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Clinical Anesthesiology

Multidisciplinary Program Improves Extubation
Rates

by Kate O'Rourke

A North Carolina hospital has dramatically increased rates of early extubation after cardiac

surgery, reduced patient returns to the ICU and shortened patient stays in the hospital.

The multidisciplinary effort was born of the realization a few years ago that extubation rates

at the facility, WakeMed Health and Hospitals in Raleigh, were an alarmingly low 14.4%. That

figure had earned WakeMed a single star from the National Quality Forum.

In response, a team of nurses, respiratory therapists, anesthesiologists, surgeons and

intensivists began working together to assess the problem and develop protocols to improve

extubation rates.

“The reason our program was so successful was that it was truly a multidisciplinary effort,”

said Lisa Soltis, a cardiovascular critical care clinical nurse specialist at WakeMed who

helped lead the study. Ms. Soltis and her colleagues presented their findings at the 2014

annual meeting of the Society of Critical Care Medicine (abstract 319).

In some cases, poor communication during physician handoff slowed extubations. Other

times, a history of significant pulmonary illness, the run length of cardiopulmonary bypass,

anesthesia reversal or personnel workload led to subpar extubation rates.

“We discovered that anesthesiologists were not reversing [neuromuscular blockade] in the

operating room. When we asked them why, they said, ‘Some of the nurses asked us not to.’

The nurses wanted patients to stay sedated until they could get them settled in,” Ms. Soltis

said. The team solved this problem by educating nurses and therapists about the importance

of timely and complete reversal of neuromuscular blockade.

The new respiratory extubation protocol improved communication among practitioners and

encourage weaning progression. And new tools and protocols improved patient

management when potential problems were identified after extubation.

New tools and protocols improved patient management when potential problems were

identified after extubation. For example, a new extubation evaluation form helped clinicians

collect data on patients who were intubated for more than six months, such as the names of

the physicians involved; the sedatives and narcotics given to the patient; and the reasons for

being unable to extubate. “The form helped us identify the fact that we had some patients

that were experiencing shunt from the nitroprusside, so we added nicardipine [Cardene,
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Figure. The extubation protocol increased the
percentage of extubations in under six hours ...

and reduced the number of intubations
lasting more than 24 hours.

Cornerstone Therapeutics] to our postoperative order set,” Ms. Soltis said.

The team also developed algorithms for a progressive care unit to facilitate the management

of patients experiencing hypotension, bradychardia, tachycardia and hypoxia.

A rounding nurse was assigned to follow patients who were at high risk for returning to the

ICU, based on criteria including a complicated postoperative course and high risk for chronic

obstructive pulmonary disease. A multidisciplinary team of clinicians started meeting daily to

discuss high-risk patients.

The new program launched in July 2012. Regular progress reports helped motivate staff.

“We did our own internal audit to make sure we could get real-time data, rather than saying,

‘three months ago, you didn’t extubate this patient, what happened?’ There was a group who

were collecting data on every patient, every day,” Ms. Soltis said. “Every week, we would

send out an update on the cases and say, ‘congratulations to these nurses,’ and [list] their

times. There was some push back at first, but when clinicians started to see the results, the

buy-in was really there.”

In roughly one year, implementation of the protocols increased the number of patients

extubated in less than six hours (14.4% vs. 45%), decreased the number of patients

intubated for more than 24 hours (15.4% vs. 9%), decreased returns to the ICU (7% vs.

4.5%; Figure) and reduced returns to the ICU related to pulmonary complications (60% vs.

27%). The protocols also significantly decreased the ICU length of stay and overall length of

stay by two days.
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Those gains helped WakeMed earn back its two stars from the National Quality Forum.

Kevin Lobdell, MD, director of quality at the Sanger Heart & Vascular Institute, in Charlotte,

N.C., said early extubation is important because mechanical ventilation is ubiquitous in

cardiac surgery and positive pressure ventilation is not physiologically normal.

“In most situations, our cardiopulmonary physiology is better with negative pressure

ventilation than positive pressure mechanical ventilation,” said Dr. Lobdell, whose institute is

part of the Carolinas HealthCare System. “Additionally, the endotracheal tube utilized for

positive pressure mechanical ventilation bypasses standard host defenses that prevent

organisms access directly into our lungs.”

The national average for prolonged ventilation after coronary artery bypass surgery is about

10%, Dr. Lobdell said—meaning WakeMed’s rates are better than average. It appears that

when programs improve early extubation rates, their prolonged ventilation rates also

improve, he added.

“The importance of focusing on a single important metric, like early extubation, is commonly

overlooked in clinical medicine,” Dr. Lobdell said. “It indicates that a team has mitigated risk

and improved operations, since it requires proper selection of patients for surgery, along with

timing of operation and sound technical performance in the operating room, as well as a

reliable process to extubate in the ICU. It is not simply removing endotracheal tubes early.”
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