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Background: Pain is commonly experienced by patients with inflammatory bowel disease (IBD). Unfortunately, pain management is a challenge
in IBD care, as currently available analgesics are associated with adverse events. Our understanding of the impact of opioid use on healthcare
utilization among IBD patients remains limited.

Methods: A systematic search was completed using PubMed, Embase, the Cochrane Library, and Scopus through May of 2020. The exposure
of interest was any opioid medication prescribed by a healthcare provider. Outcomes included readmissions rate, hospitalization, hospital length
of stay, healthcare costs, emergency department visits, outpatient visits, IBD-related surgeries, and IBD-related medication utilization. Meta-
analysis was conducted on study outcomes reported in at least 4 studies using random-effects models to estimate pooled relative risk (RR) and
95% confidence interval (CI).

Results: We identified 1969 articles, of which 30 met inclusion criteria. Meta-analysis showed an association between opioid use and longer
length of stay (mean difference, 2.25 days; 95% Cl, 1.29-3.22), higher likelihood of prior IBD-related surgery (RR, 1.72; 95% Cl, 1.32-2.25), and
higher rates of biologic use (RR, 1.38; 95% ClI, 1.13-1.68) but no difference in 30-day readmissions (RR, 1.17; 95% Cl, 0.86-1.61), immunomodulator
use (RR, 1.13; 95% Cl, 0.89-1.44), or corticosteroid use (RR, 1.36; 95% Cl, 0.88-2.10) in patients with IBD. On systematic review, opioid use was
associated with increased hospitalizations, healthcare costs, emergency department visits, outpatient visits, and polypharmacy.

Discussion: Opioids use among patients with IBD is associated with increased healthcare utilization. Nonopioid alternatives are needed to re-
duce burden on the healthcare system and improve patient outcomes.

Lay Summary

Pain control in inflammatory bowel disease presents a challenge due to the potential for adverse effects of opioids in this population. This system-
atic review and meta-analysis demonstrates that opioid use in inflammatory bowel disease is associated with increased healthcare utilization.
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Introduction a prospective cohort of over 6000 patients with CD in the
TREAT (Therapy, Resource, Evaluation, and Assessment
Tool) registry demonstrated increased mortality in patients
taking chronic opioids.? A similar mortality risk has also been
identified in both patients with UC and CD who are pre-
scribed high doses of opioids.** Opioid use in patients with
IBD has also been linked to increased risk of serious infection
and opioid use disorder.>*” Despite the negative safety profile,
it is estimated that 21% of outpatients and 62% of inpatients

Approximately 1.4 million Americans suffer from inflam-
matory bowel disease (IBD), including Crohn’s disease (CD)
and ulcerative colitis (UC).! While the clinical presenta-
tion of IBD varies by disease extent and location, abdom-
inal pain is common symptom in both patients with CD
and UC.?> However, pain management presents a challenge
in IBD, as available analgesics have significant potential for
adverse events in this population. For example, analysis of
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with IBD are prescribed opioids at some point in their disease
course.®

The cost of IBD care is primarily driven by hospitalizations,
emergency department (ED) visits, surgeries, and pharmaceut-
icals.” As the cost of managing IBD continues to rise, it is vital
that we identify potential risk factors for high expenditure in
the IBD population.'® Recent literature has established opioid
use, along with psychiatric disorders, anemia, biologic use,
corticosteroid use, and disease severity, as a risk factor for
increased healthcare spending in patients with IBD.'"-!3 While
opioid use may predict increased spending, it remains un-
clear which aspects of healthcare utilization are driving costs
in patients with IBD who use opioids. Several studies have
attempted to draw connections between opioid use and re-
admission rates, hospitalizations, length of stay (LOS), and
IBD-related surgeries; however, results have been mixed.
Furthermore, there is significantly variability in patient char-
acteristics and in the definition of opioid use. Given the degree
of variability between studies, a pooled analysis is needed to
better understand this relationship between healthcare util-
ization and opioid use in patients with IBD. Therefore, we
performed a systematic review and meta-analysis to deter-
mine if opioid use is associated with increased healthcare util-
ization among patients with IBD.

Methods

Study Eligibility

The aim of this study was to determine if prescription
opioid use is a risk factor for high healthcare utilization in
the IBD population. Studies that reported healthcare utiliza-
tion outcomes in patients with IBD using opioids were eli-
gible for inclusion. For the purposes of this review, any study
documenting an opioid prescribed by a medical provider
during the study period was included. This included opioids
prescribed in the outpatient setting and during a single in-
patient admission. Studies examining opioid use disorder
were excluded from the main analysis; however, they were
incorporated into the sensitivity analysis. The decision to
exclude studies using opioid use disorder as a surrogate for
opioid use was due to the fact that opioid use disorder does
not necessarily represent active opioid or prescription opioid
use. Randomized controlled trials, prospective and retro-
spective cohort studies, longitudinal, and case-control studies
were eligible for inclusion. Case series and case reports were
excluded due to low-quality methodology, as were conference
abstracts due to incomplete data reporting.

Search Strategy

A systematic search of opioid use in IBD was performed by an
experienced health sciences librarian (C.S.) using MEDLINE
(PubMed), EMBASE, the Cochrane Library, and Scopus. No
filters were used in the initial search to reduce the risk of bias.
The initial search and included studies in any language, pub-
lication year, or journal. Both published and nonpublished
(conference abstracts, oral presentations) were also included
in the initial search. Findings were reported according to the
PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) statement, elaboration, and explanation
and the Statement for Reporting Literature Searches for
Systematic Reviews.!*!'¢ All searches were completed by May
2020.

Outcomes

Healthcare utilization is defined as the “quantification or
description of the individual use of health services for the
purposes of disease prevention or cure,” and it is typically
measured by the number of services in a given period of time
divided by the population or as a total aggregate number.!” For
the purposes of this study, we focused our primary outcomes
on 30-day readmission rates, hospitalizations, LOS, total
healthcare costs, ED visits, outpatient visits, polypharmacy,
and use of private or public insurance. Secondary outcomes
included IBD-related surgeries and medications as potential
markers for disease severity. Surgeries included both a prior
history of IBD-related surgery and surgeries that occurred
during the study period. Medications included biologics
(infliximab, adalimumab, certolizumab pegol, golimumab,
vedolizumab, and ustekinumab), immunomodulators
(azathioprine, 6-mercaptapurine, and methotrexate), steroids
(prednisone, methylprednisolone, or budesonide), and small
molecules (tofacitinib). Meta-analysis was conducted on out-
comes that were reported in at least 4 studies. Studies were
included in the systematic review if they were not eligible for
inclusion in the meta-analysis but otherwise met the study
inclusion criteria.

Study Selection and Data Extraction

Titles and abstracts were independently reviewed by J.L.S.
and ].J. for study eligibility and data extraction. If study se-
lection were discordant, the full text was reviewed, and con-
sensus was reached via discussion between the 2 reviewers
(J.L.S. and J.J.). A third reviewer, J.A.B., was available for ad-
judication if no consensus on inclusion could be reached.

Data extraction was independently performed by J.L.S.,
J.J., and L.G.-H. Study demographics, including author, year
of publication, country of publication, study design, sample
size, age range, IBD subtype, and definition of opioid use were
extracted independently by JLS and L.G.-H. For discordant
data, a consensus was reached by discussion between the 2
reviewers (J.L.S. and L.G.-H.). The remaining data were ex-
tracted by J.L.S. and ].J. using a customizable data extraction
tool created in DistillerSR Literature Review Software version
2.34.1 (Evidence Partners, Ottawa, ON, Canada). For studies
eligible for meta-analysis, the data extraction tool contained
2 x 2 tables used to collect raw data calculated from odds
ratios (ORs) and relative risks (RRs). The data collection tool
was also used to collect descriptions of the statistical find-
ings for each of the systematic review outcomes (hospitaliza-
tions, ED visits, costs, insurance type, and polypharmacy).
Discrepant data were re-evaluated by J.L.S. and ]J.J. and re-
solved via discussion between reviewers. Both E.M.B. and
J.A.B. were available for adjudication if the discrepancy could
not be resolved to consensus. We were unable to extract data
from Anderson et al' and Tinsley et al.?” The corresponding
authors were contacted but the critical data were either un-
available or no response was received.

Risk of Bias Assessment and Sensitivity Analysis

A risk of bias assessment was independently performed by
J.L.S. and E.M.B. The Newcastle-Ottawa Scale (NOS) was
used to assess the quality of all cohort and case-control
studies included in the analysis (Table 1).** An NOS score
of 7 or higher was used to identify studies with a low risk
of bias.* As proposed by Egger et al* a visual inspection of
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funnel plots for asymmetry was used to assess publication
bias. Floor and ceiling effects were identified in funnel plots
when relevant (Supplemental Figure 1).

A post hoc, sensitivity analysis was performed to assess the
stability of our meta-analysis findings by using an alternative
definition of opioid use, which included opioid use disorder.
We were able to compare the RRs between our main and al-
ternative definitions of opioid use to determine the influence
of the individual dataset on the pooled analysis.

Statistical Analysis

Pooled rates and 95% confidence intervals (Cls) were cal-
culated from the eligible studies using random-effects
meta-analysis according to the methods described by Hartung-
Knapp-Sidik-Jonkman.*® A random-effects model was used
due to the heterogeneity in study setting, study population,
and study design. The proportions and their 95% Cls were
presented as forest plots. Statistical heterogeneity was as-
sessed using the I? statistic in which 230% signifies significant
heterogeneity. We performed several subgroup analyses based
on the setting and the timing of opioid administration. All
analyses were performed using R version 3.6.2 (R Foundation
for Statistical Computing, Vienna, Austria).

Results

Study Selection

A total of 2059 studies were identified using our search
strategy (Figure 1). Ninety studies were removed due to dupli-
cation, leaving 1969 unique citations. The titles and abstracts

Sheehan et al

of these studies were screened, and 1882 were removed based
on relevance. A total of 87 studies were fully reviewed, and an
additional 57 were removed for the following reasons: lack
of healthcare utilization outcome (n = 19), abstract only (n =
18), duplicate (n = 9), opioid use disorder or dependence (n
= 5), not relevant to opioid use (n = 2), pediatric populations
only (n = 2), review article (n = 1), or editorial (n = 1). A total
of 30 unique studies were included in the final meta-analysis
and systematic review.

Study Characteristics

The 30 included citations comprised 20 retrospective cohorts,
3 prospective cohorts, 4 cross-sectional studies, and 3 case-
control studies (Table 1). The average age of the study parti-
cipants was 38 years. All studies included patients 18 years of
age and older, except for Wren et al,*' who studied patients 15
to 29 years of age. Most studies included both patients with
CD and UC (n = 19), with 8 studies including only patients
with CD and 3 studies including only patients with UC. Most
studies were conducted in the United States (n = 26), but 3
studies from Canada and 1 from the United Kingdom were

included.

30-Day Readmissions and Hospitalizations

Seven studies including a combined 4688 patients evaluated
30-day readmission rates in patients with IBD receiving opi-
0ids.20:2427:29.31.3436 Pooled RR demonstrated no difference in
readmission rates between patients with IBD who received
opioids compared with those who did not (RR, 1.17; 95% CI,
0.86-1.61; I> = 43%) (Supplemental Figure 2).

Identification
search
n=2059

Citations identified on initial

Number of duplicates removed

A

n=90

Screening

identified
n= 1969

Number of unique citations

Number citations removed based on
relevance of title and/or abstract

4

n= 1882

Eligibility

n=_87

Full articles available for
review after initial screen

Full text citations removed

n=157
No healthcare utilization outcome, n= 19

Abstract/oral presentations, n= 18
Duplicates,n=9

Opioid use disorder/dependence,n=15
No opioid use, n =2
Pediatric only populations, n =2

Included

review
n=30

Total citations included in
meta-analysis and systematic

Review article,n=1
Editorial, n =1

Figure 1. Search strategy flow diagram.
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Additionally, subgroup analysis demonstrated no difference
in readmission rates in those who received opioids prior to
admission (RR, 1.81; 95% CI, 0.56-5.8; I> = 0%), during the
admission (RR, 1.03;95% CI, 0.75-1.43; I? = 10%), or at dis-
charge (RR, 1.29; 95% CI,0.97-1.71; I* = 0%) (Supplemental
Figure 3). Similarly, Tinsley et al*® demonstrated no difference
in 30-day readmission rates between those who received opi-
oids at discharge and those who did not (OR, 1.82; 95% CI,
0.48-6.93), but this study was not eligible for inclusion in the
meta-analysis.

When examining hospitalization rate, 7 studies found
a statistically significant association between opioid use
and frequency of hospitalizations.”!!21:35383%41 Tn contrast,
Targownik et al® showed no difference in the hospitaliza-
tion rate between heavy opioid users and those not taking
opioids.

Length of Stay

Four studies including 2597 patients examined the relation-
ship between hospital LOS and opioid use in patients with
IBD.?7:315236 Pooled mean differences (MDs) demonstrated
that IBD patients who received opioids during the hospital-
ization had a higher LOS compared with those who did not
(MD, 2.25 days; 95% CI, 1.29-3.22 days; I* = 61%) (Figure
2). One additional study by Kelso et al** showed that patients
with an LOS >4 days were more likely to have received intra-
venous opioids compared with those with a shorter LOS. In
contrast, Berry et al** demonstrated no difference in the LOS
in patients who were prescribed opioids compared with those
who were not.

Healthcare Costs

Five studies demonstrated an association between opioid
use in patients with IBD and increased healthcare spend
ing. 11131841 Two studies demonstrated that opioid users were
more likely to be in the top quartile of spending, while Click
et al'? showed that opioid users were more likely to be in
the top 5% of spenders.!'’'>!8 Wren et al*' demonstrated that
28.8% of patients prescribed opioids for 4 or more years
spent >50 000 healthcare dollars a year compared with 9.2%
of nonusers (P < .001).

ED and Outpatient Visits

Six studies examined the relationship between ED visits
and opioid use in patients with IBD.%!1:18:353841 Fiye of these

Opioid Non-Opioid
Study Total Mean SD Total Mean SD
Lietal. 267 11.20 89 1194 7.70 5.5
O'Brien et al. 51 87161 67 6.71 3.0
Dalal et al. 583 5.36 3.6 212 34124
Lian et al. 44 6.94 6.7 179 6.00 6.0
Overall effect 945 1652

Heterogeneity: 12 = 61%, t* = 0.5406, p = 0.05

studies demonstrated that patients taking opioids had a
greater number of ED visits compared with those not using
opioids.”!:18:35:38 Wren et al*! demonstrated that opioid users
were more likely to have at least 1 ED visit in a given year.

The data examining the relationship between outpatient
visits and opioid use in patients with IBD was limited to 2
studies.?*! Wren et al** showed that patients with chronic
opioid use had a greater number of outpatient visits during
the study period. This result was more pronounced in those
who had been using chronic opioids for 4 or more years.
Similarly, Buckley et al*’ demonstrated that patients with
IBD using opioids had a greater frequency of outpatient visits
compared with those not using opioids.

Polypharmacy

Four studies examined the relationship between polypharmacy
and opioid use in IBD patients.??%37#! Three studies demon-
strated a statistically significant association between opioid
use and polypharmacy in IBD patients,2*%*! while Parian et
al’” found no significant difference between opioid users and
nonusers on mild, moderate, or severe polypharmacy.

Insurance Coverage

Three studies examined the relationship between opioid use
in patients with IBD and use of public vs private health insur-
ance.?"?>33 Chitnavis et al® failed to show a significant differ-
ence in opioid use among patients using disability insurance
or Medicaid insurance compared with those with commer-
cial insurance (OR, 1.77; 95% CI, 0.49-6.38). Similarly, Long
et al’* showed no difference in opioid prescriptions between
those with and without insurance. In contrast, Buckley et al?'
showed that 48% of patients with IBD with commercial in-
surance or Medicare were prescribed at least 1 opioid, com-
pared with 73% of those with Medicaid.

IBD-Related Surgeries

Seven studies including 2278 patients examined the relation-
ship between a prior history of gastrointestinal surgery and
opioid use in patients with IBD.!%:22:25:27:28:33.36 Pooled RR dem-
onstrated that patients with a history of prior IBD-related
surgery were more likely to be prescribed opioid medica-
tions (RR, 1.72; 95% CI, 1.32-2.25; I = 69%) (Figure 3).
On subgroup analysis, patients with a history of IBD-related
surgery were more likely to have received outpatient opioid
prescriptions (RR, 1.53; 95% CI, 1.17-1.99; I> = 24%) but

Mean Difference MD 95% Cl Weight
—— 3.50 [2.39;4.61] 28.1%
—#—— 2.00 [0.18;3.83] 17.2%

= 1.94 [1.51;2.38] 41.0%
0.94 [-1.24;3.11] 13.7%

REEEEN W T —

2.25 [ 1.29; 3.22] 100.0%

e
I

-2 0 2 4

Figure 2. Association between hospital length of stay and opioid use among patients with inflammatory bowel disease. Cl, confidence interval; MD,

mean difference.
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not inpatient opioid prescriptions (RR, 2.39; 95% CI, 0.24-
23.36; I> = 30%) (Supplemental Figure 3).

An additional 8 studies including 90 665 patients exam-
ined the relationship between gastrointestinal surgery
during the study period and opioid use in patients with
IBD.#521:25:27:32:33:4 Pooled RR demonstrated that patients who
underwent IBD-related surgery during the study period were
more likely to be taking opioid medications (RR, 1.65; 95%
CI, 1.09-2.49; I> = 99%) (Figure 4). However, the results no
longer reached statistical significance (with a much smaller
sample size) when separated by outpatient opioid use (RR,
1.83; 95% CI, 0.95-3.53; I = 99%) and inpatient opioid
use (RR, 1.37; 95% CI, 0.49-3.87; I> = 69%) (Supplemental
Figure 3).

Medications

Biologics

Nine studies including 108 662 patients examined the relation-
shipbetweenbiologicuse (infliximab,adalimumab,certolizumab
pegol, golimumab, vedolizumab, and ustekinumab) and opioid
use in patients with [BD.3%21:25:27:32363941 Pogled RR demon-
strated that patients receiving biologic therapy were more likely
to be taking opioid medications (RR, 1.38; 95% CI, 1.13-1.68;
I? = 67%) (Figure 5).

Opioid Non-Opioid
Author Surg N Surg N
Anderson et al. 56 128 91 319
Cheung et al. 27 50 21 58
Coates et al. 25 31 256 431
Dalal et al. 331 650 40 212
Hanson et al. 42 100 17 100
Long et al. 43 82 10 35
O'Brien et al. 27 39 22 43
Overall effect 1080 1198

Prediction interval
Heterogeneity: 1? = 69%, t* = 0.0559, p < 0.01
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Immunomodulators

Seven studies including 104 994 patients examined the re-
lationship between immunomodulator use (azathioprine,
6-mercaptapurine, and methotrexate) and opioid use in pa-
tients with IBD.%521:2527:3941 Pooled RR demonstrated that
patients receiving immunomodulator therapy were not more
likely to be taking opioid medications (RR, 1.13; 95% CI,
0.89-1.44; I* = 84%).

Steroids

Seven studies including 102 961 patients examined the re-
lationship between steroid use and opioid use in patients
with IBD.5:21:25:27:36:3941 Pooled RR demonstrated that pa-
tients receiving steroid therapy were not more likely to be
taking opioid medications (RR, 1.36; 95% CI, 0.88-2.10;
P =96%).

Small molecules

No studies examining the relationship between opioids and
tofacitinib were identified.

Risk-of-Bias Assessment and Sensitivity Analysis

Twelve of the 30 included studies scored <7 on the NOS,
indicating greater risk for bias and potentially lower-quality

Risk Ratio RR  95% Cl Weight
o 1.53 [1.18:1.99] 17.3%
= 1.49 [0.97;2.29] 12.4%
R 1.36 [1.12;1.64] 19.6%
S —E— 270 [2.02;3.60] 16.5%
——&%—— 247 [1.51:4.03] 10.8%
——%——  1.84 [1.05;322] 9.2%
= 1.35 [0.94: 1.94] 14.3%
—_ 1.72 [1.32; 2.25] 100.0%

B S —— [0.88; 3.36]

0.5 1 2

Figure 3. Association between prior inflammatory bowel disease-related surgery and opioid use among patients with inflammatory bowel disease. Cl,

confidence interval; RR, relative risk.

Opioid Non-Opioid
Author Surg N Surg N Risk Ratio RR 95% Cl Weight
Buckley et al. 1692 1991 528 736 | 1.18 [1.13;1.24] 15.4%
Burr et al. 196 1479 191 1479 - 1.03 [0.85;1.24) 14.8%
Coates et al. 8 31 53 431 ——s— 210 [1.10;4.01] 10.0%
Dalal et al. 294 650 52 221 . 1.92 [1.49;2.47] 14.2%
Lian et al. 13 44 54 179 —— 0.98 [0.59;1.63] 11.5%
Long et al. 9 82 4 35 L 0.96 [0.32;291] 5.9%
Targownik et al. 30 455 103 3762 — 241 [1.62;3.57] 12.8%
Wren at al. 687 2503 5974 76584 3.52 [3.29;3.77] 15.3%
Overall effect 7235 83427 _ 1.65 [1.09; 2.49] 100.0%
Prediction interval [0.51; 5.32]
Heterogeneity: 1° = 99%, v* = 0.1997, p <0.01 ! ! I
0.2 0.5 1 2 5

Figure 4. Association between inflammatory bowel disease-related surgery during the study period and opioid use among patients with inflammatory

bowel disease. Cl, confidence interval; RR, relative risk.
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Opioid Non-Opioid
Author Biologic N Biologic N
Buckley et al. 401 1991 137 736
Coates et al. 1 31 151 431
Dalal et al. 356 650 86 212
Lian et al. 9 44 22 179
Lichtenstein et al. 593 853 2827 5420
O'Brien et al. 43 65 36 65
Sanford et al. 14 38 13 62
Targownik et al. 23 133 276 4084
Wren et al. 6292 17084 20069 76584
Overall effect 20889 87773

Prediction interval
Heterogeneity: 1% = 67%, v* = 0.0505, p < 0.01

Risk Ratio RR  95% ClI Weight
= 1.08 [0.91;1.29] 14.3%
—_— 1.01 [0.62; 1.66] 7.4%
—_ 1.35 [1.13: 1.61] 14.3%
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Figure 5. Association between biologic use and opioid use among patients with inflammatory bowel disease. Cl, confidence interval; RR, relative risk.

studies.*>* Visual inspection of the funnel plots for each out-
come study in the meta-analysis demonstrated relative sym-
metry, indicating low risk for publication bias.**

A post hoc, sensitivity analysis was performed using an
alternative definition of opioid use, which included patients
with opioid use disorders as well. This analysis added 487
729 patients from the Nationwide Readmissions Database.*®
Pooled RR continued to demonstrate a non—statically signifi-
cant trend toward 30-day readmissions in patients with IBD
who received opioids compared with those who did not (RR,
1.26;95% CI, 0.94-1.67; I> = 78 %) (Supplemental Figure 2).
No additional utilization outcomes were available to perform
additional analysis.

Discussion

To our knowledge, this is the first meta-analysis to demon-
strate several important links between healthcare utilization
and opioid use in patients with IBD. In this review, we identify
that (1) there is a non-statistically significant trend toward
increased 30-day readmission rates in patients with IBD who
use opioids, regardless of whether opioids were given prior to
admission, during the admission, or on discharge; (2) opioid
use was associated with a longer inpatient LOS compared
with patients with IBD who did not receive opioids; (3) prior
IBD-related surgery is a risk factor for outpatient opioid use;
and (4) inpatient opioid use did not increase risk for IBD-
related surgery during admission. Similar to a recent meta-
analysis, we found that biologics but not immunomodulators
were associated with opioid use; however, unlike Niccum et
al,® we did not find that use of corticosteroids was associated
with increased opioid use.

On systematic review of the literature, we found that
opioid use in patients with IBD was associated with increased
hospitalizations, healthcare costs, ED visits, outpatient visits,
and polypharmacy. The association between opioid use and
increased outpatient visits can be expected due to the need
for controlled substance monitoring and may not necessarily
reflect a negative effect on utilization attributable to opioids
themself. One could argue that increased outpatient visits
could provide the opportunity for tight symptom monitoring,
which may lead to improved patient outcomes as demon-
strated in the CALM (Effect of Tight Control Management
on Crohn’s Disease) trial.#” However, the increase in ED visits

and hospitalizations indicates that patients using opioids are
also more likely to interact with the healthcare system in the
form of unplanned acute care.

With several studies indicating higher levels of healthcare
utilization in patients prescribed opioids for musculoskeletal
conditions,*=! it is perhaps not surprising that high utiliza-
tion is also seen in patients with IBD who take opioids. What
may be more intriguing is that we did not identify a statis-
tically significant association between opioids and increased
30-day readmissions. Known risk factors for readmissions
in patients with IBD include chronic pain, anxiety and de-
pression, and medical complexity,’>** many of which are also
listed as risk factors for opioid use.’*¢ The lack of association
between opioid use and 30-day readmissions suggests that
other factors such as mental health conditions and chronic
pain may be driving the increased healthcare utilization in-
dependent of opioid use seen in patients with IBD. However,
given that publicly available readmission databases typically
do not include prescription claims data, the lack of direct as-
sociation between opioid use and 30-day readmissions may
simply be due to lack of available data. To test this hypoth-
esis, we performed a sensitivity analysis to include studies
using an alternative definition for opioid use, including pa-
tients with a diagnosis of substance use disorder, comparing
the relationship between opioid use and 30-day readmissions.
While this analysis added over 400 000 additional patients,
the trend toward increased 30-day readmissions in patients
using opioids remained nonsignificant. Furthermore, the add-
ition of opioid use disorder to the analysis significantly in-
creased the heterogeneity, indicating that studies using opioid
use disorder as their exposure may be fundamentally different
from studies looking at prescription opioid use. The findings
from our sensitivity analysis suggests that the result and con-
clusions drawn from our study were not affected by the al-
ternative definitions that could be made during the review
process, and that results of our review can be regarded with
a higher degree of certainty. The varying definitions among
studies highlights the complexity involved in answering this
question using retrospective and claims data, which often rely
on surrogate markers of opioid use such as opioid use dis-
order or chronic pain and are prone to multiple confounding
factors and biases.

A notable strength of this study was the subgroup ana-
lysis of inpatient vs outpatient opioid use. These data were
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particularly helpful in determining the relationship between
IBD-related surgery and the use of opioids in the acute in-
patient phase vs the more chronic outpatient phase of care.
Many clinicians avoid the use of opioids in an acute IBD
exacerbation due to the concern that opioid-induced bowel
dysfunction, a well-established entity in which gastrointes-
tinal transit time is delayed due to binding of mu-receptor
agonists in the enteric nervous system,’’*® could lead to ob-
struction, ileus, or perforation. However, the results of our
analysis showed no increased risk for surgery in patients who
received opioids while admitted to the hospital. These results
may indicate that a short course of opioids while admitted
for an acute IBD flare may not be as dangerous as is generally
regarded, though opioid use was associated with an increased
LOS.

Interestingly, the subgroup analysis on outpatient opioid
use did not show an association with increased IBD-related
surgeries. However, only 2 of these studies, Targownik et al’
and Wren et al,*' specified the “heavy” and chronic use of
opioids, respectively. Both of these studies demonstrated a
strong association between opioid use and need for surgery.
The remaining 3 studies defined opioid use more broadly,
even including a single outpatient prescription. Therefore,
while our subgroup analysis did not identify outpatient
opioid use as a predictor of surgery, chronic, outpatient
opioid use may still be a significant risk factor for future
surgery.

Additionally, our subgroup analysis showed that prior IBD-
related surgery was a risk factor for outpatient opioid pre-
scriptions. With the ongoing opioid epidemic and increasing
number of opioid-related deaths, it is vital that we identify
individuals who are at risk for chronic opioid use, misuse,
and addiction.”” Patients with IBD are already at risk for
developing chronic abdominal pain, particularly if they have
severe disease or concomitant anxiety and depression.®® Our
analysis suggests that a history of prior IBD-related surgery
as a potential risk factor for chronic pain and chronic opioid
use, and clinicians should strongly consider nonopioid alter-
natives in patients with prior bowel surgery.

Our analysis had 2 main limitations. The first was the
quality of studies included in our review. Currently there are
no prospective, controlled trials dedicated to the study of the
effects of opioid use in patients with IBD, and as result, the ma-
jority of included studies were retrospective cohorts, making
it difficult to determine causality. Additionally, of the studies
included, 40% scored <7 on the NOS (Table 1), indicating
potential for bias related to study quality. Therefore, it re-
mains unclear whether opioid use itself is driving higher rates
of healthcare utilization or if high rates of healthcare utiliza-
tion put patients with IBD at risk for exposure to opioids.
Furthermore, some research suggests that covariates such as
quality of life,"* mental health conditions,’*?® substance
abuse or dependence,***¢! and functional gastrointestinal
disorders’**>¢ could be driving the relationship between
opioid use and healthcare utilization.

The second significant limitation is this the degree of het-
erogeneity. The I? value in this study ranged from 24% to
99%, which was consistent with the I*values reported in the
recently published meta-analysis by Niccum et al.® The high
I? values seen in our analysis and Niccum et al suggest a large
degree of variability between included studies and call into
question the accuracy of these meta-analyses. However, it also
highlights the need for more rigorous research studies focused
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on potential outcomes of opioid use in the IBD population.
Much of the data were collected from patient characteristic
tables of studies not specifically focused on opioid use, which
likely accounts for the observed degree of variability between
studies. Despite the I values, our analysis and the analysis
performed by Niccum et al are the only pooled data available
on the topic of opioid use and IBD.

In summary, the results of this systematic review and meta-
analysis indicate that opioid use in IBD patients is a risk
factor for high healthcare utilization. However, it is unclear
if opioid use is the cause of this increased utilization or is
merely an indicator of more severe disease. Regardless, with
the ongoing opioid epidemic and rising healthcare costs, clin-
icians should continue to make all efforts to reduce opioid use
in this population. There remains a critical need to identify
nonopioid alternatives for pain in patients with IBD.

Supplementary Data

Supplementary data is available at Inflammmatory Bowel
Diseases online.
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