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R ecently released guidelines on safe opioid prescrib-
ing draw attention to the fact that physicians have the 
ability to curb the opioid epidemic through better 
adherence to prescribing guidelines and limiting opi-

oid use when not clinically indicated.1,2 A consensus statement 
from the Society of Hospital Medicine includes 16 recommen-
dations for improving the safety of opioid use in hospitalized 
patients, one of which is to use the oral route of administration 
whenever possible, reserving intravenous (IV) administration 
for patients who cannot take food or medications by mouth, 
patients suspected of gastrointestinal (GI) malabsorption, or 
when immediate pain control and/or rapid dose titration is 
necessary.2 This recommendation was based on an increased 
risk of side effects, adverse events, and medication errors with 
IV compared with oral formulations.3-5 Furthermore, the rein-
forcement from opioids is inversely related to the rate of onset 
of action, and therefore opioids administered by an IV route 
may be more likely to lead to addiction.6-8

Choosing oral over IV opioids has several additional advan-
tages. The cost of the IV formulation is more than oral; at our 
institution, the cost of IV morphine is 2.5-4.6 times greater than 
oral. Additional costs associated with IV administration include 
nursing time and equipment. Overall, transitioning patients 
from IV to oral medications could considerably lower costs of 
care.9 Ongoing need for an IV line may also lead to avoidable 
complications, including patient discomfort, infection, and 
thrombophlebitis. In addition, the recent national shortage of 

IV opioids has necessitated better stewardship of IV opioids.
Despite this recommendation, our observations suggest 

that patients often continue receiving IV opioids longer than 
clinically indicated. The goal of this study was to identify the 
incidence of potentially inappropriate IV opioid use in hospi-
talized patients.

METHODS
The present study was an observational study seeking to 
quantify the burden of potentially inappropriate IV opioid 
use and characteristics predicting potentially inappropriate  
use in the inpatient setting at a large academic medical cen-
ter in Boston, Massachusetts, using retrospective review of 
medical records.

Definition of Potentially Inappropriate Use and 
Study Sample
We identified all hospitalizations during the month of February 
2017 with any order for IV opioids using pharmacy charge data 
and performed chart reviews in this sample until we reached 
our prespecified study sample of 200 hospitalizations meeting 
inclusion/exclusion criteria further defined below.

We defined potentially inappropriate use of IV opioids as 
use of IV opioids for greater than 24 hours in a patient who 
could receive oral medications (evidenced by receipt of oth-
er orally administered medications during the same 24-hour 
period) and was not mechanically ventilated. This definition 
is consistent with recommendations in the recently released 
consensus statement from the Society of Hospital Medicine.2 
We selected a time frame of 24 hours because IV pain medica-
tions may be indicated for initial immediate pain control and  
rapid dose titration; however, 24 hours should be sufficient time 
to determine opioid needs and transition to an oral regimen 
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Physicians have the potential to decrease opioid 
misuse through appropriate prescribing practices. We 
examined the frequency of potentially inappropriate 
intravenous (IV) opioid use (where oral use would have 
been more appropriate) in patients hospitalized at 
a tertiary medical center. We excluded patients with 
cancer, patients receiving comfort care, and patients 
with gastrointestinal dysfunction. On the basis of 
recent guidance from the Society of Hospital Medicine, 
we defined IV doses as potentially inappropriate if 
administered more than 24 hours after an initial IV dose 

in patients who did not have nil per os status. Of the 
200 patients studied, 31% were administered potentially 
inappropriate IV opioids at least once during their 
hospitalization, and 33% of all IV doses administered 
were potentially inappropriate. Given the numerous 
advantages of oral over IV opioids, this study suggests 
significant potential for improving prescribing practices 
to decrease risk of addiction, costs, and complications, 
ultimately improving the value of care provided. Journal 
of Hospital Medicine 2019;14:678-680. © 2019 Society 
of Hospital Medicine
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in patients without contraindications. After an initial IV dose, 
additional IV doses within 24 hours were considered appropri-
ate, whereas IV doses thereafter were considered potentially 
inappropriate unless the patient had nil per os status, including 
medications. All IV opioids administered within 24 hours of a 
surgery or procedure were considered appropriate. Because it 
may be appropriate to continue IV opioids beyond 24 hours in 
patients with an active cancer diagnosis, in patients who have 
chosen comfort measures only, or in patients with GI dysfunc-
tion (including conditions such as small bowel obstruction, 
colitis, pancreatitis), we excluded these populations from the 
study sample. Patients admitted to the hospital for less than  
24 hours were also excluded from the study, because they 
would not be at risk for the outcome of potentially inappro-
priate use. Doses of IV opioids administered for respiratory 
distress were considered to be appropriate. Given difficulty 
in identifying the appropriate time to transition from patient- 
controlled analgesia (PCA) to IV or per os (PO) opioids, days 
spent receiving opioids by PCA or continuous IV drip were ex-
cluded from the analysis.

We used Fisher’s exact test or the Chi-square test (in the 
setting of a multicategory variable) to calculate bivariable  
P values. We used multivariable logistic regression to identify 
independent predictors of receipt of at least one dose of po-
tentially inappropriate IV opioids, using the hospitalization as 
the unit of analysis.

RESULTS
Of 630 hospitalizations with at least one order for IV opioids 
over a one-month period, we reviewed 502 charts, from which 
we excluded 76 hospitalizations with an active cancer diag-
nosis, 30 with comfort-focused care, 115 with GI dysfunction, 
and 108 with a hospitalization less than 24 hours in duration, 
resulting in 200 hospitalizations included in this analysis (some 
patients met multiple exclusion criteria). Table 1 outlines char-
acteristics of the study population, stratified by appropriate-
ness of IV opioid use. The study population was predominately 
white and had an average age of 56.3 years. The majority of 
patients were on a surgical service. Hydromorphone was the 
most commonly administered opioid. There were significant 
differences in the percentage of doses considered inappropri-
ate between different types of opioids (P < .001), with mor-
phine having the highest proportion of doses considered po-
tentially inappropriate (Table 2).

Thirty-one percent of the cohort was administered at  
least one potentially inappropriate dose of IV opioids. A total 
of 432 of 1,319 (33%) IV doses were considered potentially 
inappropriate.

Predictors of Potentially Inappropriate Use
No significant associations were observed between potentially 
inappropriate IV opioid administration and age, sex, or admit-
ting service (Table 1). Patients with an ethnicity described as 

TABLE 1. Study Population Characteristics and Adjusted Associations with Any Potentially  
Inappropriate Opioid Use.

Characteristic Total Population No Inappropriate Use Any Inappropriate Use

Bivariable

P Value
Adjusted Relative Risk  

(95% Confidence Interval)

n 200 138 62 

Age

   <65

   >65

134 (67%)

66 (33%)

88 (64%)

50 (36%)

46 (74%)

16 (26%)

.19

reference

0.55 (0.27-1.10)

Gender

   Male 

   Female

89 (45%)

111 (56%)

63 (46%)

75 (54%)

26 (42%)

36 (58%)

.65

reference

1.18

 (0.62-2.24)

Ethnicity

   White

   Black

   Other / unknown / patient declined

135 (68%)

22 (11%)

43 (22%)

86 (62%)

17 (12%)

35 (25%)

49 (79%)

5 (8%)

8 (13%)

.06

reference

0.48 (0.16-1.46)

0.39 (0.17-0.93)

Service

   Medicala

   Surgicalb
52 (26%)

148 (74%)

35 (25%)

103 (75%)

17 (27%)

45 (73%)

.86

reference

0.78 (0.38-1.60)

Opioid drip/PCA use

   No

   Yes

169 (84%)

31 (16%)

113 (82%)

25 (18%)

56 (90%)

6 (10%)

.14

reference

0.40 (0.15-1.09)

aMedical service includes general medicine and cardiology

bSurgical service includes general surgery, trauma surgery, orthopedic surgery, thoracic surgery, plastic surgery, and neurosurgery

Abbreviation: PCA, patient-controlled analgesics.
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other, unknown, or declined were less likely to have potentially 
inappropriate use.

DISCUSSION AND CONCLUSIONS
In this cohort of medical and surgical inpatients, we found that 
almost one-third received at least one potentially inappropri-
ate IV opioid administration during their hospitalization, and 
one-third of all IV opioid administrations were potentially in-
appropriate based on current recommendations defining the 
appropriate use of IV versus oral opioids. Although this is a 
single-center analysis, to our knowledge, this is the first study 
to ascertain the rate of potentially inappropriate IV opioid ad-
ministration in hospitalized patients. Our findings suggest that 
quality improvement initiatives are necessary to promote more 
guideline-concordant care in this realm.

Several factors may contribute to overuse. Requests from pa-
tients for immediate pain relief may at times drive prescription 
of the IV formulation. In addition, patients may expect the IV 
formulation because of precedents from prior interactions with 
the healthcare system. Both of these situations may be opportu-
nities for patient education about the equivalent bioavailability 
of oral and IV formulations in patients with a functioning GI tract, 
as well as the relatively small difference in rate of onset between 
the two routes of administration (generally 15-20 minutes). 
When a patient’s pain is well controlled with IV medications, 
physicians may also fail to recognize the need to transition to 
PO medications, further prolonging unnecessary use. Finally, in 
patients with multiple, complex, or deteriorating medical condi-
tions, transitioning to oral opioids may be deprioritized for the 
sake of addressing more urgent medical concerns.

This study highlights the potential for transitioning more pa-
tients to oral opioids, which should be feasible in the inpatient 
setting, where pain needs can often be anticipated in advance 
and oral medications can be administered earlier to overcome 
the short delay in the onset of action between the oral and 
IV routes. Oral medications also have the advantage of a lon-
ger duration of effect, which may provide overall improved 
pain control. At our institution, a recent shortage of IV opioids 
(which occurred after the data collection period for this study) 
and subsequent efforts to limit IV opioid use (via computer-
ized prompts and active pharmacist consultation) resulted in 

an immediate 50% reduction in the daily number of IV opioid 
administrations, further supporting our conclusion that there 
is an opportunity to decrease inappropriate use of IV opioids.

There were no specific patient factors that contributed to 
potentially inappropriate use. Although the ethnicity category 
of other/unknown/declined was significantly less likely to re-
ceive opioids potentially inappropriately, given the heteroge-
neity of this group, it is difficult to draw conclusions on the clini-
cal significance of this finding. Morphine was significantly more 
likely than other opioids to be administered inappropriately.

There are several limitations of this study. Because this was 
a retrospective review, our criteria for appropriate use may 
have resulted in some misclassification; as a result, we can 
comment only on potentially inappropriate use rather than 
on definitively inappropriate use. We attempted to use a 
conservative definition of appropriateness by automatically 
assuming all doses in the first 24 hours of administration to 
be appropriate, which could have resulted in underestimat-
ing potentially inappropriate use. Nonetheless, there may be 
instances in which a patient had suspected malabsorption 
that was not captured or a fluctuating ability to receive oral 
medications within a given 24-hour period (due to nausea, 
for example), resulting in outcome misclassification. In addi-
tion, we did not correlate findings with patient-reported pain 
scores. Because there is no clearly defined pain threshold at 
which IV opioids are indicated, we did not believe that would 
be useful in clarifying appropriate versus inappropriate use. 
That said, we believe that, most of the time, pain medications 
should be able to be titrated appropriately within 24 hours 
to avoid the need for immediate pain relief with IV opioids 
thereafter. Although there may be instances of patients who 
have breakthrough pain severe enough to require IV opioids 
despite adequate titration of oral medications, we believe 
this is likely to represent a small number of our population 
that received potentially inappropriate use. It is worth noting 
that even if we overestimated by 50%, such that the true rate 
of potentially inappropriate IV administrations is 15%, we be-
lieve this would still be a ripe target for quality improvement 
initiatives, given that tens of millions of hospitalized patients 
receive opioids each year in the United States.10 Finally, we 
were unable to quantify the number of providers involved in 
decision-making for these patients, and the single-center na-
ture and short time frame of the study limit generalizability; 
our analysis should be replicated at other hospitals.

In conclusion, in this sample of 200 medical and surgical hos-
pitalizations receiving IV opioids at a large academic medical 
center, we identified potentially inappropriate IV administra-
tion in 31%, suggesting potential to improve value through 
improving prescribing practices.
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TABLE 2. Proportion of Potentially Inappropriate Opioid 
Administrations by Opioid Type

Type of Opioid Proportion (%) of Administrations 
Considered Potentially Inappropriate

P  Value

Morphine 210/471 (44.6%)

Hydromorphone 221/808 (27.4%) < .001a

Fentanyl 1/39 (2.6%)

Methadone 0/1 (0%)

aRate of inappropriate administration was compared between morphine, hydromorphone, 
and fentanyl administrations using a Chi-square test; methadone was excluded from the 
comparison owing to small sample size (presence of a zero cell).
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