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Opioid Use Associated With Higher Costs Among
Patients With Inflammatory Bowel Disease
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Background: Opioid use by patients with inflammatory bowel disease (IBD) has been associated with poorer health outcomes. This study de-
scribes socioeconomic characteristics; health utilization trends; and costs of patients with IBD and either no opioid prescriptions, or in 1 of 3
opioid duration categories based on Center for Disease Control guidelines: acute (0-30 days), moderate (31-90 days), or chronic (>90 days). We
utilized the Cost of IBD Care Optum research database results for this study.

Methods: The Optum Research Database from years 2007 to 2016 including IBD patients with commercial or Medicare Advantage insurance in
the United States was used. Additional inclusion criteria included continuous enrollment with medical and pharmacy benefit coverage for at least
24 months (12 months before and 12 months after the index date of IBD diagnosis). The association between costs and patient characteristics
were assessed across a no opioid use group during this period and the 3 opioid duration groups.

Results: Among 51,178 IBD patients, 33,229 (64.93%) were part of the no opioid use group, while 13,635 (26.64%) were in acute, 1698 (3.32%)
were in moderate, and 2616 (5.11%) were in chronic use groups, as determined by pharmacy claims data. Patients in the chronic group were
more likely to be white (75.38%) compared to all the other groups (no opioid use, acute, and moderate), have attained less education (only high
school diploma), have had lower incomes, and have had Medicare instead of commercial insurance. Patients across all opioid prescription groups
were more likely to have had diagnoses associated with pain in the prior year, with rates increasing by the length of opioid prescription (63.68%,
80.17%, and 86.11% for acute, moderate, and chronic groups). Compared to the no-use group, the acute group had more ambulatory (outpatient)
visits, while the chronic group had fewer. Emergency department visits and inpatient hospitalizations were higher in all 3 opioid groups compared
to the no opioid use group. Ambulatory, emergency department, inpatient, and total (medical + pharmacy) costs were higher in all 3 opioid
groups, compared to the no opioid use group, even after adjusting for demographic and clinical patient characteristics.

Conclusions: Among patients with IBD, increasing opioid use was associated with higher healthcare resource utilization and, concomitantly,
higher healthcare costs during this period.

Lay Summary

Opioid use by patients with inflammatory bowel disease (IBD) has been associated with poorer health outcomes. This article describes socioeco-
nomic characteristics, healthcare utilization trends, and costs of patients with IBD who filled opioid prescriptions to those who did not.
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INTRODUCTION

Patients with inflammatory bowel diseases (IBDs) have
high rates of chronic abdominal pain,'?> with rates as high as
57% 1in patients with Crohn’s disease (CD) and 33% in those with
ulcerative colitis (UC).>* Patients with chronic pain syndromes,
including IBD, are at significantly higher risk of chronic opioid
use compared to community populations.”” Opioids have been
prescribed to 5%-20% of IBD outpatients® ! and up to 70% of
IBD inpatients'?; moreover, among hospitalized IBD patients,
opioid use disorders were more common among those with
CD, no or public insurance, and psychiatric comorbidities.'?
In 1 study, 18% of younger patients with IBD (ages 15-29)
received chronic opioid therapy' and 5% of adults became
heavy opioid users defined as a morphine equivalent dose of
>50 mg/d within 10 years of initial IBD diagnosis.®

While there have been no prospective studies to date
evaluating the prevalence of the DSM-V diagnosis of opioid
use disorder in adults with IBD, in a retrospective analysis of
a national insurance claims database, 35% of 15,119 patients
with IBD developed persistent opioid use after an IBD flare
requiring steroids.” In patients followed over 1 year after an
IBD admission, 4.7% were readmitted for an opioid use dis-
order 6% with CD and 2.6% with UC.'¢ In a retrospective study
of 497 outpatients with UC seen over a 5-year period, 11.3%
had chronic opioid use and 2.2% had opioid misuse, with the
highest proportions in patient with concomitant functional
gastrointestinal disorders.!”

Besides chronic pain, female gender, comorbid his-
tory of psychiatric conditions, particularly depression and
substance use disorders, 2 or more IBD-related surgeries,
smoking, polypharmacy (being on >5 medications), abuse his-
tory (sexual, physical, or emotional), and functional disability
have been identified as risk factors for chronic opioid use in this
population. 181

Multiple poor outcomes have been associated with opioid
use in IBD. In a cross-sectional data study, IBD outpatients
who used opioids had increased number of surgeries and hos-
pital admissions, and reported lower quality of life compared to
nonopioid users,” and IBD patients prescribed opioids during
an IBD-related hospitalization had no significant improvement
in pain.?! Coates et al also found that opioid use was not asso-
ciated with improved abdominal pain or quality of life in 542
IBD outpatients.”? In a 4-year registry study, IBD patients who
had poor quality of life over the first 2 years were significantly
more likely to be on opioids and have increased healthcare uti-
lization the subsequent 2 years.?

Initiation of opioids to treat IBD-related pain can be
associated with increased risk of continued opioid use in
some patients. Dalal et al found a significant relationship be-
tween intravenous opioids during IBD hospitalizations and
postdischarge opioid prescription with a dose-dependent ef-
fect.* Pauly et al found that the strongest predictor for chronic
opioid use among persons with newly diagnosed CD was

2

previous opioid use?; emergency department (ED) utilization

was also a predictor, and the authors noted that use of opioids
can delay necessary treatment, which may lead to increased se-
verity of disease and increased costs. Rates of opioid use dis-
orders are rising in patients with IBD and are associated with
increased length of hospitalizations (0.84 days medical and
2.79 days surgical).!® Opioid use has also been associated with
increased risk of 30-day hospital readmission (odds ratio, 1.4)
for IBD patients.?

Chronic opioid use has been associated with several
negative outcomes in patients with IBD, including increased
mortality, infection, postsurgical complications, and increased
healthcare service utilization.®!*2¢3! Not surprisingly, opioid
use, particularly chronic use, predicted high healthcare costs
among IBD patients in several studies.””*>3* While the literature
to date has shown negative outcomes and increased medical uti-
lization linked to opioid use in the IBD population, it has not
centered on the related impact on healthcare costs. We sought
to use nationally representative commercial and Medicare
Advantage claims data to better understand the role that opioid
use plays in driving up the already high healthcare costs associ-
ated with IBD,* by conducting a more detailed analysis of the
relationship between frequency of opioid use and healthcare
costs, accounting for demographic, socioeconomic, and clinical
characteristics. Describing the potential cost consequences of
opioids can help provide motivation for providers, administra-
tors, and payers to focus on and provide resources to this issue.

METHODS

Participants

The study was designed as a retrospective analysis using
administrative claims data from the Optum Research Database
for commercial and Medicare Advantage beneficiaries, who had
an index date of first IBD diagnosis between January 2007 and
December 2015, and were continuously enrolled with medical
and pharmacy benefit coverage for a minimum of 12 months
prior to and following their index date (see Ref. 3 for method-
ological details). Patients with metastatic cancer or HIV/AIDs
(n = 1604) were excluded from the analyses.

Beneficiaries were stratified according to the number of
opioid prescription days filled during each year following the
index date, with the following thresholds: acute (1-30 days),
moderate (31-90 days), and chronic (>90 days), based on
ranges suggested by the Drug Enforcement Administration,
Center for Disease Control (CDC), and prior research.?
Prescriptions that were Schedule IV or V Drug Enforcement
Administration designations such as tramadol or low-dose
codeine cough syrup formulations were not included due to
low risk of misuse or dependence.’*¢ Patients who fell into
different opioid use classifications over time were included
in the most chronic of those classifications. Persons with ev-
idence of IBD, who had not filled a prescription for opioids
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TABLE 1. Continued

None vs None vs

None vs

Moderate: Opi- Chronic: Opi-

Acute: Opi-

Acute Moderate Chronic

oids >90 Days

oids [1, 30] oids [31, 90]
(N = 13,635)

None

Total
(N =51,178)

P

(N = 2616)
588
22.48

(N =1698)

(N = 33,229)
5322
16.02
2403

Demographics

351
20.67

2653

8914

HMO

<0.001 <0.001

<0.001

19.46

17.42
3259

%

241
9.21

109

6.42

506
3.71

Other

<0.001
<0.001

0.206

<0.001

<0.001
<0.001

7.23

6.37

%

Indicator for consumer-driven healthcare

80
3.06

56
3.30

598
4.39

1626

4.89

2360
4.61

HRA (health reim-

0.003 <0.001

0.019

%

bursement/flexible
spending account)
HSA (health savings

93

67

744
5.46
10,878
79.78

3120 2216

6.10
38,845

<0.001 <0.001 <0.001

3.56
1782
68.12

3.95

6.67
24,897
74.93

%

account)

No HRA/HSA

1288
75.85

<0.001

0.389

<0.001

75.90
6853

0

0,

661
25.27

287

1415

4490

Missing

<0.001 <0.001

<0.001

13.51 10.38 16.90

13.39

0

)

SD, standard deviation.

during this period, were considered the no opioid use group.
Annual utilization and cost outcomes were assessed based
upon the beneficiary’s opioid use group in the corresponding
year.

Measures

Demographic information included age, sex, race, edu-
cation level, and location of services. Socioeconomic measures
included income (though 85% of cohort were missing this var-
iable), health plan type (commercial vs Medicare Advantage,
and plan structure), patient copay, and physician type. While
data source information is not available, previous studies have
used the same claims data approaches.’” Healthcare resource
utilization included all-cause visits (ambulatory, office, ED,
inpatient admissions, and other ancillary services), as well as
utilization that resulted from IBD-specific claims. The site of
service was determined from place of service codes and com-
bined with revenue codes. Disease-specific utilization was
calculated from ambulatory visits, ED visits, and inpatient ad-
missions. Healthcare costs were operationalized as the sum of
health plan and patient (deductible, copay, and coinsurance) ex-
penditures. Costs categorized as pharmacy or medical. Medical
costs included subcategories of ambulatory, ED, inpatient, and
other. Pharmacy costs included the costs of prescription medi-
cations dispensed as recorded in pharmacy claims. Costs were
adjusted to 2016 USD, using the annual medical care compo-
nent of the Consumer Price Index. Data for the study included
individual-level demographic and socioeconomic information
linked to the claims data; specifically, race/ethnicity, education,
household income, and household net worth. The data popu-
lating these socioeconomic elements are generated by a combi-
nation of self-report, modeling, census data, and a variety of
other individual-level and population-level sources.

Statistical Analyses

Comparisons between groups were assessed using chi-
square tests for categorical variables and student independent ¢
tests for continuous variables. Statistical significance was assessed
at level of alpha = 0.05 with statistical corrections for multiple
observations per patient. Since healthcare costs typically have a
skewed distribution, a generalized linear model (with log link) was
estimated on IBD-related costs to assess the effect of opioid use
frequency, controlling for other patient characteristics (age, gender,
sociodemographics, comorbid conditions, and treatments). The
multivariable model (Supplementary Table 2) included in the ad-
justment covariates for IBD-related medications in the prior year,
specifically 5-ASA, corticosteroid, immunosuppressant, biologic,
antibiotics, nonsteroidal anti-inflammatory drugs, and steroid de-
pendency. Most of the effects for IBD-related treatment showed
some statistical significance, with the most notable that patients
treated with biologics were associated with costs that were 3 times
higher than patients without biologics.
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RESULTS

Table 1 provides demographic and clinical information
by the 3 categories of opioid use. There were a total of 51,178
beneficiaries with a diagnosis of IBD; 33,229 (64.93%) did not
fill an opioid prescription during the study period (“no opioid
use group”). Beneficiaries who did fill an opioid prescription
fell into the following categories, according to their longest
period of prescribed use in at least 1 follow-up year: 13,635
(26.64%) filled for 30 days or less (“acute”); 1698 (3.32%)
filled for 31-90 days (“moderate”); and 2616 (5.11%) filled
for more than 90 days (“chronic”). Average age was slightly
higher among chronic (53.27 years) and moderate (51.56 years)
opioid use groups compared with the acute (47.61 years) and
no opioid use (47.61 years) groups. The percent of patients who
were female increased by level of opioid use, with the lowest
being 51.90% female among patients in the no opioid use group
and rising to a high of 66.70% in the chronic group. The ma-
jority of IBD beneficiaries were white (71.73%, n = 36,712), had
at least a high school diploma (87.29%, n = 44,678), and were
commercially insured (85.06%, n = 43,534). Over half (53.51%,
n = 27,384) had a net worth of $150,000 or more. Beneficiaries
in the chronic group were more likely to be white, compared to
all the other groups (Table 1). Beneficiaries in all 3 opioid use
groups were more likely to have a high school diploma alone,
compared to the no opioid use group, but less likely than the
no opioid use group to have a bachelor’s or an advanced de-
gree. The no opioid use group was more likely to have a net
worth over $25,000, including a net worth of at least $500,000.
With regard to insurance type, no opioid use patients were sig-
nificantly more likely to have a plan that included a health re-
imbursement (eg, flexible spending account) or health savings
account, than any of the opioid groups.

Patients in the opioid prescription groups were more
likely to have had diagnoses associated with pain in the prior
year, with rates increasing by the frequency of use (63.68%,
80.17%, and 86.11% for acute, moderate, and chronic groups);
compared to 47.68% among no opioid use beneficiaries (Table
2). A higher percentage of the patients in each of the opioid
prescription groups had baseline comorbidities associated with
in-hospital mortality, as measured by the Quan-Charlson co-
morbidity score.

Healthcare Resource Utilization and Costs

In terms of healthcare resource utilization (Table 3
and Supplementary Table 1), the no opioid use group, on
average, had the fewest ambulatory, office, outpatient, and
ED visits; inpatient stays and days; and unique medications.
Concomitantly, the no opioid use group had the lowest av-
erage total healthcare costs among all groups, including
IBD surgery-related costs. With the exception of ambulatory
visits, which were highest among the acute group, the mod-
erate group had the most visits. Consequently, the moderate

TABLE 2. Clinical Characteristics by Opioids Cohort

Moderate: Opioids [31,90]  Chronic: Opioids >90 Days

Acute: Opioids [1, 30]

None

Total

2616)

(N=

(N = 1698)

13,635)

(N=

51,178) (N =33,229)

(N=

Clinical Characteristics

2616
1.46 (1.77)

1698
1.13 (1.52)

13,635
0.70 (1.24)

33,229
0.55(1.13)

51,178
0.66 (1.23)

Baseline Charlson

<0.001

comorbidity

Mean (SD)

score(continuous)
Baseline Charlson comorbidity score (categorical)

<0.001

1059
40.48

815
48.00

8896
65.24
3582
26.27
886
6.50
271

23,990

34,760
67.92
12,304
24.04
3071

<0.001

72.20
7126
21.45
1597
4.81

%

966
36.93
410

630
37.10

1-2

<0.001

%

178
10.48

3-4

<0.001

15.67
181

6.92

6.00
1043
2.04

%

75
442

516
1.55

5+

<0.001

1.99

0

0,

Chronic: Opioids >90 days
(N = 5386)

Moderate: Opioids [31, 90]
(N =3721)

Acute: Opioids [0, 30]
(N =21,719)

None
(N = 142,640)
68,011

Total person-years
(N = 173,466)

5250
86.11

2413

13,831
63.68

89,505
51.60

Prior year pain

<0.001

80.17

47.68

%

SD, standard deviation.
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TABLE 3. Healthcare Resource Utilization Percent by Opioids: IBD-Related Claims at Follow-up Period, ALL IBD

Acute

Moderate

\A

Nonevs Nonevs Acute vs

Moderate: Opi-  Chronic: Opi- None vs

Acute: Opi-

Acute  Moderate Chronic Moderate Chronic vs Chronic

oids >90 Days

oids [31, 90]
(N =3010)

oids [1, 30]

(N

None

Total
(N

P

6097)

(N =

21,719)

173,466) (N = 142,640) =

Healthcare resource utilization

4161
68.25

2263

17,162
79.02
15,499
71.36
11,302

104,750

n 128,336

0

Ambula-

tory visit

Office

0.053 <0.001 <0.001 <0.001 <0.001

<0.001

75.18

73.44
97,101

73.98
118,339

0

3695

2044
67.91

n
%

0.862 <0.001 <0.001 <0.001 <0.001

<0.001

60.60

2518
41.30

68.07
57,062

68.22

72,381

visit

1499
49.80

n
%

Outpa-

0.030 <0.001 <0.001

<0.001 0.145

<0.001

52.04

40.00

41.73

tient

visit

1112
18.24

644
21.40

10,606 3858

16,220

n
%

Emergency

<0.001 <0.001 <0.001 0.494 0.001

<0.001

7.44 17.76

9.35

room

visit

1642
26.93

1007
33.46

5569
25.64

11,314

19,532
11.26

n

%

Inpatient

<0.001 <0.001 <0.001 0.086 <0.001

<0.001

7.93

stay

group accrued the highest average total healthcare costs and
was responsible for the largest out-of-pocket amount. This
group also accrued the most IBD surgery-related costs. The
no opioid use cohort had a higher rate of treatment over the
follow-up with 5-ASA (aminosalicylate drugs), but a lower
rate of treatment with corticosteroids or biologic medica-
tions than the opioid groups.

The 3 opioid use groups had higher mean costs, compared
to the no opioid use group, across the following categories: am-
bulatory, ED, and inpatient stays and days. Pharmacy costs
were higher for persons in the acute and moderate groups, but
not those in the chronic group, compared to the no opioid use
group. Mean total costs (medical + pharmacy) were signifi-
cantly greater among the acute ($19,871), moderate ($29,083),
and chronic ($22,012) groups, compared to the no opioid use
group ($9183). There was no consistent pattern of significantly
different costs between the 3 opioid groups across different
healthcare utilization categories (see Table 4 for details).

Multivariable analyses (Supplementary Table 2) showed that
after adjusting for other patient characteristics, costs were higher
for patients in all opioid groups compared to patients in the no
opioid group. Patients with acute use had costs 1.622 times higher
than the no opioid group [95% confidence interval (CI): 1.588—
1.658]; moderate use had 1.749 higher costs (95% CI: 1.651, 1.854);
and chronic use had 1.603 higher costs (95% CI: 1.503-1.710).

DISCUSSION

Several conclusions can be drawn from this analysis of
claims data for a large cohort of adults with IBD. First, most
IBD patients (65%) did not fill an opioid prescription during the
9-year study period. Persons without an opioid prescription, on
average, used significantly fewer healthcare resources than per-
sons who had filled an opioid prescription, and as a result, ac-
crued the fewest costs. Overall, persons in the moderate group
(1-3 months of opioid prescriptions) were the largest users of
healthcare resources and accrued the most overall healthcare
costs. Patients in the chronic opioid group had the highest rates
of pain diagnoses in the year prior to opioid treatment and had
the highest baseline comorbidity score. Differences in costs for
opioid vs no opioid groups remained after adjusting for other
patient characteristics, including the Quan-Charlson comor-
bidity score,® although the effect size on costs appeared rela-
tively similar across the opioid groups.

Pain is a known problem for many patients with IBD. In
the Swiss IBD Cohort Study (n = 2152), 71% of patients re-
ported pain during disease course, with 55% of patients with
CD and 49% of patients with UC reporting pain for greater
than 5 years.? In this study, high proportions of the patients
treated with moderate or chronic levels of opioids had diag-
noses associated with pain in the prior year. However, as
discussed above, from a clinical efficacy perspective, it is
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unclear that opioids are the solution for pain management for
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£ = 3 = S 3 & &
25 § § 5 & care for disease.”’
< s v v 2 £ Patients with IBD have been shown to be more likely than
.y & %] non-IBD patients to be prescribed an opioid in an acute care
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there is a possibility that some patients acquired opioids outside
of a medical prescription. In addition, this study does not look
at readmissions specifically, which is a topic of increasing interest
in healthcare. In a recent study by Moreno et al of individuals
with opioid use disorder, readmission rates at 20 and 90 days were
found to be nearly 20% and 33%, respectively.* Data does not
include a measure of opioid use disorder. Additionally, the ob-
servation period for this study overlapped with drastic changes
in state-level regulations and opioid prescribing practices, par-
ticularly since 2018, and in EDs and postsurgical settings. With
the large sample size in the study, standard parametric tests were
employed, since nonparametric tests are somewhat conservative
in testing whether the distributions differ across groups; while
healthcare costs typically have a skewed distribution, the large
sample sizes allow the data to follow the central limit theorem and
for the normal test distribution to apply. Similarly, consideration
of the significance of the statistical tests should account for large
sample sizes. The tests did not explicitly adjust for multiple test
comparisons, but the majority of the statistically significant re-
sults were significant at P < 0.001, so that lowering the threshold
for statistical significance would result in the same conclusions for
most of the results.

We cannot conclude from these data whether there exists
a causal relationship between opioid use and healthcare service
utilization among IBD beneficiaries. The fact that patients with
IBD who used opioids utilized services more frequently than
nonopioid beneficiaries could indicate higher disease severity
or a pattern of ED utilization stemming from a continuing need
for pain reduction; however, the effect on cost remained after
adjusting for comorbid illnesses. The value of this study is the
examination of the impact of opioid use directly on healthcare
costs. Future research evaluating why and by whom opioids
were prescribed, and the appropriateness of the prescriptions
is needed to implement data-driven strategies from a provider,
system, and health plan payer perspective to develop narcotic
mitigation approaches.

CONCLUSIONS

In summary, overall opioid use of any duration was as-
sociated with significantly higher medical utilization and costs
compared to no opioid use group without any opioid prescrip-
tions. Every effort should be made to provide nonopioid pain
medications and behavioral interventions, and, in instances
where opioids are used, there should be ongoing screening for
a use disorder.

SUPPLEMENTARY MATERIAL

Supplementary data are available at Crohn’s & Colitis 360
online.

DATA AVAILABILITY

Data are not publicly available.
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