•

Why eTCO2 Monitoring?

•

▪

Patients’ pain management needs and satisfaction must be balanced with safety.
(Milligan E., Zhang, Y., & Graver S., 2018, p.208).

July 2010

…Thursday, July 15th
Admitted to the hospital for severe sore throat.
Treatment with oral analgesics was not relieving
pain.

Name: Amanda Abbiehl
Age: 18
Diagnosis: Severe pain from throat
infection
Monitoring: Intermittent SpO2 and vitals

Each year approximately 730,000 in-hospital cardiopulmonary arrests occur
~ 50% received opioids prior to the arrest (Overdyk, 2011).

•

…Friday evening, July 16th
Put on a PCA pump with opioids; monitored
intermittently by spot-check oximetry and vitals.
….Saturday morning, July 17th
Amanda was was found unresponsive and
resuscitation efforts were unsuccessful.

Pulse Oximetry has historically been the standard measure of oxygenation but is
often a LATE indicator of hypoxia (Felhofer, 2013; Hutchinson & Rodriguez, 2008;
Overdyke, 2011; The Joint Commission, 2012).

•

•

Post-orthopedic surgery patients

www.promisetoamanda.org/amandas-story
•

•

etCO2 detected respiratory depression in 146 patients
Pulse oximetry detected respiratory depression in only 6 patients (Hutchinson &
Rodriguez, 2008).

“The most severe adverse OIRD events were reduced when capnography was implemented on
a high-risk group of patients receiving supplemental oxygen and having a concurrent order
for a parenteral opioid” Milligan E., Zhang, Y., & Graver S. ,2018, p.216).
(

What?


•

Identify outcome objectives.

Why?
•

Pulse Oximetry has historically been the standard measure of oxygenation. Often a LATE indicator of hypoxia (Felhofer,
2013; Hutchinson & Rodriguez, 2008; Overdyke, 2011; The Joint Commission, 2012).

•
•

•

Who?
•

•

In the post-op population, etCO2 detected respiratory depression in 146 patients. Pulse oximetry detected respiratory
depression in only 6 patients (Hutchinson & Rodriguez, 2008).
The evidence is clear . . . It’s the RIGHT THING TO DO!

All post-operative patients admitted to the general medical/surgical unit.

How? (Adapted from Milligan, Zhang, & Graver (2018).











Multidisciplinary approach with Senior Leader support
Create process to achieve outcome measures and objectives
Develop a risk stratification tool to identify at-risk patients.
Obtain funding. (Grants, capital, operation expenses, training).
EHR integration
Partner with a vendor
Obtain adequate number of devices (Consider storage, disinfecting, location of consumables/par levels)
Biomedical Engineering and Maintenance Dept
Education plan (nursing, providers, respiratory therapy)
Policy and Protocol finalized

“End-tidal carbon dioxide monitoring is more likely
to detect hypercapnia and respiratory depression”
– American Society of Anesthesiologists

“Guidelines recommend quantitative
waveform capnography for adults to
confirm endotracheal tube placement,
to monitor CPR quality and to detect
ROSC “
- American Heart Association Guidelines for
CPR and ECC.

“Capnography is a superior way to evaluate
ventilation…”
– American Society for Gastrointestinal Endoscopy

“Continuously monitor oxygenation, ventilation, and
circulation during procedures that may affect the patient’s
physiological status” … “Improve recognition and response to
changes in a patient’s condition”
– The Joint Commission

“Use capnography to detect respiratory changes
caused by opiates…”
– Institute for Safe Medication Practice

“…non-anesthesiologist practitioner shall be familiar with the use
and interpretation of capnographic waveforms to determine the
adequacy of ventilation during deep sedation”
– California Society of Anesthesiologists (CSA) 2009, Guidelines for Deep
Sedation by Non-anesthesiologists

OUTCOME OBJECTIVES

Identify the What?, Why?, Who?, and How?
•

Professional Standards & Guidelines

1.Reduce and/or eliminate unplanned administration of a reversal agents
for OIRD
2.Reduction of Rapid Response Team (RRT) calls and/or Code Blues (cardiac
arrest) related to OIRD
3.Reduction of patients needing to be transferred to the ICU related to
OIRD.

Milligan E., Zhang, Y., & Graver S. (2018). Continuous bedside capnography monitoring
of high-risk patients receiving opioids. Biomedical Instrumentation & Technology,
52(3), 208-217.

PROTOCOL DEVELOPMENT
•

To Risk Stratify or Not?

•

How to Risk Stratify.

•

How frequent is frequent enough for
vital signs and assessment

•

Role of Pulse Oximetry

•

Role of Capnography

•

Available tools
San Diego Patient Safety Council (2014). 2013 Respiratory monitoring of patients outside the ICU tool kit. San Diego Patient Safety Council

During the 90-day trial period (April 2017 – July 2017) all 3 of the
Outcome objectives were fully met!
•No unplanned administration of a reversal agent for OIRD,
•No RRT or Code Blues on 3 East related to OIRD
•No transfers to the ICU related to OIRD
•80-85% compliance with the OIRD screening in real-time (first 90
days)
July 2017 - December 2017
•100% reduction in Narcan administration.
•100% reduction in unplanned intubations.
•37% reduction in transfers to the ICU from GMF.
•58% total reduction in measured adverse outcomes.
•Estimated $144k in cost savings from the prevention of harm.
•Alarm fatigue was addressed by limiting or alleviating the High
and Low false alarms that were being triggered by patients due to
their mobility, independence and tolerance of opioids.

