieve and

hope that it will buy the patient some time while other ther-

apeutic measures are attempted. We all have an anecdotal

story or two of a case where we witnessed sustained

improvement in an individual patient who received INO. In

my observation, off-label use of INO is unlikely to disap-

pear any time soon.

The unfortunate reality is that utilization of INO is

coupled with crippling fees that are often not covered by in-

surance and are therefore taken as a loss by the hospital sys-

tem or translated to the patient and their family as a large

debt. Give the costliness of INO therapy, it is imperative

that we minimize hospital and patient costs while maximiz-

ing the freedom of clinicians to do what they feel is

right for individual patients. Respiratory therapist–driven
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protocols have been shown to improve costs. Kollef et al8

reported that a respiratory therapist–driven assessment and

treatment model decreased cost and overutilization of non-

standard therapies with no negative impact on outcomes.

Stoller et al9 published results of a randomized controlled

trial of physician-directed versus respiratory therapist–

directed respiratory care of non-critically ill adult patients.

The authors found no difference in mortality or stay but did

observe a statistically significant difference in concordance

with the standard of care plan from the respiratory thera-

pist–driven group compared to the physician-driven group.

In addition, there was a small but not statistically significant

decrease in cost in the respiratory therapist–driven group.

Todd Tzanetos et al10 presented a respiratory therapist–

driven initiation and weaning protocol for INO in a mixed

cardiac and medical pediatric ICU. Their study demon-

strated a cost savings of approximately $5,000 per patient

with the use of the protocol. One potential driver for this

success is the frequency of assessments afforded to the re-

spiratory therapists. This allows establishment of a baseline

and a reassessment after each treatment or wean. This may

have the effect of more rapid de-escalation of care due to

the comfort that a reassessment will occur relatively

quickly. Physician staffing models do not always allow for

such frequent reassessments of an intervention, which may

foster a less aggressive approach to weaning treatment

modalities. In addition, well-written protocols, such as the

one presented by Rogerson et al,2 allow for a rapid escala-

tion of therapy if the wean proves to be unsuccessful based

on objective clinical findings. This ability to escalate after a

failed de-escalation builds in a reliable method for a neces-

sary treatment adjustment that doesn’t require immediate

physician response.

Utilization of a respiratory therapist–driven protocol to

decrease over-utilization of INO and the associated cost is

to be applauded. It is important for hospital systems to con-

sider the benefits of respiratory therapist–driven protocols

when considering staffing models. Appropriate staffing

ratios for respiratory therapists will allow for improved

utilization of respiratory care as well as greater adherence

to the standard of care for patients with respiratory illnesses

amenable to protocol development such as asthma, airway

clearance, and the use of INO.
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