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Abstract

—Opioids are commonly administered in the emergency department (ED) and prescribed for the
treatment of back pain. It is important to understand the unintended consequences of this approach
to inform treatment decisions and the consideration of alternative treatments. Recent evidence has
shown that ED opioid prescriptions are associated with future opioid use. The objective of this
study was to measure the association of opioid administration in the ED to patients treated for
back pain with future opioid use.

Methods: This is a retrospective study of opioid naive adults discharged from the ED with a
diagnosis of back pain. Patients were stratified by opioid therapy (hone, ED administration only,
prescription only, or ED administration + prescription). Relative risks of ongoing opioid use
(filling >90-day supply in 180 days following ED visit as documented in the prescription drug
monitoring program) were calculated for each opioid therapy group and compared to no the no
opioid group.

Results: We identified 24,487 opioid naive back pain patients.. The median age was 38 years,
55% were female and 56% were non-Hispanic white. 41% received no opioid, 10% were only
administered an ED opioid, 18% only received a prescription, and 31% received an ED opioid +
prescription. The adjusted relative risks of ongoing use compared to the no opioid group were: ED
only 1.9, prescription only 2.1, ED+ prescription 2.3. The increased risk persisted for other
definitions of ongoing use and after adjustment for baseline pain scores.

Conclusions: For opioid naive patients with back pain, both ED opioid administration and
opioid prescriptions are associated with a doubling of the risk of ongoing opioid use compared to
patients not treated with opioids. This supports the consideration of minimizing exposure to
opioids while treating back pain in the ED.
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INTRODUCTION

Over 2.5 million patients are treated in U.S. Emergency Departments for back pain every
year and approximately 60% of these will be treated with opioids. 1 The short-term safety
and efficacy of parenteral 2-° and oral opioids®8 for treatment of acute pain (including back
pain) in the ED are well established. However, recent studies have identified an association
between ED opioid prescribing and long-term opioid use even with short-term prescriptions.
9-12 This has led to an important reassessment of the long-term implications of exposing
patients to opioids for the treatment of acute pain.

One approach to acute pain is the administration of opioids in the ED for symptom control
to facilitate the evaluation of the etiology, and then discharge without a prescription as an
attempt to mitigate the risk associated with prescription. The safety and effectiveness of this
approach is not known. In addition, there has been a recent push for EDs to use alternatives
to opioids whenever possible and even “opioid free EDs”13. To date there are no studies that
quantify the future risk of ongoing use after a brief exposure to opioids in the ED. To
address this knowledge gap, we measure the association between opioid administration in
the ED to opioid naive patients with back pain and ongoing opioid use in the 6 months
following their ED visit.

METHODS

Design

Setting

Participants

This is a retrospective cohort study of patients discharged from the ED with a diagnosis of
back pain.

We studied a university—associated healthcare system in the Rocky Mountain Region. The
system included an urban-academic hospital, an urban community hospital and three
suburban community hospitals. The total number of ED visits in the system is approximately
500,000 annually.

We included adults aged 18-85 years discharged from a hospital-associated ED between
October 1, 2013 and September 30, 2015 for back pain based on ICD-9 codes.1* Specific
ICD-9 codes are included in Online Table 1. We did not include patients treated in
freestanding EDs as opioid administration as prescribing was rare (<1%) suggesting that this
population was substantially different from those seen in hospital associated EDs. As we
were primarily interested in patients who began using opioids following their ED visit, we
only included opioid-naive patients (no opioid prescriptions in our state prescription drug
monitoring program (PDMP) in the 6 months preceding their index ED visit).1° For patients
with multiple ED visits during the study timeframe we only considered their first visit.
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We collected the following clinical information: age, sex, race (American Indian and Alaska
Native, Asian, Black or African American, Native Hawaiian and Other Pacific Islander,
White or Caucasian, multiple race, other), ethnicity (Hispanic or non-Hispanic), ED where
the visit occurred, insurance, length of stay, triage category defined as Emergency Severity
Index (ESI) and pain scores. Race/ethnicity was dichotomized to Non-Hispanic White vs.
other for analysis. Insurance was categorized as Medicaid, Medicare, private, uninsured and
other, and ESI as 1-2, 3, and 4-5. We had four levels of our exposure variable: 1) No opioid
administered in the ED and no opioid prescription at discharge(No opioid), 2) opioids
administered in the ED but no prescription (ED opioid)n, 3) no opioids administered in the
ED but patient given an opioid prescription (Prescription opioid) and 4) opioids given in the
ED and an opioid prescription provided at discharge (ED+ prescription opioid). The no
opioids group served as the primary comparator.

Data sources and measurements

Study size

We collected clinical information from the system-wide electronic health record (EHR; epic
Madison, WI). Patient histories for filled controlled medication prescriptions in the PDMP
were obtained from the State Department of Public Health and linked to the clinical
information by an honest broker to produce a de-identified limited dataset that was used for
all analysis. A description of the linking process is included in Appendix 2

A sample size of 1,774 subjects treated with opioids and 1,774 subjects not treated with
opioids has 80% power to detect a 30% increased risk for ongoing opioid use assuming a
risk of 10% for patients not treated with opioids. Our data abstraction team requested to pull
data using a timeframe rather than number; based on prior work we estimated that 2 years
would provide an adequate sample.

Quantitative variables

We defined ongoing opioid use as filled prescriptions in the PDMP representing a >90-day
supply in the 180 days post ED index visit. This definition was modified from Barnett et al.
[14] as we only had prescription histories for the 6 months following the ED visit. We also
examined an alternative definition of >4 prescriptions in the 6 months following the ED
visit.16 A history concerning for aberrant use was defined as opioid prescriptions filled from
five or more prescribers and five or more pharmacies in a six-month period. 17

Statistical Methods

We used relative risk regression (general linear model with a binomial log link function) to
examine the risk associated with each level of exposure to opioid (none, ED only,
prescription only, and in ED + prescription) and ongoing opioid use. All models were
adjusted for age, sex, and race/ethnicity of the patient and the hospital were the patient was
seen. Data were collected using REDCAP (Nashville, TN) and all analyses were performed
in R version 3.5.2 (2018-12-20). The stats package v.3.5.2 was used for all general linear
regression.
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We performed two exploratory analyses. First, severity of pain is one potential confounder
of the association of ED opioid administration, prescriptions at discharge and ongoing
opioid use. Pain scores were not universally measured in our cohort. Given this limitation,
we examined ongoing use adjusted for baseline pain scores in the subset of patients with
pain scores. We also re-examined the entire data set using imputed pain scores. Random
forests were utilized to impute missing data using multiple (m=5) imputation by chained
equations and analyses were repeated and pooled across all imputed data sets.18 Second, we
examined if the association of opioid administration in the ED with ongoing opioid use was
different for oral and parenteral opioids.

To determine the potential for residual confounding, we calculated E values for our primary
outcomes. The E-value is defined as *“as the minimum strength of association, on the risk
ratio scale, that an unmeasured confounder would need to have with both the treatment and
the outcome to fully explain away a specific treatment-outcome association, conditional on
the measured covariates” 18

Ethical review

Our Institutional Review Board (IRB) reviewed and approved the study. The study was
conducted under a waiver of informed consent given the retrospective nature of data
collection and no greater than minimal risk determination by IRB.

RESULTS

We identified 63,416 back pain visits throughout our system during the study period. The
stratification of patients is show in Figure 1. Our final sample included 24,487 opioid naive
patients discharged from a hospital-associated ED following a back pain-related visit. Our
sample had a median age of 38 years, a slight female predominance and was largely non-
Hispanic White (Table 1). Just over half of patients were in the no opioid group, while the
remaining patients were roughly evenly split between the ED opioid, prescription opioid and
ED+prescription opioid group. (Table 1). In the ED, 5,193 (21%) patients received only oral
opioids and 4,779 (20%) patients received parenteral opioids. The distribution of use of each
opioid was: oral oxycodone 36.1%, oral hydrocodone 17.3%, oral hydromorphone 0.7%,
oral morphine 0.2%, injected morphine 34.6% and injected hydromorphone 18.8% (note:
patients may have received more than 1 medication). At discharge the opioids prescribed
were oxycodone 47%, hydrocodone 40%, and tramadol 11%. The median number of
morphine milligram equivalent/day was 30 with a range of 2 to 250 and an IQR of 20 to 40.
89% of prescriptions were for 50 or less MME/day.

Using our primary outcome definition (>90-day supply in the 180 days post ED index visit)
15575 (2%) patients went on to ongoing opioid use. The unadjusted absolute proportion of
ongoing opioid use among patients with each level of exposure is shown in Table 2. Using
our secondary definition (> 4 prescriptions in 6 months) the rate of ongoing use was high
(4%)18, but the increased risk associated with each level of exposure was similar (Table 2).
Only 148 (1%) of patients in our cohort met our definition of aberrant use 17. The number of
subjects with aberrant use for each level of exposure is shown in Table 2.
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Patients in the ED opioid and prescription opioid groups were both associated with an
increased risk of ongoing opioid use (Table 3), and this risk persisted after adjustment for
age, race and triage category (ESI). Given the small number of patients who went on to
aberrant use, we were unable to perform an adjusted analysis for this outcome.

A total of 14,901 (58%) of patients had pain scores recorded. The majority of patients had
pain scores six or greater (online appendix Figure 1). Patients with an ESI of 4 or 5 were less
likely to have pain scores recorded while a higher proportion of non-Hispanic white patients
had pain scores recorded (Online appendix Table 1). Among the subset of patients with pain
scores recorded, the adjusted strength of the association between ED opioid and prescribed
opioid and increased risk of ongoing use compared to no opioid was relatively unchanged
compared to the entire data set: ED administration only 2.0 (95% CI 1.4 to 3.2), prescription
only 1.8 (95% CI 1.2 to 2.6), ED administration and prescription 2.5 (95% CI 1.9 to 3.5).

As a secondary analysis, we explored potential differences in the risk of ongoing use
between oral and parenteral opioids. Because filling a prescription at discharge was strongy
associated with ongoing use, we measured the risk of ongoing use for oral and parenteral
opioid administration during the ED visit in two strata: patients who filled an opioid
prescription and patients who did not fill a prescription. Among patients who filled an opioid
prescription, parenteral opioid administration (adjusted RR 1.1, 95% CI 0.9 to 1.4) and oral
ED administration (adjusted RR 1.1, 95% CI 0.8 to 1.4) were similarly associated with
ongoing use compared to the no opioid group.. If the patient did not receive a prescription,
risks were also similar (adjusted RR 1.9, 95% CI 1.3 to 2.8 and adjusted RR 1.8, 95% CI 1.2
to 2.6 for oral and parenteral respectively vs. the no opioid group).

The calculated E values for the crude and adjusted associations between the administration
of parenteral and oral opioid administration in the ED and ongoing opioid use were >3 for
all levels of exposure and both outcome definitions suggesting that residual confounding is
unlikely to account for the observed associations.

DISCUSSION

We found that both opioids administered in the ED and/or by prescription were associated
with an increased risk of ongoing of opioid use among opioid naive patients with back pain.
This provides the first evidence that even a single dose of opioids in the ED may have
downstream ramifications for our patients. By focusing on an opioid naive population these
results reinforce the importance of primary prevention, supporting a reduction in opioid
exposures in the ED in addition to limiting the use of prescription opioids. Further, this
identifies the need for future systematic evaluations of alternative nonopioid modalities for
back pain in the ED.

Our findings are consistent with prior work demonstrating that opioid prescriptions for the
short-term treatment of pain are associated with an increased risk of long-term opioid use.
Prior studies have identified unexpectedly high rates of ongoing opioid use following
prescription opioids for acute pain from minor surgical procedures 9, dental procedures 12,
and orthopedic procedures 10. The absolute rate of ongoing use reported in these studies
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varies; this may be due to differences in the definition of ongoing use or differences in the
conditions. Still these studies consistently identify an increased risk of long-term opioid use
amongst patients treated with opioids for an acutely painful condition.

Specific to emergency medicine, the association of ED opioid prescribing and ongoing
opioid use has been reported previously. Hoppe et al. studied multiple painful conditions 11
and Delgado et al. studied ankle sprains.1® The rate of opioid prescribing at discharge in the
current study was similar to the overall rate reported for multiple ED painful conditions
(47%) 11 and higher than that reported for ankle sprains (25%).18 The rate of long-term use
in the current study using the definition of filling a greater than 90 day supply in the six
months following the visit was much lower than that reported by Hoppe (12%) although this
comparison is limited by different definitions of ongoing use (an opioid prescription within
+/- 30 days of the 1 year anniversary of the ED visit). When we used the definition
suggested by Delgado (> 4 scripts filled more than 30 and less than 180 days following the
ED visit), we found a rate much higher than the 0.7% identified among patients treated for
ankle sprain. The relative risk for ongoing opioid use when opioids were prescribed versus
not prescribed was similar to that reported by Hoppe for a variety of painful conditions (OR
1.8). Interestingly both the Delgado and the current study found a surprisingly high rate of
ongoing opioid use (approximately 1%) among patients who did not receive opioids for
what are considered to be self-limited conditions. A recent study found a much lower rate of
ongoing use (1%) using a definition of six prescriptions in 6 months. 1° However, this study
suffers from a low enrollment rate (approximately 66%) and only 85% follow-up. Finally, a
Canadian study found approximately 9% of patients had ongoing use at 2 months but they
reported low rates of misuse,2? with many patients taking opioids for the pain that led to
their ED visit. When considered in total, these studies suggest that an ED visit is a risk factor
for long-term opioid use.

There is little information regarding the administration of opioids in the ED for the treatment
of back pain. While the exact proportion of ED patients with back pain treated with
parenteral opioids is not well quantified in the literature, a review of the most commonly
used opioids suggests that the percentage is greater than 10%.1 This is consistent with the
20% observed in our study. Parenteral opioids offer several potential advantages over oral
medications including more rapid onset and ease of titration. However, rapid increases in
brain concentrations may increase the reinforcing effects that lead to long-term opioid use
and abuse. 21 While we did not assess abuse, we found the risk of ongoing use among
patients treated with parenteral opioids was similar when compared to patients given oral
opioids in the ED. This suggests that when providers believe opioids are necessary, they can
choose between oral and parenteral opioids based on clinical circumstances without being
overly concerned about additional risk of ongoing use.

The long-term adverse effects of opioid use are well described. In addition to the well-
publicized issues of overdose and opioid use disorder, long-term use is associated with
increased risks of depression, hyperalgesia and decreased overall function.22 These long-
term risks carry a significant personal and societal burden and discontinuing chronic opioid
use is difficult. More than 50% of patients who received more than a 90-day supply will go
on to continued use at 3 years.23 Therefore some have argued that the best course of action
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primary prevention by avoiding the initial exposure to opioids that can trigger the
progression to long-term use. 24 This can be challenging for emergency providers caring for
patients who present in acute pain and distress requesting relief, with limited time and
resources. Opioids have historically been the standard of care for acute pain, but providers
have not had the information necessary to appropriately assess the risks and benefits of their
use. This project provides additional risk information that may assist in both shared
decision-making and the development of ED analgesia protocols. While the absolute risk is
small, patients should understand that what they expect to be a short-term treatment could
progress to long-term use and the attendant risks of misuse, abuse and overdose. 23

As evidence of ongoing harm following an opioid exposure from an ED visit continues to
emerge, there is need for the specialty of emergency medicine to reassess our reliance on
opioids. As part of a responsible response to the opioid crisis, we need to continually
systematically evaluate the impact of or ED opioids when compared to analgesic
alternatives. This includes research on the efficacy and safety of non-opioid medications as
well as addressing barriers to implementation of other treatments as emergency medicine
shifts away from an opioid-centric paradigm. 1325

LIMITATIONS

The retrospective design of our study introduces several limitations. We used data collected
for clinical purposes that can increase the risk of misclassification. However, there is no
reason to suspect any misclassification to systematically differ between groups. We only
considered prescription opioids captured by our state PDMP. Patients who used opioids
obtained without a prescription written in our state or who went on to use illicit opioids
would be misclassified.

Finally, while we believe that the causal link between opioid exposure and future opioid use
has face validity, we recognize that the lack of random treatment assignment has the
potential for residual confounding. We explored this possibility using E-values and found
that any potential confounder would need to have a very strong relationship (relative risk >3)
to both our exposure and outcome. One potential confounder that might meet this threshold
is severity of pain. While we cannot exclude severity of pain rather than opioid exposure as
the causal factor, it is important to note that all subjects in our cohort were discharged from
the ED suggesting that while severity may be a factor in determining if opioids were
administered, none of the patients was felt to have pain severe enough to warrant admission.
In addition, our limited scale analysis of patients for whom a pain score was recorded, the
relative risk of ongoing use was not significantly associated with higher pain score.

There are also limitations to the external validity of our study. Our findings may not
generalize to other types of pain. It is possible that other hospital systems may provide
patients with different adjunct treatments (such as physical therapy in the ED or at follow-
up) and these interventions may change the rate of ongoing opioid use. Finally, we found a
substantial variation in the rates of opioid prescribing between our academic and community
sites. There may also be differences between our hospital system and other systems.
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CONCLUSION

For patients treated for back pain in the ED, both ED opioid administration and opioid
prescriptions at discharge are associated with increased risks of ongoing opioid use, with the
highest risk seen in the group of patients provided the combination of opioids in the ED and
by prescription at discharge. Providers should consider this when providing analgesia in the
ED and discuss this risk with patients when they are considering opioids for treatment of
back pain.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Uncomplicated Back Pain Visits
18 - 85 years old
N = 63,416
Y Excluded:
- Not Opioid Naive N = 28,927
o Subsequent Visit N= 3,000
Not Hospital Associated ED N = 7,002
Analysis Sample
N = 24,487
Opioids Not Prescribed | | Opioids Not Prescribed Opioids Prescribed Opioids Prescribed
Not Administered Administered Not Administered Administered
N = 9,985 N = 2,487 N = 4,530 N = 7,485
Figure 1.

Stratification of cases identified by our ICD-9 search.
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