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ABSTRACT
Background: Opioid misuse constitutes a health care crisis in Canada, 
and coprescription of opioids with sedatives has been associated with 
adverse events. Opioids and sedatives are frequently administered 
in the intensive care unit (ICU). The rate of continuation of opioid–
sedative combinations after an ICU admission at the study institution 
was unknown. 

Objectives: To determine the rates of opioid and sedative 
coprescriptions following an ICU admission and to identify factors 
associated with continuation of hospital-initiated opioid–sedative 
coprescriptions at ICU transfer and hospital discharge.

Methods: This retrospective chart review involved patients admitted 
to ICUs at a tertiary care centre between April 1, 2018, and March 31, 
2019. Baseline characteristics were obtained from a clinical database and 
medication information from medication reconciliation forms. An opioid 
coprescription was defined as prescription of an opioid in combination 
with a sedative (benzodiazepine, z-drug, gabapentinoid, tricyclic 
antidepressant, or antipsychotic), and hospital-initiated coprescriptions 
encompassed various predefined scenarios of therapy started or modified 
before ICU transfer. Factors associated with hospital-initiated opioid 
coprescription were analyzed by multivariable logistic regression. 

Results: A total of 735 patients met the inclusion criteria. At ICU 
transfer, 23.0% (169/735) of the patients had an opioid coprescription, 
and 87.0% (147/169) of these coprescriptions were hospital-initiated. 
At hospital discharge, 8.6% (44/514) of the patients had an opioid 
coprescription, and 56.8% (25/44) of these coprescriptions were 
hospital-initiated. Male sex, home opioid coprescription, surgical 
patient, prolonged hospital stay, and in-hospital death were significantly 
associated with hospital-initiated opioid coprescription at the time of 
ICU transfer. Home opioid coprescription was significantly associated 
with opioid coprescription at the time of hospital discharge.

Conclusions: Hospital-initiated opioid coprescriptions accounted for the 
majority of opioid coprescriptions at ICU transfer and hospital discharge. 
Pharmacists should assess all opioid coprescriptions to determine 
whether discontinuation and/or dose reduction is appropriate.

Keywords: opioid coprescription, opioid, sedative, intensive care, critical 
care, associated factors

RÉSUMÉ
Contexte : L’abus d’opioïdes est une crise sanitaire au Canada, et les 
opioïdes coprescrits avec des sédatifs ont été associés à des événements 
indésirables. Les opioïdes et les sédatifs sont fréquemment utilisés en unité 
de soins intensifs (USI). Sur le lieu de l’étude, on ne connaissait pas le taux 
de maintien de l’utilisation de la combinaison opioïdes-sédatifs après une 
admission en USI. 

Objectifs : Déterminer les taux de coprescription d’opioïdes et de sédatifs 
suite à une admission en USI et identifier les facteurs associés au maintien 
de l’utilisation des coprescriptions d’opioïdes et de sédatifs amorcées par 
l’hôpital au moment du transfert hors de l’USI et du congé hospitalier.

Méthodes : Cet examen rétrospectif des dossiers portait sur des patients 
admis en USI d’un centre de soins tertiaires entre le 1er avril 2018 et le 
31 mars 2019. Les caractéristiques de base ont été obtenues à partir d’une 
base de données clinique et des informations sur les médicaments à partir 
des formulaires de bilan comparatif des médicaments. Une coprescription 
d’opioïdes a été définie comme « La prescription d’un opioïde associée à 
un sédatif (benzodiazépine, médicament z, gabapentinoïde, antidépresseur 
tricyclique ou antipsychotique) ». Les « coprescriptions amorcées par 
l’hôpital » correspondaient à des coprescriptions initiées ou modifiées 
avant le transfert hors de l’USI, selon des scénarios préalablement définis. 
Les facteurs associés à la coprescription d’opioïdes amorcée par l’hôpital 
ont été analysés par régression logistique multivariée. 

Résultats : Au total, 735 patients répondaient aux critères d’inclusion. 
Lors du transfert hors de l’USI, des opioïdes étaient coprescrits à 23,0 % 
(169/735) d’entre eux; de ces coprescriptions, 87,0 % (147/169) étaient 
amorcées par l’hôpital. Au moment du congé hospitalier, des opioïdes 
étaient coprescrits à 8,6 % (44/514) d’entre eux; de ces coprescriptions, 
56,8 % (25/44) étaient amorcées par l’hôpital. Le sexe masculin, la 
coprescription d’opioïdes à domicile, l’admission en chirurgie, le séjour 
prolongé à l’hôpital et le décès à l’hôpital étaient fortement associés à la 
coprescription d’opioïdes amorcée par l’hôpital au moment du transfert 
hors de l’USI. La coprescription d’opioïdes à domicile était fortement 
associée à la coprescription d’opioïdes au moment du congé de l’hôpital.

Conclusions : Les coprescriptions d’opioïdes amorcées par l’hôpital 
représentaient la majorité des coprescriptions au moment du transfert hors 
de l’USI et au moment du congé de l’hôpital. Les pharmaciens doivent 
évaluer toutes les coprescriptions d’opioïdes pour déterminer si l’arrêt 
et/ou la réduction de la dose est appropriée.

Mots-clés : coprescription d’opioïdes, opioïde, sédatif, soins intensifs, 
facteurs associés 
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INTRODUCTION
Opioid misuse is a major health care concern in Canada, 
and long-term opioid use increases the risk of opioid use 
disorder, overdose, and death.1 In Nova Scotia, where this 
study was conducted, opioids are prescribed at a higher 
rate than the national average.2 Most patients admitted to 
an intensive care unit (ICU) are exposed to opioids,3 and 
the use of opioids is promoted by guidelines for the preven-
tion and management of pain, agitation/sedation, delirium, 
immobility, and sleep disruption in ICU patients.3 These 
guidelines recommend an analgesia-first (analgesic used 
before a sedative) or analgesia-based (analgesic used instead 
of a sedative) approach.3 

Sedatives are prescribed in the ICU for various indi-
cations,3 but emerging evidence suggests that concurrent 
administration of sedatives and opioids intensifies the risk 
of opioid-related harm.4-10 For example, coprescription of 
opioids with benzodiazepines has been associated with 
increased risk of adverse outcomes, including death, rela-
tive to opioids or benzodiazepines alone.5,11-15 Despite their 
known risks, such as delirium, benzodiazepines are fre-
quently prescribed in the ICU for their sedative effects.3,16,17 
The Canadian guideline for opioids for chronic noncancer 
pain states that opioids and benzodiazepines should very 
rarely be prescribed together because of the risks of enhanced 
depressant effects.18 

Other sedatives, such as z-drugs, gabapentinoids, tri-
cyclic antidepressants (TCAs), and antipsychotics, may 
be prescribed in combination with opioids in the ICU. 
Z-drugs, which are benzodiazepine receptor agonists, are 
commonly prescribed as sleep aids. Medications such as 
gabapentinoids and TCAs are recommended as part of a 
multimodal approach for management of neuropathic pain 
in the ICU.3 Antipsychotics are used to treat delirium in the 
ICU, although there is a lack of evidence for efficacy.3,19-21 
Coprescription of opioids with these sedatives has also been 
associated with an increased risk of adverse events.6-12,22,23 

The ICU may be a source of initiation of opioid copre-
scriptions, defined as the combination of an opioid with a 
sedative. Local prescribing patterns for opioid coprescrip-
tions after an ICU admission were previously unknown. 
The purposes of this study were to evaluate the proportions 
of patients with opioid coprescriptions at the time of ICU 
transfer and hospital discharge and to determine factors 
associated with hospital-initiated opioid coprescriptions. 
Understanding prescribing patterns and associated factors 
could inform future strategies for determining appropriate 
use, deprescribing, and opioid and sedative stewardship. 

METHODS
This retrospective study involved patients admitted to the 
medical–surgical and medical–surgical–neurological ICUs 
of the Queen Elizabeth II Health Sciences Centre (QEII HSC) 

at Nova Scotia Health in Halifax, Nova Scotia, from April 1, 
2018, to March 31, 2019. The QEII HSC is a tertiary care 
centre with two level 1 ICUs, one 12-bed medical–surgical–
neurological ICU, and one 8-bed medical–surgical ICU. The 
ICUs serve patients from across the Atlantic provinces, are 
staffed by intensivists, have a 1:1 nurse-to-patient ratio, and 
are staffed by clinical pharmacists 5 days a week for 8 h/day. 

Patients included in the analysis were 16 years of age or 
older, had survived to ICU transfer, and had complete hos-
pital admission and ICU transfer medication reconciliation 
forms. For patients with multiple hospital admissions dur-
ing the study period, each admission was assessed separ-
ately; for patients with multiple ICU admissions during their 
hospital stay, only the last ICU admission was included. 

This study was approved by the Nova Scotia Health 
Research Ethics Board on March 5, 2020 (file 1025396), and 
the need for participant consent was waived.

Outcome Measures
The primary outcomes were the proportions of patients with 
an opioid coprescription at ICU transfer and at hospital dis-
charge, as well as the proportions of opioid coprescriptions 
that were hospital-initiated at these time points. The pro-
portion of patients with opioid coprescriptions at hospital 
discharge included those for whom the medications were 
prescribed at ICU transfer and subsequently continued at 
hospital discharge. Opioid coprescriptions initiated after 
patients were transferred out of the ICU (before discharge 
from hospital) were not included. The appropriateness of 
medication use was not assessed.

An opioid coprescription was defined as the concur-
rent prescription of at least one opioid with at least one 
sedative. Sedatives included benzodiazepines, z-drugs, gaba
pentinoids, TCAs, and antipsychotics (for a complete list of 
the drugs considered in this study, see Appendix  1, avail-
able from https://www.cjhp-online.ca/index.php/cjhp/issue/
view/​213). Patients’ home medications before admission and 
medication changes made in hospital were analyzed to deter-
mine whether opioid coprescriptions were hospital-initiated. 
Opioid coprescriptions were considered hospital-​initiated in 
the following scenarios: the patient was receiving neither 
an opioid nor a sedative at home, and both were initiated in 
hospital; the patient was receiving an opioid at home, and a 
sedative was initiated in hospital; the patient was receiving 
a sedative at home, and an opioid was initiated in hospital; 
the patient was receiving an opioid and a sedative at home, 
and the opioid dose was increased in hospital; the patient 
was receiving an opioid and a sedative at home, and 
another sedative was initiated in hospital; and the patient 
was receiving an opioid and a sedative at home, and a 
different sedative was initiated in hospital. An increase 
in sedative dose was not a criterion for hospital-​initiated  
opioid coprescription, because dose-related adverse 
effects have been established for benzodiazepines5,24 and 
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gabapentinoids7,8 but not for the other sedative drug classes, 
and dose conversion between the sedative drug classes has 
not been established.

The secondary outcome consisted of factors associ-
ated with hospital-initiated opioid coprescription at ICU 
transfer and hospital discharge. Data were collected for the 
following characteristics: age, sex, comorbidities (AIDS, 
cirrhosis, hepatic failure, immunosuppression, leukemia/
multiple myeloma, lymphoma, and metastatic cancer), 
long-term dialysis, home opioid coprescriptions, patient 
type (medical or surgical), Acute Physiology and Chronic 
Health Evaluation (APACHE) IV predicted mortality, dur-
ation of invasive mechanical ventilation, presence of delir-
ium (according to the Confusion Assessment Method in 
the ICU) in the 24 h before ICU transfer, level of sedation 
(according to the Richmond Agitation-Sedation Scale) in 
the 24 h before ICU transfer, ICU length of stay, number of 
readmissions to the ICU, hospital length of stay, and hospi-
tal discharge location. 

Data Collection and Procedures
The ICU clinical database was used to generate a list of 
patients admitted to the QEII HSC ICUs from April 1, 2018, 
to March 31, 2019, who were 16 years of age or older and 
who survived to ICU transfer. 

The digital patient record (OneContent by Allscripts 
Healthcare) was used to view medication reconciliation 
forms at the time of admission, ICU transfer, and hospital 
discharge and to collect medication names, routes of admin-
istration, and doses. For patients discharged from hospital 
directly from the ICU, the hospital discharge medication 
reconciliation form was also considered their ICU trans-
fer medication reconciliation form. Total daily doses were 
collected for opioids, benzodiazepines, and gabapentin-
oids because dose-related risks have been identified with 
these medications.5,7,8,24,25 For medications prescribed on 
an “as needed” basis or with dose or frequency ranges, the 
maximum possible total daily dose was collected. Opioid 
doses were converted to morphine milligram equivalents 
(MME),18 and benzodiazepine doses were converted to 
diazepam milligram equivalents (DME).26 Data collection 
was performed by the principal investigator (T.T.), and 10% 
of patient records were reviewed by a co-investigator (H.N. or 
S.B.) to ensure accuracy. The categorization of opioid copre-
scriptions as hospital-initiated was performed by the prin-
cipal investigator (T.T.) and confirmed by a co-investigator 
(H.N. or S.B.). 

Data Analysis
Baseline characteristics and primary outcomes were sum-
marized descriptively. For the secondary outcome, patients 
were divided into 2 groups: those with and those without 
hospital-initiated opioid coprescription. Variable data 
collected from the ICU clinical database were tested for 

association with hospital-initiated opioid coprescription 
at ICU transfer and hospital discharge. Univariable non-
parametric analyses at each time point were performed 
using all variables. For the multivariable logistic regression 
analyses, one variable for every 10 cases was used to reduce 
the potential effect of overfitting.27 After the univariable 
analysis, variables were ranked in order of importance in 
predicting the outcome, on the basis of clinical expert rea-
soning and variables found to be significant in the litera-
ture.27 Variables were ranked as follows, beginning with the 
highest importance: home opioid coprescription, patient 
type (medical or surgical), ICU length of stay, hospital 
length of stay, APACHE IV predicted mortality, duration 
of invasive mechanical ventilation, sex, age, hospital dis-
charge location, presence of delirium, comorbidities, level 
of sedation, number of ICU readmissions, and long-term 
dialysis. Multivariable logistic regression was conducted for 
each time point to determine significant factors (p < 0.05) 
independently associated with hospital-initiated opioid 
coprescription. All data were analyzed in IBM SPSS Statis-
tics for Windows, version 26.0.

RESULTS

Overall, 848 adults were admitted to the QEII HSC ICUs 
between April 1, 2018, and March 31, 2019, and survived 
to ICU transfer. Of those screened, 735 were included, and 
514 (69.9%) of these were discharged from the QEII HSC 
with legible discharge medication reconciliation forms 
and were included in the hospital discharge analysis (Fig-
ure 1). The median age of included patients was 63 years, 
and 61.0% were male (Table 1). Before hospital admission, 
11.6% (85/735) of the patients had opioid coprescriptions. 
The median ICU length of stay was 2.45 days, and 69.1% of 
patients received mechanical ventilation. 

The proportion of patients with an opioid copre-
scription at ICU transfer was 23.0% (169/735), and 87.0% 
(147/169) of these opioid coprescriptions were hospital-​
initiated (Table 2). Of the patients with a hospital-initiated 
opioid coprescription at ICU transfer, 40.1% (59/147) had 
not been receiving an opioid or a sedative at home (before 
the hospital stay), 36.7% (54/147) had been receiving a 
sedative only, and merely 3.4% (5/147) had been receiving 
an opioid only. At hospital discharge, the proportion of 
patients with an opioid coprescription was 8.6% (44/514), 
and 56.8% (25/44) of these opioid coprescriptions were  
hospital-initiated (Table 2). All patients who were dis-
charged with a hospital-initiated opioid coprescription had 
been receiving a sedative (18/25) or both an opioid and a 
sedative (7/25) at home. Patients with opioid coprescrip-
tion at home and categorized as having a hospital-initiated 
opioid coprescription most commonly met the definition 
because their opioid dose had been increased (26/29 at ICU 
transfer and 7/7 at hospital discharge). 
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Median daily doses of opioids, benzodiazepines, and 
gabapentinoids were higher at ICU transfer than at hospital 
discharge (Table 3). Benzodiazepines (46.3%) and antipsy-
chotics (38.8%) were the sedatives most commonly prescribed 
at ICU transfer, whereas benzodiazepines (72.0%), z-drugs 
(28.0%), and gabapentinoids (28.0%) were most commonly 
prescribed at hospital discharge. Hospital-initiated opioid 
coprescriptions with multiple sedatives were common at ICU 
transfer (36.7%) and hospital discharge (60.0%) (Table 3). 

In the multivariable logistic regression at ICU trans-
fer, up to 14 variables could be tested in the model with 

147 cases. Male sex, home opioid coprescription, surgical 
patient, prolonged hospital stay, and in-hospital mortal-
ity were significantly associated with a hospital-initiated 
opioid coprescription (Table 4). The multivariable logistic 
regression at hospital discharge, with 25 cases, tested the 
2 highest-ranking variables. Home opioid coprescription 
was significantly associated with hospital-initiated opioid 
coprescription (Table 5). The ICU transfer model explained 
12.1% (Nagelkerke R2) of the variance in the outcome, and 
the hospital discharge model explained 4.8% (Nagelkerke 
R2) of the variance in the outcome.

FIGURE 1. Patient flow chart. ICU = intensive care unit, MR = medication reconciliation, OCP = opioid 
coprescription, QEII HSC = Queen Elizabeth II Health Sciences Centre. aFor 2 patients, unable to assess whether 
OCP met hospital-initiated criteria because medication information was missing. bFor 1 patient, unable to assess 
whether OCP met hospital-initiated criteria because medication information was missing.
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TABLE 1 (Part 1 of 2). Baseline and Hospital Stay 
Characteristics

Characteristic
No. (%) of 
Patientsa

Age (years) (median and IQR) n = 735 
63 (51–71)

Sex n = 735
Male 	 448	 (61.0)
Female 	 287	 (39.0)

Medications prescribed at homeb n = 735
No opioid or sedative 	 438	 (59.6)
Opioid 	 131	 (17.8)
Sedative 	 251	 (34.1)
Opioid coprescription 	 85	 (11.6)

APACHE IV comorbiditiesb n = 721
None 	 593	 (82.2)
AIDS 	 6	 (0.8)
Cirrhosis 	 34	 (4.7)
Hepatic failure 	 17	 (2.4)
Immunosuppression 	 33	 (4.6)
Leukemia/multiple myeloma 	 10	 (1.4)
Lymphoma 	 20	 (2.8)
Metastatic cancer 	 47	 (6.5)

Long-term dialysis n = 721
	 41	 (5.7)

ICU admission source n = 732
Direct admission 	 18	 (2.5)
Emergency department 	 234	 (32.0)
Medicine 	 81	 (11.1)
Obstetrics 	 3	 (0.4)
Operating room/postoperative recovery area 	 326	 (44.5)
Psychiatry 	 2	 (0.3)
Surgery 	 1	 (0.1)
Other unit 	 67	 (9.2)

ICU admission location n = 735
Medical–surgical ICU 	 270	 (36.7)
Medical–surgical–neurological ICU 	 465	 (63.3)

Patient type n = 730
Medical 	 368	 (50.4)
Surgical 	 362	 (49.6)

ICU diagnosis n = 731
Cardiovascular 	 118	 (16.1)
Gastrointestinal 	 122	 (16.7)
Genitourinary 	 38	 (5.2)
Hematologic 	 5	 (0.7)
Metabolic/endocrine 	 6	 (0.8)
Musculoskeletal/skin 	 22	 (3.0)
Neurological/neurosurgical 	 131	 (17.9)
Respiratory 	 153	 (20.9)
Sepsis 	 59	 (8.1)
Transplant 	 19	 (2.6)
Trauma 	 58	 (7.9)

TABLE 1 (Part 2 of 2). Baseline and Hospital Stay 
Characteristics

Characteristic
No. (%) of 
Patientsa

APACHE IV predicted mortality n = 693
Low (< 20%) 	 425	 (61.3)
Medium (20%–80%) 	 250	 (36.1)
High (> 80%) 	 18	 (2.6)

Mechanical ventilation n = 734
No. (%) 	 507	 (69.1)
Duration (days) (median and IQR) 0.80 (0–2.11)

CAM-ICU in the 24 h before ICU transfer n = 707
Positive (delirious) 	 134	 (19.0)
Negative (not delirious) 	 573	 (81.0)

Level of sedation in the 24 h before ICU transfer n = 733
RASS –5 to –2 (sedated or comatose) 	 51	 (7.0)
RASS –1 to +1 (target range) 	 595	 (81.2)
RASS +2 to +4 (agitated) 	 12	 (1.6)
Declassedc 	 75	 (10.2)

ICU length of stay (days) (median and IQR) n = 735
2.45 (1.26–4.84)

ICU transfer location n = 735
Home 	 45	 (6.1)
Medicine 	 264	 (35.9)
Obstetrics 	 3	 (0.4)
Psychiatry 	 4	 (0.5)
Surgery 	 397	 (54.0)
Other 	 22	 (3.0)

ICU readmissions n = 735
None 	 702	 (95.5)
1 	 28	 (3.8)
2 	 4	 (0.5)
3 	 1	  (0.1)

Hospital length of stay (days) (median and IQR) n = 727
14.72 (7.46–35.07)

Hospital discharge location n = 734
Home 	 581	 (79.2)
Long-term care facility 	 18	 (2.5)
Rehabilitation centre 	 39	 (5.3)
Another hospital 	 30	 (4.1)
Morgue (died in hospital) 	 66	 (9.0)

APACHE = Acute Physiology and Chronic Health Evaluation, CAM-ICU = 
Confusion Assessment Method for the Intensive Care Unit, ICU = intensive 
care unit, IQR = interquartile range, RASS = Richmond Agitation and 
Sedation Scale.
aExcept where indicated otherwise.
bSum of percentages is greater than 100 because some patients are 
included in more than one group.
cLevel of sedation was not documented for patients who were declassed to 
a lower level of care.
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DISCUSSION

To our knowledge, the rate of opioid coprescription after 
an ICU admission has not been previously studied. In our 
study, almost one-quarter of patients were transferred out 
of the ICU with an opioid coprescription, the majority of 
which were hospital-initiated. The proportion of patients 

with an opioid coprescription at discharge was much lower, 
and over half of these were hospital-initiated. While it is 
encouraging that the proportion of patients with opioid 
coprescriptions drastically decreased from ICU transfer 
to hospital discharge, previous studies have found risks 
associated with opioid coprescriptions during hospital 
admissions,10,23 so assessment of opioids and sedatives and 
their doses is essential at every transfer of care. A higher 
proportion of patients had opioid coprescriptions before 
hospital admission than at hospital discharge. When con-
sidering these results, it is important to highlight that the 
group analyzed at admission and ICU transfer was differ-
ent from (and smaller than) the group analyzed at hospital 
discharge, because for 221 patients, discharge medication 
reconciliation forms were not available.

Benzodiazepines were the most common sedative in 
hospital-initiated opioid coprescriptions. This may not be 
surprising, given that benzodiazepines and related drugs 
were prescribed at a higher rate in Nova Scotia relative to the 
Canadian average.2 Opioid coprescriptions with benzodi-
azepines have been reported in the literature,5,11-15 and have 
been associated with twice the risk of emergency room visits 
or inpatient admissions15 and higher rates of overdose.3,5,13,14 
Despite recommendations against the use of benzodiazepines 
for sedation and recommendations to avoid concomitantly 
prescribed opioids,3,18,28,29 opioids and benzodiazepines 
were commonly prescribed together at our institution. 

Gabapentinoids, which were present in one-quarter 
of hospital-initiated opioid coprescriptions in this study, 
have been associated with twice the odds of opioid-related 
death compared with opioids alone.7,8 In 2019, Health 
Canada issued a safety alert advising caution in the con-
comitant use of opioids and gabapentinoids.30 In contrast, 
gabapentinoids are recommended as adjuncts to opioids for 
neuropathic pain in critically ill patients, in part because of 
their opioid-sparing abilities.3 We did not assess medica-
tion appropriateness, so could not determine whether the 
benefits of this combination outweighed the risks for the 
patients in this study.

The risks of adverse outcomes of z-drugs, antipsychot-
ics, and TCAs in combination with opioids are less well 
documented. Among patients receiving opioid maintenance 
treatment, z-drugs were associated with 1.6 times the risk 
of overdose death compared with opioid maintenance treat-
ment alone.31 Long-term concomitant use of antipsychotics 
with opioids has been found to put men at higher risk of 
fractures.9 TCAs, like gabapentinoids, may have been appro-
priately prescribed for neuropathic pain5 in our patient 
population. However, TCAs were included in a group of 
sedatives that were associated with increased risk of cardio-
pulmonary and respiratory arrest in hospital when com-
bined with opioids, relative to opioids or sedatives alone.10 
There is also evidence that treatment with more than one 
sedative in combination with an opioid may result in greater 

TABLE 2. Proportions of Opioid Coprescriptions at ICU 
Transfer and Hospital Discharge

Outcome
No. (%) of 
Patients

Opioid coprescription at ICU transfer 	 169/735	 (23.0)

Hospital-initiated opioid coprescription at 
ICU transfera

	 147/169	 (87.0)

Opioid coprescription at ICU transfer and 
subsequent hospital discharge

	 44/514	 (8.6)

Hospital-initiated opioid coprescription at ICU 
transfer and subsequent hospital dischargeb

	 25/44	 (56.8)

ICU = intensive care unit 
aFor 2 patients, unable to assess whether opioid coprescription met 
hospital-initiated criteria because of missing medication information.
bFor 1 patient, unable to assess whether opioid coprescription met 
hospital-initiated criteria because of missing medication information.

TABLE 3. Characteristics of Hospital-Initiated Opioid 
Coprescriptions

No. (%)a

Characteristics
At ICU Transfer

(n = 147)

At Hospital 
Discharge  
(n = 25)

Daily dose (median and IQR)
Opioid (MME) 128 (64–308)b 72 (48–128)b

Benzodiazepine (DME) 32 (20–120)  
(n = 68)

20 (10–33)  
(n = 18)

Gabapentin (mg) 800 (300–900)  
(n = 26)

600 (500–2100) 
(n = 5)

Pregabalin (mg) 225 (138–338)  
(n = 10)

188  
(n = 2)

Type of sedative
Benzodiazepine 	 68	 (46.3) 	 18	 (72.0)
Z-drug 	 29	 (19.7) 	 7	 (28.0)
Gabapentinoid 	 36	 (24.5) 	 7	 (28.0)
Tricyclic antidepressant 	 13	 (8.8) 	 3	 (12.0)
Antipsychotic 	 57	 (38.8) 	 6	 (24.0)

No. of sedatives
1 	 93	 (63.3) 	 10	 (40.0)
≥ 2 	 54	 (36.7) 	 15	 (60.0)

DME = diazepam milligram equivalent, ICU = intensive care unit, IQR = 
interquartile range, MME = morphine milligram equivalent.
aExcept where indicated otherwise.
bTwo doses were unknown.
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TABLE 4. Factors Associated with Hospital-Initiated Opioid Coprescription (HI-OCP) at ICU Transfer

No. (%)a

Factor No HI-OCP HI-OCP p Value B Adjusted OR (95% CI) p Value

Age (years) (median and IQR) n = 586
63 (51–72)

n = 147
60 (50–69) 0.064 –0.007 0.993 (0.980–1.006) 0.29

Sex n = 586 n = 147
Female 	 240	 (41.0) 	 46	 (31.3) 0.040 –
Male 	 346	 (59.0) 	 101	 (68.7) 0.422 1.525 (1.005–2.313) 0.047

Opioid coprescription at home n = 586
	 54	 (9.2)

n = 147
	 29	 (19.7) 0.001 1.119 3.063 (1.795–5.227) < 0.001

APACHE IV comorbiditiesb n = 577 n = 142
None 	 476	 (82.5) 	 116	 (81.7) 0.92
AIDS 	 4	 (0.7) 	 2	 (1.4) 0.75
Cirrhosis 	 31	 (5.4) 	 3	 (2.1) 0.16
Hepatic failure 	 13	 (2.3) 	 4	 (2.8) 0.93
Immunosuppression 	 28	 (4.9) 	 5	 (3.5) 0.65
Leukemia/multiple myeloma 	 9	 (1.6) 	 1	 (0.7) 0.70
Lymphoma 	 15	 (2.6) 	 4	 (2.8) > 0.99
Metastatic cancer 	 37	 (6.4) 	 10	 (7.0) 0.93

Long-term dialysis n = 577
	 31	 (5.4)

n = 142
	 10	 (7.0) 0.57

Patient type n = 583 n = 145
Medical 	 311	 (53.3) 	 57	 (39.3) 0.003 –
Surgical 	 272	 (46.7) 	 88	 (60.7) 0.880 2.411 (1.544–3.764) < 0.001

APACHE IV predicted mortality  (median and IQR) n = 550
13.95 (4.18–32.06)

n = 142
12.48 (4.41–32.80) 0.89

Duration of mechanical ventilation (days)  
(median and IQR)

n = 585
0.75 (0.00–1.93)

n = 147
1.00 (0.00–2.68) 0.028 0.084 1.088 (0.981–1.207) 0.11

CAM-ICU in 24 h before ICU transfer n = 567 n = 138
Positive (delirious) 	 103	 (18.2) 	 31	 (22.5) 0.30
Negative (not delirious) 	 464	 (81.8) 	 107	 (77.5)

Level of sedation in 24 h before ICU transfer n = 585 n = 146
RASS –5 to –2 (sedated or comatose) 	 40	 (6.8) 	 11	 (7.5) 0.51
RASS –1 to +1 (target) 	 471	 (80.5) 	 123	 (84.2)
RASS +2 to +4 (agitated) 	 10	 (1.7) 	 2	 (1.4)
Declassed 	 64	 (10.9) 	 10	 (6.8)

ICU length of stay (days) (median and IQR) n = 586
2.38 (1.29–4.66)

n = 147
2.84 (1.17–6.22) 0.15

ICU readmissions n = 586 n = 147
None 	 562	 (95.9) 	 138	 (93.9) 0.21
1 	 21	 (3.6) 	 7	 (4.8)
2 	 3	 (0.5) 	 1	 (0.7)
3 	 0	 (0.0) 	 1	 (0.7)

Hospital length of stay (days) (median and IQR) n = 580
14.15 (7.22–31.81)

n = 145
21.71 (9.81–50.16) < 0.001 0.005 1.005 (1.001–1.009) 0.021

Hospital discharge location n = 585 n = 147
Home 	 474	 (81.0) 	 105	 (71.4) 0.033 – 0.043
Long-term care facility 	 16	 (2.7) 	 2	 (1.4) –1.768 0.171 (0.019–1.523) 0.11
Rehabilitation centre 	 26	 (4.4) 	 13	  (8.8) 0.646 1.908 (0.894–4.072) 0.10
Another hospital 	 22	 (3.8) 	 8	 (5.4) 0.430 1.537 (0.595–3.966) 0.37
Morgue (died in hospital) 	 47	 (8.0) 	 19	  (12.9) 0.644 1.904 (1.012–3.582) 0.046

APACHE = Acute Physiology and Chronic Health Evaluation, CAM-ICU = Confusion Assessment Method for the Intensive Care Unit, CI = confidence interval, 
ICU = intensive care unit, IQR = interquartile range, OR = odds ratio, RASS = Richmond Agitation and Sedation Scale.
aExcept where indicated otherwise. 
bSum of percentages is greater than 100 because some patients are included in more than one group.
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TABLE 5. Factors Associated with Hospital-Initiated Opioid Coprescription (HI-OCP) at Hospital Dischargea

No. (%)b

Factor No HI-OCP HI-OCP p Value B Adjusted OR (95% CI) p Value

Age (years) (median and IQR) n = 488
63 (52–63)

n = 25
54 (50–60) 0.002

Sex n = 488 n = 25
Female 	 295	 (60.5) 	 14	 (56.0) 0.82
Male 	 193	 (39.5) 	 11	 (44.0)

Opioid coprescription at home n = 488
	 52	 (10.7)

n = 25
	 7	 (28.0) 0.020 1.130 3.096 (1.160–8.262) 0.024

APACHE IV comorbiditiesc n = 482 n = 24
None 	 388	 (80.5) 	 16	 (66.7) 0.17
AIDS 	 4	 (0.8) 	 0	 (0.0) > 0.99
Cirrhosis 	 20	 (4.1) 	 1	 (4.2) > 0.99
Hepatic failure 	 11	 (2.3) 	 3	 (12.5) 0.019
Immunosuppression 	 28	 (5.8) 	 0	 (0.0) 0.45
Leukemia/multiple myeloma 	 7	 (1.5) 	 0	 (0.0) > 0.99
Lymphoma 	 13	 (2.7) 	 1	 (4.2) > 0.99
Metastatic cancer 	 41	 (8.5) 	 4	 (16.7) 0.32

Long-term dialysis n = 482
	 26	 (5.4)

n = 24
	 2	 (8.3) 0.88

Patient type n = 487 n = 24
Medical 	 236	 (48.5) 	 7	 (29.2) 0.10 –
Surgical 	 251	 (51.5) 	 17	 (70.8) 0.904 2.470 (0.996–6.124) 0.051

APACHE IV predicted mortality (median and IQR) n = 462
11.84 (3.65–25.38)

n = 25
8.16 (2.94–22.52) 0.34

Duration of mechanical ventilation (days) 
(median and IQR) 

n = 487
0.67 (0.00–1.47)

n = 25
1.12 (0.60–3.19) 0.016

CAM-ICU in 24 h before ICU transfer n = 475 n = 25
Positive (delirious) 	 61	 (12.8) 	 4	 (16.0)
Negative (not delirious) 	 414	 (87.2) 	 21	 (84.0) 0.88

Level of sedation in 24 h before ICU transfer n = 487 n = 25
RASS –5 to –2 (sedated or comatose) 	 27	 (5.5) 	 2	 (8.0) 0.88
RASS –1 to +1 (target) 	 407	 (83.6) 	 21	 (84.0)
RASS +2 to +4 (agitated) 	 7	 (1.4) 	 0	 (0.0)
Declassed 	 46	 (9.4) 	 2	 (8.0)

ICU length of stay (days) (median and IQR) n = 488
2.11 (1.16–3.83)

n = 25
1.93 (0.99–5.39) 0.73

ICU readmissions n = 488 n = 25
None 	 471	 (96.5) 	 23	 (92.0) 0.39
1 	 15	 (3.1) 	 2	 (8.0)
2 	 2	 (0.4) 	 0	 (0.0)
3 	 0	 (0.0) 	 0	 (0.0)

Hospital length of stay (days) (median and IQR) n = 487
11.84 (6.63–22.58)

n = 25
22.86 (9.79–42.04) 0.015

Hospital discharge location n = 488 n = 25
Home 	 480	 (98.4) 	 24	 (96.0) 0.92
Long-term care facility 	 8	 (1.6) 	 1	 (4.0)
Rehabilitation centre 	 0	 (0.0) 	 0	 (0.0)
Another hospital 	 0	 (0.0) 	 0	 (0.0)
Morgue (died in hospital) 	 0	 (0.0) 	 0	 (0.0)

APACHE = Acute Physiology and Chronic Health Evaluation, CAM-ICU = Confusion Assessment Method for the Intensive Care Unit, CI = confidence interval, 
ICU = intensive care unit, IQR = interquartile range, OR = odds ratio, RASS = Richmond Agitation and Sedation Scale.
aThe 2 highest-ranked variables (home coprescription and patient type) were entered in the multivariable logistic regression model.
bExcept where indicated otherwise. 
cSum of percentages is greater than 100 because some patients are included in more than one group.
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risks.4,7,8,11,25,32 One report described a higher risk of over-
dose when benzodiazepines and z-drugs were combined 
with opioids, relative to opioids and a single sedative.11 

In one study of outpatients for whom opioids were dis-
pensed, the odds of death were higher for patients with daily 
MME of at least 50 relative to patients with doses of 1–19 
MME.25 Based on opioid dose alone, the majority of patients 
in our study were potentially at increased odds of death, 
given that the median doses were above 50 MME. Benzo-
diazepines and gabapentinoids have been reported to have a 
dose-related impact on the odds of opioid-related death.5,7,8 
Based on the dose-related risks of these medications, clin-
icians should aim to prescribe the lowest effective dose.

Identification of characteristics associated with hospital-​
initiated opioid coprescription will help focus efforts to dis-
continue opioid coprescriptions after an ICU admission. 
Factors associated with prescription of opioids and some 
sedatives in the ICU and general inpatient population have 
been studied.20,21,33-39 In the current study, home opioid 
coprescription was the factor most strongly associated with 
hospital-initiated opioid coprescription at both time points. 
Similarly, Yaffe and others33 identified preadmission opioid 
use as a factor associated with opioid use after an ICU admis-
sion. An ICU stay may be associated with pain and increased 
opioid requirements, and many home opioid coprescrip-
tions were categorized as hospital-initiated because the opi-
oid dose was increased during the hospital stay. 

Male sex was significantly associated with hospital- 
initiated opioid coprescription at ICU transfer. In one study, 
men were more likely to have an antipsychotic initiated in 
the ICU.34 Our results may be explained by the high propor-
tion of hospital-initiated opioid coprescriptions with anti
psychotics at ICU transfer; however, without more data, the 
significance of male sex as a factor associated with hospital-​ 
initiated opioid coprescription is unknown. Surgical patients, 
relative to medical patients, were more likely to have a 
hospital-initiated opioid coprescription at ICU transfer. 
This may be partially explained by the need for pain control 
after surgery.

Hospital length of stay and in-hospital death may be 
correlated with severity and complexity of illness, and 
sicker patients may have been more likely to require opioids 
and sedatives. Therefore, it is not surprising that prolonged 
hospital stay and in-hospital death were identified as signifi-
cant factors at ICU transfer in our study. A longer hospital 
stay was also associated with long-term opioid use after an 
ICU admission at our institution.33 It is unknown whether 
longer hospital stays led to hospital-initiated opioid copre-
scriptions or if patients remained in hospital longer because 
of their opioid and sedative regimen. The possibility that 
hospital-initiated opioid coprescriptions led to higher mor-
tality cannot be ruled out.

Opioids and some sedatives have valid indications for 
use in the ICU3; however, there is a lack of guidance on the 

appropriateness of their use after an ICU admission. Emer-
ging data indicate that pharmacists can play an important 
role in reducing opioid coprescribing through opioid and 
sedative stewardship. In one study, intervention by a phar-
macist resulted in the discontinuation of approximately 
half (8/17) of ICU-initiated antipsychotics after ICU trans-
fer.38 In another study involving patients with opioid and 
benzodiazepine coprescriptions at a primary care clinic in 
Ontario, a pharmacist-led intervention decreased MME by 
11% and DME by 8%, whereas the control group’s MME 
increased by 15% and DME decreased by 4%.40 Although 
assessing the appropriateness of opioid coprescriptions 
was beyond the scope of our work, it is recommended to 
evaluate the use of this combination to reduce unnecessary 
medication-related risks. 

This study had limitations. We were unable to assess 
ICU-initiated medications because medication reconcilia-
tion was not consistently completed upon admission to ICU. 
Therefore, a detailed definition of hospital-initiated opioid 
coprescription was developed to focus on the opportunity 
for intervention at the time of ICU transfer. This study was 
conducted at 2 tertiary care ICUs, and the results may not 
be generalizable to other institutions; however, the study 
population was large. We were unable to access the dis-
charge medication reconciliation forms of patients trans-
ferred to other facilities outside the QEII HSC. Reliance on 
the medication reconciliation forms for data collection pre-
sented 2 limitations. First, in Nova Scotia, outpatient opioid 
prescriptions must be written on a separate prescription and 
hence may not be documented on the discharge medication 
reconciliation form, which may have resulted in an under-
estimate of opioid coprescriptions at hospital discharge. 
Second, because we collected data from medication recon-
ciliation forms, we did not obtain information about actual 
use of medications prescribed “as needed” or with dose or 
frequency ranges, and we collected doses as the maximum 
possible dose. The reliance on collecting data retrospectively 
is a limitation; however, data accuracy was enhanced by the 
audit of 10% of data collected from the medication reconcili-
ation forms; in addition, the ICU clinical database has strong 
quality controls in place. The logistic regression analysis for 
opioid coprescription at discharge was limited to 2 variables 
in the model because of the small number of cases. Both 
logistic regression analyses explained a small amount of the 
variability in the models, which suggests the presence of 
unmeasured confounders. Finally, the indications for opioid 
and sedative prescriptions were not collected, which pre-
vented an assessment of appropriateness.

CONCLUSION

Nearly one-quarter (23%) of ICU patients had opioid copre-
scriptions at ICU transfer, and 9% had opioid coprescrip-
tions at hospital discharge, the majority of which were 
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hospital-initiated. Pharmacists can play a role as stewards 
of opioid and sedative therapy by assessing all opioid copre-
scriptions to determine whether discontinuation and/or 
dose reduction is appropriate to minimize potential risks. 
Male sex, opioid coprescriptions at home (before the hos-
pital stay), surgical admission, and prolonged hospital 
stay were associated with higher odds of hospital-initiated 
opioid coprescription. The identified factors should be 
evaluated to determine barriers for discontinuation and to 
identify alternative management strategies for opioid and 
sedative stewardship.
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