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ABSTRACT
Background: : Opioid analgesics are high-alert medications known to
cause adverse drug events. 

Objectives: The purpose of this study was to determine the cause of 
opioid incidents requiring administration of naloxone, an opioid 
reversal agent. The specific objectives were to determine the number of
opioid incidents and the proportion of incidents documented through
occurrence reporting and to characterize the incidents by phase in the
medication-use process, by type of incident, and by drug responsible for
toxic effects.

Methods: A retrospective chart analysis was conducted using records
from 2 acute care centres in the Regina Qu’Appelle Health Region. The
study included inpatients who received naloxone for reversal of opioid
toxicity resulting from licit, in-hospital opioid use. Cases were classified
as preventable or nonpreventable. Preventable cases were analyzed to
determine the phase of the medication-use process during which the
incident occurred. These cases were also grouped thematically by the
type of incident. The drug most likely responsible for opioid toxicity 
was determined for each case. The proportion of cases documented by
occurrence reporting was also noted.

Results: Thirty-six cases involving administration of naloxone were
identified, of which 29 (81%) were deemed preventable. Of these 29
preventable cases, the primary medication incident occurred most 
frequently in the prescribing phase (23 [79%]), but multiple phases were
often involved. The cases were grouped into 6 themes according to the
type of incident. Morphine was the drug that most frequently resulted
in toxic effects (18 cases [50%]). Only two of the cases (5.6%) were 
documented by occurrence reports.

Conclusion: Preventable opioid incidents occurred in the acute care
centres under study. A combination of medication safety initiatives
involving multiple disciplines may be required to decrease the incidence
of these events and to better document their occurrence.
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RÉSUMÉ
Contexte : Les analgésiques opioïdes sont des médicaments qui comman-
dent une vigilance élevée, connus pour les événements indésirables qu’ils
entraînent.  

Objectifs : Le but de cette étude était de déterminer la cause des incidents
attribuables aux opioïdes nécessitant l’administration de naloxone, un 
antidote des opioïdes. Les objectifs précis étaient de déterminer le nombre
d’incidents attribuables aux opioïdes et la proportion d’incidents constatés
par comptes rendus d’événements et de caractériser les incidents selon la
phase dans le processus de distribution des médicaments, le type d’incident
et l’agent responsable des effets toxiques.  

Méthodes :Une analyse rétrospective des dossiers médicaux des patients a
été menée dans deux centres de soins de courte durée de la Regina 
Qu’Appelle Health Region. L’analyse incluait les patients hospitalisés ayant
reçu de la naloxone pour neutraliser la toxicité opioïde attribuable à 
l’utilisation intrahospitalière licite d’opioïdes. Les cas d’incidents ont été
classés comme étant évitables ou non évitables. Les cas évitables ont été
analysés afin de déterminer la phase du processus de distribution des
médicaments durant laquelle l’incident est survenu. Ces cas ont également
été regroupés par type d’incident. Le médicament le plus susceptible
d’avoir causé une toxicité opioïde a été déterminé pour chaque cas. La 
proportion de cas constatés par comptes rendus d’événements a aussi 
été notée.

Résultats : On a relevé 36 cas nécessitant l’administration de naloxone,
dont 29 (81 %) ont été jugés évitables. De ces 29 cas évitables, le 
principal incident lié au médicament est survenu le plus souvent dans la
phase de prescription (23 [79 %]), mais plusieurs phases étaient souvent
en cause. Les cas ont été regroupés en six types d’incidents. La morphine
était l’agent ayant le plus souvent entraîné des effets toxiques (18 cas 
[50 %]). Seulement deux des cas (5,6 %) ont été constatés par comptes 
rendus d’événements.

Conclusion : Des incidents évitables liés aux opioïdes sont survenus dans
les deux centres de soins de courte durée faisant l’objet de la présente 
analyse. Une combinaison de mesures faisant appel à plusieurs disciplines
pour améliorer la sécurité des médicaments pourrait être nécessaire afin 
de réduire l’incidence de tels événements et de constater leur occurrence.

Mots clés : incident lié au médicament, sécurité des médicaments, 
opioïde, naloxone

[Traduction par l’éditeur]
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INTRODUCTION

Adverse events are a cause of morbidity and mortality
among hospital patients worldwide, including Canada.1

The Canadian Adverse Events Study showed that 7.5% of 
hospital patients across Canada experienced an adverse event,
and for 36.9% of these patients, the adverse events were 
preventable.2 The study also revealed that preventable adverse
events caused significant harm to patients, resulting in death in
some cases.2

An adverse drug event (ADE) is an adverse event involving
medication. ADEs also contribute to morbidity and mortality,
and some studies have suggested that the frequency of these
events has been increasing over time.3,4 The Institute for Safe
Medication Practices Canada (ISMP Canada) has defined an
ADE as “an injury from a medicine or lack of an intended
medicine”.5 Any ADE that is preventable is a medication 
incident.5

Certain medications are more likely to cause patient harm
when involved in medication incidents. These medications are
referred to as “high-alert medications”.5 To help raise awareness,
ISMP Canada and its US counterpart, the Institute for Safe
Medication Practices (ISMP) have developed lists of high-alert
medications. In 1989, ISMP included morphine, an opioid
analgesic, in its first list of high-alert medications.6 Since then,
multiple studies have identified opioids as common causes of
harmful and costly ADEs.7-10 ISMP and ISMP Canada also
report medication incidents involving opioids, some of which
have resulted in death.11,12 Three opioids (morphine, hydro-
morphone, and fentanyl) remain on ISMP Canada’s list of 
the top 5 drugs reported as causing harm through medication
incidents, despite widespread education regarding the potential
harms.13

When harmful opioid incidents occur, naloxone (an 
opioid receptor antagonist) can be used as an antidote to reverse
the toxic effects. Given its direct relationship with meaningful,
harmful opioid incidents, the administration of naloxone has
been used in previous studies as a trigger tool to identify opioid
incidents on a system-wide level.8,14,15 Use of trigger tools has
been shown to be one of the most efficient and inclusive 
incident tracking methods available, and antidotes such as
naloxone are the most specific markers within the trigger tool
method.8,16 Thus, it is possible to use instances of naloxone
administration as a method of identifying opioid incidents not
identified through conventional incident tracking methods
such as occurrence reporting.

The purpose of this study was to determine the cause of
opioid incidents requiring the administration of naloxone in
acute care centres to provide information supporting system
improvements in the safe use of opioids. The frequency of 
opioid incidents was defined, and cases were characterized by

phase of the medication-use process (i.e., prescribing, order
entry and transcription, dispensing and delivery, administra-
tion, or monitoring), type of incident, and opioid involved.
Each case was also assessed to determine if a corresponding
occurrence report had been submitted.

METHODS

Study Design

This study used administration of naloxone as a marker to
identify cases of opioid toxicity in 2 acute care centres in the
Regina Qu’Appelle Health Region (total 639 beds). Cases that
occurred during the 1-year period from December 1, 2009, to
November 30, 2010, were reviewed. Ethics approval was
obtained from the Regina Qu’Appelle Health Region Research
Ethics Board. 

Inclusion and Exclusion Criteria

Cases were included if naloxone had been administered to
reverse opioid toxicity. Cases were excluded if toxicity was due
to illicit drug use, if the opioids had been administered outside
of the hospital, or if the patient was not admitted to hospital
during or around the time of the event. Cases of naloxone
administration for the treatment or prevention of bowel
obstruction, urinary retention, or opioid-induced pruritus were
also excluded. Cases were excluded if it was probable that the
patient’s status was not due to opioid overdose, but rather to an
underlying medical condition. This criterion was determined
by a lack of objective or subjective improvement in respiratory
distress, sedation, or hypotension after naloxone administra-
tion. Similar criteria have been applied in comparable 
studies.15,17 In some cases the principal investigator (K.N.) was
unsure whether the patient’s clinical status before and after
naloxone administration was indicative of opioid toxicity. 
In these instances, an additional investigator (L.K.) with more
clinical experience in the area of pain management was 
consulted. 

Identification of Naloxone Administration

During the study timeframe, the majority of naloxone
orders were entered into the pharmacy’s computerized order
entry system. Computer system reports were therefore used as
the primary method of identifying possible instances of 
naloxone administration. However, these reports included cases
in which an order was written proactively but the drug was
never administered. As it was not possible to examine all of the
charts, the reports were compared with ward stock requests for
restocking naloxone to refine the list of patients who may have
required the reversal agent. Occurrence reports and “code blue”
records were also reviewed to identify additional naloxone
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orders that may not have been entered into the computer 
system.

Data Collection

The following information was collected from patients’
charts: demographic characteristics, symptoms indicating 
opioid toxicity, naloxone regimen and its effect, and opioid
orders and administration. Disease states and conditions 
affecting susceptibility to opioid toxicity (e.g., kidney or liver
dysfunction, extremes of age) were also noted. 

Data Analysis

Cases of naloxone administration that met the inclusion
criteria were analyzed independently by a panel comprising the
principal investigator (K.N.), who was a pharmacy resident at
the time, and 2 experienced hospital pharmacists (L.K. and
A.M.). The panelists determined whether each case was 
preventable or nonpreventable. Each preventable case was
assessed to determine the phase or phases of the medication-use
process involved (prescribing, order entry and transcription,
dispensing and delivery, administration, monitoring, or other).
The panelists first determined which phase was primarily
responsible for the medication incident and resultant naloxone
administration (the primary phase). The panelists also 
established if other phases of the medication-use process had
contributed to the incident; for example, an incident might
have occurred during the prescribing phase, but might have
been overlooked during the order entry or administration
phase. Ratings were based on a majority, i.e., 2 of the 3 raters
having the same independent assessment. If the 3 panelists
assessed a case differently, that case was discussed jointly until a
consensus was reached. To determine the validity of this
method, the individual ratings were compared to the overall
analysis using Cohen’s kappa to correct for chance agreement.
To assess whether the distribution of primary phase assessments
was significantly different than what would have been expected
by chance, a one-sample chi-squared test was performed (with
nonpreventable cases excluded). 

The principal investigator grouped the preventable cases
thematically according to the type of incident, which was 
determined by examining the circumstances and contributing
factors surrounding the incident. The principal investigator
examined all cases (preventable and nonpreventable) to determine
the drug and route of administration most responsible for the
ADE. Finally, every case was assessed to determine if it had
been documented by occurrence reporting.

RESULTS

A total of 512 charts were screened, and 36 cases met the
inclusion criteria. Twenty (56%) of the patients were male, and

the mean age was 65.6 years (range 0–93 years). In 23 (64%)
of the cases, respiratory depression and sedation were observed.
Sedation without respiratory depression was observed in 10
cases (28%), and respiratory depression alone accounted for 2
cases (5.6%). Additional symptoms such as hypotension,
diaphoresis, meiosis, and nausea were noted in 10 cases. In one
case, no symptoms were documented; however, opioid toxicity
was strongly suspected, as the incident occurred during a 
gastroscopy and colonoscopy procedure, and the patient was
returned to the unit in a drowsy state soon after naloxone was
administered. The total dose of naloxone ranged from 0.04 mg
to 6 mg. The regimens consisted of between 1 and 8 doses, with
individual doses ranging from 0.04 mg to 2 mg. In addition, 
2 patients required continuous infusion of naloxone over 
several hours. Two (5.6%) of the cases were documented
through occurrence reporting. 

Seven cases (19%) were coded as “nonpreventable,” 
indicating that an ADE had occurred in the absence of a 
medication incident. Twenty-nine cases (81%) were determined
to have been preventable medication incidents. Among the 
preventable cases, the majority of medication incidents were
coded as occurring in the prescribing phase of the medication-
use process (n = 23 [79%]), significantly more than occurred 
in the other phases (p = 0.002). The primary phase of the med-
ication process that contributed to each preventable case, as
well as a summary and description of cases, is shown in Table 1.

The panelists indicated that in over half of the preventable
cases (n = 17 [59%]), multiple phases of the medication process
had contributed to naloxone administration. Prescribing was
the primary phase contributing to naloxone administration in
the majority of preventable cases (23 [79%]) (Table 2). 

Cohen’s kappa was used to assess the agreement between
pharmacists’ independent assessments of preventability and the
primary phase of the medication-use process involved. Signifi-
cant agreement was found between the final overall assessment
and all assessors. Kappa was significant for the primary investigator
(K = 0.41, z = 5.14, p < 0.001), pharmacist 2 (K = 0.82, z = 8.19,
p < 0.001), and pharmacist 3 (K = 0.58, z = 5.59, p < 0.001).

The 29 preventable cases were grouped into 6 themes on
the basis of the type of incident that had occurred and the 
surrounding circumstances (see Table 1). 

The first thematic grouping consisted of 6 cases involving
administration of multiple opioids. This theme included cases
in which 2 different opioids for breakthrough pain or 2 differ-
ent scheduled opioids were administered at the same time. It
also included a case in which 2 opioids of different potency
were available for administration, with administration of 
multiple doses of the stronger opioid resulting in overdose. 

The second theme accounted for another 6 cases, which
were determined to have occurred because of interactions
between the opioid administered and patients’ health condi-
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Table 1. Summary of Preventable Cases Grouped by Thematic Coding (part 1 of 2)

Theme and Case Description Prescribed Regimen* Process
Phase†

Theme 1: Administration of multiple opioids
Two breakthrough pain orders of different ME available; Morphine 5–10 mg IV q3h prn and P

6 ME order was used for several days, then 3 doses of codeine 30–60 mg PO q4h prn
20 ME order were given within 8 h (n = 1)

Two different opioids (both listed as prn orders on MAR) were Case 1: hydromorphone 1–2 mg IV/PO q3h prn P
given at the same time (n = 3) and codeine 30–60 mg PO q4h prn

Case 2: codeine 30–60 mg PO q4h prn and 
morphine 5 mg PO q4h prn

Case 3: morphine 2–5 mg IV q1h prn and 
morphine 5–20 mg PO q4h prn

Previously scheduled opioid order was not stopped when new Hydromorphone SR 3 mg PO q12h and P
regimen was initiated (n = 1) hydromorphone 2 mg SC q4h

Previously scheduled opioid order was stopped by physician  Hydromorphone SR 6 mg PO twice daily and E/T
when new regimen was initiated but was still present on  fentanyl 37 µg/h patch q72h
MAR (n = 1)
Theme 2: Interacting health conditions and drugs
Morphine/meperidine metabolites accumulated in cases of Case 1: morphine 2.5–5 mg IV q4h prn P

renal or liver dysfunction (n = 4) Case 2: meperidine 25–50 mg IV q4h prn
Case 3: morphine 2–4 mg IV q30–60min prn
Case 4: morphine SR 45 mg PO twice daily; 

morphine 5–15 mg PO q4h prn; morphine 
10 mg IM once

Elderly opioid-naive patient was given 2 doses of 10 ME within Morphine 1–5 mg IV once × 2 P
15 min; patient had needed only one dose of 6 ME 2 h 
before (n = 1)

Methadone dose not adjusted when clarithromycin initiated Methadone 10 mg PO 4 times daily P
(severe interaction involving cytochrome P450) (n = 1)
Theme 3: Unsuitable judgment of dose and effect
Multiple opioid doses administered during procedure or surgery, Case 1: meperidine 100 mg IV × 1 dose; P

with little information about monitoring (n = 3) 50 mg IV × 1 dose; 50 mg IV × 1 dose
Case 2: meperidine 50 mg IV × 1 dose; 

25 mg IV × 1 dose; 25 mg IV × 1 dose
Case 3: fentanyl 100 µg IV × 1 dose; 

morphine 10 mg IV × 1 dose
Patient was given 30 ME for procedural sedation and could Meperidine 100 mg IV × 1 dose P

not be wakened at end of procedure (n = 1)
Pain control with PCA had been inadequate for an extended Morphine IV via PCA (both cases) P

period of time; when more frequent dosing was allowed, patient 
overcompensated and overdosed (n = 2)

102 ME was administered via PCA with limited pain control in Morphine IV via PCA M
a patient with a history of opioid inefficacy (n = 1)

Opioid for breakthrough pain was given orally every 2 h in the Oxycodone 10 mg PO q2-4h prn P
absence of a pain crisis (n = 1)
Theme 4: Inadequate knowledge of previous opioid use and effect
Patient had used only 4 ME via PCA in previous 24 h, but prn Morphine IV via PCA and P

dose of 10 ME was prescribed when PCA was discontinued morphine 5 mg IV q1h prn
(n = 1)

Dose of opioid that had previously resulted in an overdose was Methadone 70 mg PO daily P
resumed during the same admission (n = 1)

Patient was given 20 ME in anticipation of pain after receiving Morphine 5–20 mg PO q4h prn A
total of only 11 ME in previous 24 h (n = 1)

Patient was given 3 doses of 20 ME within 12 h, Morphine 5–10 mg IV q3h prn P
which doubled the number of MEs given the day 
before (n = 1)

continued on page 284
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tions or other drugs. Some cases within this theme were related
to renal or hepatic dysfunction. Cases exhibiting the effects of
advanced age and a pharmacokinetic drug interaction were also
included under this theme. 

The third theme comprised 8 cases that occurred because
of an unsuitable judgment of dose and effect. This group
included instances in which the patient required naloxone after
a procedure or after surgery, as well as one case in which the 
frequency of dosing was not appropriate for the type of pain
being treated. Cases involving inadequate monitoring of pain
control while using patient-controlled analgesia were also
included within this theme. 

Four cases were determined to have been due to inade-
quate knowledge of the patient’s previous opioid use and
effects. This theme included cases in which the practitioner
made changes to an opioid regimen or administered a dose
from the upper end of a dosing range without considering the
patient’s previous needs for and effects of opioids. 

The fifth thematic grouping comprised 3 cases that
occurred because of administration problems. These incidents
involved administration of medications that were different
from those ordered by the physician, as well as one case involving
a medication pump (although it is unknown whether the
source of the incident was operator error or mechanical failure).
The 2 cases included within the sixth theme occurred because
of incorrect conversions when a patient’s regimen was changed
from one opioid to another. 

Examination of all 36 preventable and nonpreventable
cases showed that morphine contributed to half of all ADEs 
(n = 18 [50%]) (Table 3). The majority of medications causing
ADEs were administered intravenously (n = 21 [58%]) (Table 4).

DISCUSSION 

This investigation has shown that ADEs involving the licit
use of opioid analgesics do occur among inpatients. Over the 
1-year period of the study, 36 cases of opioid-related ADEs
occurred in 2 acute care centres (total 639 beds). A study with
similar methodology produced comparable results, with 22
cases being identified in 2 acute care centres (total 619 beds).15

The majority of preventable opioid incidents identified in
this investigation occurred in the prescribing phase of the 
medication-use process (n = 23 [79%]). Two previous studies in
different health care settings yielded similar results, with the
prescribing phase involved in 49% and 97% of instances,
respectively.9,18 These studies relied on a combination of chart
review, occurrence reporting, and surveys of patients and staff.
Conversely, studies that used occurrence reporting as the pri-
mary method of incident detection have described medication
incidents most commonly occurring in the administration
phase.19,20 It is possible that this variation in results is related 
to the method of identifying incidents. A previous survey indi-
cated that the majority of nurses submit occurrence reports
regarding their own errors more than 80% of the time, whereas
the majority of physicians complete reports for less than 20%
of their own incidents.21 This disparity could account for the
large quantity of administration errors identified in studies that
rely on occurrence reports alone. 

This study did not identify any medication incidents
occurring in the dispensing or delivery phase of the medication
process. However, previous literature has suggested that 
medication incidents do occur during this phase.9,18,19 It is 
possible that this type of incident was not identified because of

Table 1. Summary of Preventable Cases Grouped by Thematic Coding (part 2 of 2)

Theme and Case Description Prescribed Regimen* Process
Phase†

Theme 5: Administration problems
Hydromorphone immediate release was given to a patient for Hydromorphone SR 6 mg PO q12h A

whom slow release formulation had been ordered (n = 1)
Patient was given hydromorphone when morphine was Morphine 5 mg SC q4h (hydromorphone given) A

ordered (n = 1)‡
Needle from intrathecal pain pump was displaced, and large Fentanyl 3000 µg intrathecally per day O

SC bolus was given unintentionally (n = 1)‡
Theme 6: Incorrect opioid conversion
Conversion to a different drug after overdose; new dosing Meperidine 25–50 mg IV q4h prn (15 ME) P

regimen exceeded ME of regimen that resulted in converted to hydromorphone 2–4 mg PO
overdose (n = 1) q4h prn (20 ME)

50 µg/h fentanyl patch (200 ME) was applied when patient Morphine 5 mg PO 3 times daily converted to P
had received only 16 ME on previous days (n = 1) fentanyl 50 µg/h patch

MAR = medication administration record, ME = oral morphine equivalent, PCA = patient-controlled analgesia, SR = slow release. 
*Bold indicates most responsible drug.
†The phases are indicated as follows: A = administration, E/T = order entry or transcription, M = monitoring, O = other, P = prescribing.
‡Documented by occurrence report.
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the small number of cases uncovered. It is also conceivable that
dispensing and delivery errors do not commonly result in 
incidents severe enough to require naloxone or that these 
incidents are identified and rectified during the administration
phase and never reach the patient.

Although prescribing was the phase of the medication-use
process most commonly associated with incidents, many of the
cases in this investigation resulted from incidents involving
multiple phases. This finding speaks to the complexity of the
cases identified, as well as the shared responsibility of health
care providers to prevent opioid incidents. It also suggests that
efforts to make opioid use safer should involve all health care
providers. 

The thematic analysis in this investigation provides 
valuable information suggesting targeted changes that could be
implemented in acute care centres to decrease opioid incidents
(Table 5). These recommendations have been ranked, using
ISMP Canada’s “hierarchy of effectiveness”,22 according to how
likely they are to be effective in achieving safe outcomes. The
hierarchy lists the following actions in order of increasing 
effectiveness: education and provision of information; rules and
policies; reminders, checklists, and double checks; simplifica-
tion and standardization; automation and computerization;
and forcing functions.22

In this investigation, morphine, hydromorphone, and IV
meperidine were the drugs most frequently associated with
ADEs. This result is not surprising, as these drugs accounted
for the majority of total opioid orders prescribed in the acute
care centres during the study period (see Table 3). For other
opioids, such as fentanyl and methadone, there was a larger 
disparity between the percentage of incidents uncovered in this
investigation and the percentage of total orders written in the
hospital (see Table 3). The literature is rich with case reports
and articles describing harm due to the pharmacokinetic and
administration challenges of fentanyl and methadone.24-28 In
response, ISMP and ISMP Canada have published multiple
strategies to manage these medications safely. One strategy
involves limiting access to fentanyl and methadone in patient

Table 2. Phase of the Medication-Use Process Contributing to 
Preventable Opioid Incidents*

Phase of Medication-Use Process No. (%) of Cases as Primary Total No. of Cases in which
Phase Contributing to Incident Phase was Involved

Prescribing 23 (79) 24
Order entry and transcription 1 (3) 8
Delivery and dispensing 0 (0) 0
Administration 3 (10) 11
Monitoring 1 (3) 7
Other 1 (3) 1

*A total of 29 preventable opioid incidents were identified.

Table 3. Primary Drug Linked to Toxicity (All Cases*)

Drug No. (%) of Cases in which Drug % of Total Opioid Orders in
Was Associated with ADE Hospital during Study Period

Requiring Naloxone
Morphine 18 (50) 56.2
Hydromorphone 6 (17) 9.1
Meperidine (IV) 5 (14) 4.9
Fentanyl 4 (11) 3.4
Methadone 2 (6) 0.9
Oxycodone 1 (3) 3.0
Codeine 0 (0) 22.6

ADE = adverse drug event.
*Both preventable and nonpreventable (n = 36).

Table 4. Primary Route of Administration Linked to
Toxicity (All Cases*)

Route No. (%) of Cases in Which Route 
Was Associated with 

ADE Requiring Naloxone
Intravenous 21 (58)
Oral 12 (33)
Epidural or intrathecal 2 (6)
Transdermal 1 (3)

ADE = adverse drug event.
*Both preventable and nonpreventable (n = 36)
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care areas, to ensure that a pharmacist is able to review all orders
for these medications before administration.26,28 With the 
emergence of controlled-access cabinets in Canadian acute care
centres, it may be possible to keep these important medications
in patient care areas, yet allow the pharmacist to regulate their
release to caregivers. This approach is an example of a forcing
function, according to ISMP Canada’s hierarchy of effective-
ness, as it makes application of fentanyl patches impossible
without a pharmacist’s review. This action could be expected to
be quite successful in improving patient safety, as it is the 
highest ranked type of action in the hierarchy. An additional
management strategy that ISMP and ISMP Canada have 
proposed is ensuring that practitioners have received adequate
training regarding methadone and fentanyl.24,28 The US Food
and Drug Administration has echoed this recommendation
through the creation of an approved Risk Evaluation and 
Mitigation Strategy (REMS) targeting long-acting opioid prod-
ucts, including methadone and transdermal fentanyl.23 This
strategy strongly encourages practitioners who prescribe 
long-acting opioids to educate themselves about the complexities
and consequences of these products by consulting the REMS-

compliant educational material provided by the manufacturer.23

The creation of similar initiatives through Health Canada may
decrease opioid incidents in Canada. Although educational 
initiatives might be expected to have limited effectiveness, given
the position of education and information in ISMP Canada’s
hierarchy of effectiveness, they may still have value, given that
some of the educational points required in REMS-compliant
materials (such as awareness of drug interactions and opioid
conversions) relate to incidents identified in this study. Limit-
ing inpatient prescribing of transdermal fentanyl patches to
physicians who have been adequately trained (as has been 
done with methadone) may decrease future incidents involving
fentanyl.11

Some cases of opioid toxicity analyzed in this study might
have been prevented if the health care providers had had a 
better understanding of the patient’s previous opioid use and
pain management needs. A more user-friendly pain management
documentation form, clearly indicating all pain medications
administered and their effects over several days, could be devel-
oped and used to mitigate this problem. Consistent use and
placement of this form in the charts of all patients receiving

Table 5. Summary of Study Findings and Recommendations

Study Finding Recommendation for Acute Care Centres ISMP Canada’s 
Hierarchy of 
Effectiveness22

Disproportionately high rate of cases involved • Limit caregivers’ access to fentanyl or methadone until Forcing functions
methadone and fentanyl a pharmacist has reviewed the order and constraints

• Adopt educational initiatives regarding fentanyl and Education and provision
methadone similar to the FDA’s Risk Evaluation and of information
Mitigation Strategy23

o May require resources at the national level 
(e.g., Health Canada)

o Limit inpatient prescribing to practitioners who 
have received training

Inadequate consideration of previous pain • Create an intuitive pain management documentation Simplification and
management needs may have led to incident form for documenting pain scores, pain medications standardization

administered, and evidence of toxic effects over 
many days

• Keep the form in a consistent place within the 
patient chart

• Use the form for all patients who require opioids 
Administration of multiple opioids may have • Ask pharmacists and/or nurses to double check a Double checks
resulted in some incidents patient’s medication profile for therapy duplication, 

and grant the ability to automatically stop previous 
scheduled opioids when a new scheduled regimen is 
initiated

Incidents involved multiple phases of the • Involve all health care providers in any effort to make NA
medication-use process opioid use safer
Only small percentage of incidents were • Implement educational initiatives that address health NA
documented by conventional method of care providers’ concerns about occurrence reports
incident tracking (voluntary occurrence reports) • Use alternative methods of incident tracking (such as 

the trigger tool method) if current technology allows
• Employ a medication safety officer

FDA = US Food and Drug Administration, ISMP Canada = Institute for Safe Medication Practices Canada, NA = not applicable.
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opioids could potentially make monitoring of previous opioid
requirements and response simpler and could also decrease the
aforementioned issue of duplicate therapy. This standardization
of pain control documentation could prove successful, as 
standardization is one of the more effective actions in the 
hierarchy of effectiveness. An environmental scan of pain 
management forms used by other health regions might assist in
the creation of an intuitive method of documentation. 

A large proportion of cases in this study resulted from
administration of multiple opioids. Asking pharmacists or
nurses to review patient medication profiles and granting them
the ability to automatically stop scheduled opioids when a new
scheduled regimen is initiated might decrease the duplication
of opioids that could otherwise result in harm to patients. This
double check of the medication profile could yield moderate
improvements in patient safety, according to the ISMP Canada
hierarchy of effectiveness. 

Only 2 (5.6%) of the 36 cases included in this investiga-
tion were documented by occurrence reports. This degree of
overlap is in keeping with a recent systematic review of incident
identification methods, which reported that trigger tools and
occurrence reports identified the same incident in only
0.5%–10% of cases.16 The review went on to reveal that 
occurrence reporting is the method least likely to identify drug-
related problems.16 Given that occurrence reporting is currently
the only incident tracking method available in the acute care
centres where this study took place, a more effective process is
needed. In previous surveys, reasons for under-reporting
among health care providers were uncertainty about what
should be reported and who should do the reporting, as well as
concerns about implicating colleagues, legal ramifications, and
time constraints.21,29 Health care providers reported that they
would be more likely to submit occurrence reports if they could
receive regular feedback about the reported incidents and if
they believed or witnessed that occurrence reporting changed
patient care and system processes.30 These providers would also
be more likely to report if they could submit in an electronic
format or if they were to receive further education to help
determine what type of incident requires a report.21 A previous
initiative to address some of these issues significantly increased
the number of occurrence reports submitted over a variety of
hospitals and units.29 Acute care centres in Canada that wish to
increase incident reporting may achieve a comparable increase
through similar programming. 

Other methods of incident identification could be
explored. A recent systematic review reported the trigger tool
method (used in this investigation) as the least labour-intensive
and the least expensive of all conventional incident-tracking
methods.16 However, the trigger tool method discussed in the
systemic review was a fully operationalized, automated 
process. In hospitals without the technology necessary to track

medication administration, a fully automated trigger tool 
system would not be possible. For acute care centres with
widespread use of controlled-access cabinets (which record all
drug withdrawals) or those that use electronic medication
administration records, adoption of an automated trigger tool
is possible. 

The creation of a staff position dedicated to medication
safety could improve incident reporting or even pave the way
for alternative methods of incident tracking. The American
Society of Health-System Pharmacists has described the training
and employment of a medication safety officer, who would be
responsible for increasing the reporting of ADEs, performing
follow-up on reported occurrences, overseeing analysis of data,
and assisting in development and implementation of process
changes to improve medication safety.31

This study was limited by the retrospective nature of data
collection. Clinical situations may have been interpreted 
incorrectly if charting was incomplete or vague. This investiga-
tion may have underestimated the incidence of harmful opioid
incidents, as it was not possible to examine all charts because of
time constraints. In addition, some incidents may not have
been captured by the 3 methods used to identify naloxone
administration. Furthermore, although the investigators estab-
lished criteria to determine whether naloxone had alleviated the
symptoms of opioid toxicity, they did not assess whether the
patient’s clinical status was severe enough to warrant naloxone
administration. Although the appropriateness of naloxone
administration was not the focus of this study, this omission
may have led to overestimation of the degree of patient harm
experienced. The data analysis also had limitations. Pharmaco-
dynamic drug interactions were not considered in this study
because of their possible variability. If this type of interaction
had been accounted for, the analysis might have yielded differ-
ent results. There is also the risk that the results were skewed
because of the homogenous nature of the analysis panel. In the
future it would be beneficial to have a myriad of professionals
involved, to stimulate a more thorough assessment of the cases,
as well as to facilitate policy changes in a more holistic fashion. 

CONCLUSIONS

Adverse drug events involving opioids occurred in the
acute care centres under study. A combination of medication
safety initiatives involving multiple disciplines may be required
to decrease the incidence of these events, as well as to better
document their occurrence.
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