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Naloxone Utilization in a Tertiary Care Medical Center
Ruby Shah, MS41 and Dr. David Rosenfeld, MD2

1University of Arizona College of Medicine Phoenix; 2Mayo Clinic Hospital

A retrospective case-controlled four-year chart review was
undertaken to evaluate the use of naloxone for sedation
events after the administration of opiate medication to
hospitalized patients. Data on the use of naloxone after
sedation from opiate administration was collected from
January 2008 to December 2011.

Controls were hospitalized patients (>48 hours) receiving
at least 3 doses of opiate medication in 24 hours. Data for
drug administration was analyzed looking at rates of
naloxone for its intended purpose, breakdown in medical
versus surgical patients, specific surgical specialties, and
interval postoperative.

Data for case versus controls was analyzed using
variance statistical methods and statistical significance
determined via ANOVA f-test and Chi-square.

Abstract

Monitoring the use of naloxone has arisen as an effective
metric to examine the safety of opiate utilization in a
hospital setting. Reviewing every dose of naloxone
delivered over the years 2008-2011 at the Mayo Clinic
Hospital has allowed us to recognize trends that have led
to improvements in patient safety. In a retrospective case
controlled unmatched chart review, we were able to
determine that patient risk for oversedation is greatest
within our surgical practices, especially general and
orthopedic, and that the overall the risk is greatest within
the first 24 hours in all surgical patients. There was a
statistically significant increase in risk with elevated
creatinine level, American Society of Anesthesiology
(ASA) Class, and patient controlled analgesia (PCA) use.
The significance of these findings is that it identifies
certain risk groups and factors that carry increased risk for
sedation events and therefore can lead to improvements
in quality and education across the institution.

There were statistically significant increased risk for
naloxone use with increased creatinine levels, higher ASA
class, and PCA use between case and control groups.
Surgical patients and the first 24 hours post surgery had
higher rates of naloxone use for sedation events (Table
4a). The significance of these findings is that it shows
there are certain risk factors that have higher rates of
sedation requiring naloxone use. These known risk
factors for respiratory depression are significant because
they may aid in future guidelines for safe practices in
administrating opioid analgesic medication. Responsible
opioid prescribing and administration along with
appropriate monitoring tailored to specific individual
patient needs will promote safe and improved pain control
with decreased risk for serious sedation events or
respiratory depression.

Table 1
The analysis included 154 cases and 166 controls.
Excluded from the study were 97 patients who received
naloxone for reasons other than sedation and 194 who
received naloxone in the ER or for procedures.

Table 2
• Significant differences between creatinine level, ASA

class, and PCA use in case and control groups.
• No differences for age, gender, service, BMI, opiate

naïve, hypertension, epidural use, OSA, or surgical
• The mean Cr level of case patients was 1.4 ± 1.56 and

1.1 ± 0.91 for controls (p=0.0438 ).
• Cases were significantly higher in ASA class than

controls (2.9 ± 0.67 vs. control: 2.7 ± 0.67, p=0.0078).
• A higher percentage of case group patients reported

PCA use (41.6%) compared to those in the control
group (18.2%, p < 0.0001).

• A borderline significant finding was that a higher
proportion of cases (5.8%) than controls (1.8%)
reported the epidural usage

• There is some evidence to suggest that cases
have slightly higher epidural usage (p=0.0575)

Table 3a
• The rate of a naloxone administration during the 4

years was 0.5% (251/52031).
• The rate naloxone was administered for its intended

purpose was 61.4% (n=154)
• Equates to a rate of 0.30% of admissions

• 0.19 % medical
• 0.38% surgical patients (Table 3b)

Opiate analgesic use has increased in past decades due
to several factors including cultural and healthcare ideas
on the importance of pain management, as well as the
availability, cost, and marketing of the drugs. Although
opioid analgesia remains the primary pharmacologic
intervention for managing pain in hospitalized patients,
opioids can cause adverse effects. Unintended sedation
and respiratory depression are among the most serious.
Balancing the use of opiates for effective pain control and
the possible risks is a constant effort for healthcare
professionals.

Naloxone, the antidote for opiate overdose, is a
competitive mu opioid-receptor antagonist that reverses
opioid intoxication. A well constructed chart review of
naloxone use for sedation events may shed further light
on possible risk factors and predictors of opiate analgesia
overdoses in the hospital setting. We further
hypothesized that there are specific risk factors that make
patients more likely to require naloxone for sedation
events following opiate analgesia administration.

Table 4b
• The highest risk surgical interval was within the first

24 hours post-operative at 61.1%.

Table 5
• 54.2% of hospital admissions were surgical from

2008-2011.
• General surgery and orthopedics represented the

highest volume of surgical practices and the highest
risk services for opiate induced respiratory
depression/sedation

• General surgery: 0.55%
• Orthopedics: 0.48%

Introduction

Methods

Results (Continued)

Conclusion

Results


