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ABSTRACT

Introduction: Opioid-induced constipation
(OIC) prescription medications (OIC-Rx) like
methylnaltrexone subcutaneous (SC) have

shown efficacy in treating OIC in the emer-
gency department (ED). This study aimed to
describe and compare healthcare resource uti-
lization (HRU) and healthcare costs in ED
patients with OIC receiving OIC-Rx versus those
not receiving OIC-Rx.
Methods: Adult patients with OIC during an
ED encounter were identified from a hospital-
based ED encounters database (2016–2019) and
classified on the basis of receipt of OIC-Rx (OIC-
Rx versus No OIC-Rx cohorts). Entropy balanc-
ing was used to reweight characteristics of the
two cohorts. HRU and healthcare costs were
measured and compared during the ED
encounter and 30-day post-discharge period.
Results: Among 11,135 patients in the OIC-Rx
cohort (21,474 in the No OIC-Rx cohort), 93%
received methylnaltrexone SC. Patients in the
OIC-Rx cohort had 0.7 fewer inpatient days
per OIC ED encounter and 64% decreased
odds of being hospitalized versus the No OIC-
Rx cohort (both p\ 0.001). During the post-
discharge period, the OIC-Rx cohort had 35%
decreased odds of any re-encounter
(p\ 0.001). The OIC-Rx cohort had a $732
reduction in costs per OIC ED encounter ver-
sus the No OIC-Rx cohort (p\ 0.001), driven
by larger hospitals and patients with Medicare
or Commercial insurance. During the post-
discharge period, the OIC-Rx cohort had a
$421 reduction in costs associated with any re-
encounter versus the No OIC-Rx cohort
(p = 0.004).
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Conclusion: Patients receiving OIC-Rx in the
ED had decreased odds of being hospitalized
and fewer re-encounters in the 30-day post-
discharge period versus patients who did not
receive OIC-Rx, resulting in cost savings for
insurance agencies and healthcare providers.

Keywords: Cost impact; Emergency
department; Healthcare resource utilization;
Methylnaltrexone subcutaneous; Opioid-
induced constipation

Key Summary Points

Why carry out this study?

Prescription medications for opioid-
induced constipation (OIC) like
methylnaltrexone subcutaneous have
shown efficacy in treating OIC in the
emergency department (ED).

It is possible that this efficacy will translate
into reduced healthcare resource
utilization and healthcare cost savings,
but there is no evidence available to date
among patients with OIC in US clinical
practice.

What was learned from the study?

Patients receiving prescription
medications for OIC in the ED had
decreased odds of being hospitalized and
fewer re-encounters in the 30-day post-
discharge period versus patients who did
not receive prescription medications for
OIC.

These findings highlight the potential for
OIC prescription medications to provide
considerable relief for constipation
symptom control, which may in turn
reduce the need for lengthy and costly
hospital stays and lead to important
improvements in quality of life for the
patient population with OIC.

INTRODUCTION

Opioid-induced constipation (OIC) develops in
approximately half of patients receiving opioid
therapy for non-cancer pain [1]. As a side effect
that typically persists for the duration of opioid
treatment, OIC may result in a considerable
patient burden, including impairment of daily
activity and personal relationships, all of which
contribute to poor patient quality of life (QoL)
and well-being [2, 3]. In a multinational survey-
based study of patients receiving opioid ther-
apy, more than 60% of respondents reported
experiencing constipation symptoms at least
4–6 times per week, with the majority having at
least a moderate to great impact on QoL or
overall well-being [4]. In addition, OIC is asso-
ciated with a burden at the hospital level,
including increased healthcare resource utiliza-
tion (HRU; e.g., hospitalizations, emergency
department [ED] visits) and healthcare costs
[5–7]. Altogether, the negative impact of OIC
may pose a significant burden on patients and
the healthcare system [1, 8].

Laxatives (e.g., over-the-counter bisacodyl,
sodium docusate, polyethylene glycol, etc.) are
the first-line therapy for OIC, but only 46% of
patients experience sufficient symptom man-
agement [1, 9]. Additionally, their lengthy time
to laxation limits their use in the ED [10].
Alternatively, enemas and digital disimpaction
may be performed in the ED, especially for
severe cases [10, 11], despite consensus recom-
mendations stating that these approaches are
associated with invasiveness, discomfort,
embarrassment, and healthcare burden for the
patients [9]. Guideline-recommended treatment
options for OIC include prescription medica-
tions (OIC-Rx), including lubiprostone or
peripherally acting mu-opioid receptor antago-
nists (PAMORAs; methylnaltrexone, naloxegol,
naldemedine) [12]. The PAMORA methylnal-
trexone (subcutaneous [SC] or oral) has shown
efficacy in treating OIC and may be of utility
when administered in the ED because of its
rapid time to laxation (often within 4 h for the
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SC formulation) [13–17]. In a meta-analysis of
PAMORA clinical trials, patients treated with a
PAMORA experienced larger improvements in
spontaneous bowel movements from baseline,
and higher response rates, versus those treated
with placebo [18]. Accordingly, it is possible
that this efficacy will translate into reduced
HRU and healthcare cost savings, but there is no
evidence available to date among patients with
OIC in US clinical practice. Therefore, our pur-
pose was to describe and compare HRU and
healthcare costs in ED patients with OIC
receiving an OIC-Rx versus those not receiving
an OIC-Rx.

METHODS

Data Source

This study was conducted using retrospective
data (Q1 2016–Q3 2019) in a hospital-based ED
encounters database. This database encom-
passes detailed inpatient services information
from patients admitted to more than 700 US
hospitals. Data elements include admission-
level information (e.g., patient characteristics,
primary and secondary admitting diagnoses),
detailed day-of-service billing information dur-
ing hospitalizations (e.g., inpatient procedures
and medications used by day of stay), and dis-
charge-level data (e.g., length of stay, discharge
status). The database includes only hospitaliza-
tion data and hospital outpatient visits, thereby
limiting the observation to events occurring in
the hospital setting.

Data are de-identified and comply with the
requirements of the Health Insurance Portabil-
ity and Accountability Act. Therefore, no insti-
tutional review board approval was needed.

Study Design and Sample Selection

A retrospective cohort design was used.
Patients were included if they met the fol-
lowing criteria: (1) at least one ED encounter
at any time, and were aged 18 years or older at
the start of the ED encounter; (2) at least one
diagnosis of constipation during the ED

encounter (i.e., index ED encounter); (3) at
least one indicator of OIC 6 months prior to
(i.e., baseline period) or during the index ED
encounter; (4) at least one index ED encoun-
ter on or after April 1, 2016; and (5) did not
have a discharge status at the index ED
encounter identified as expired. If hospital-
ized, (6) patients had an inpatient stay fol-
lowing the index ED encounter of at most
8 days. As there is no diagnosis code for OIC,
an indicator of OIC was developed on the
basis of the study medical experts’ input and
was defined as having a diagnosis for consti-
pation (primary diagnosis or secondary diag-
nosis where the primary diagnosis is
abdominal pain or nausea and vomiting), in
addition to a history of one or more of the
following: (1) any OIC-Rx use during the
index encounter or 6 months prior; and (2) a
principal or secondary diagnosis for opioid
use/abuse/dependency during the index
encounter or 6 months prior. The 6-month
baseline period was applied to allow for the
identification of recent opioid use. The at
most 8-day threshold applied to any inpatient
stays that followed the index ED encounter
was applied in collaboration with the study
medical experts’ input to increase the proba-
bility that the index ED encounter was OIC-
related, given that an OIC-related hospitaliza-
tion is very unlikely to last 8 days or more.

Patients were classified into either the OIC-
Rx cohort (patients who received a prescrip-
tion medication approved to treat OIC;
methylnaltrexone SC, naloxegol, naldemedine,
lubiprostone) or the No OIC-Rx cohort (pa-
tients who did not receive OIC-Rx in the ED
setting). Among patients in the OIC-Rx
cohort, the subgroup receiving methylnal-
trexone SC were identified, as most (more
than 90%) patients in the OIC-Rx cohort were
treated with methylnaltrexone SC. The index
ED encounter was defined as the first observed
ED encounter meeting the aforementioned
sample selection criteria for the OIC-Rx
cohort, or a randomly selected ED encounter
from all potential index ED encounters for the
No OIC-Rx cohort in the absence of OIC-Rx
use as an anchor date for the index. The index
encounter spanned from the ED admission
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date to the discharge date, with the following
30-day period defined as the 30-day post-dis-
charge period.

Measures and Statistical Analysis

Descriptive statistics were presented, consisting
of means, standard deviations (SD), and medi-
ans for continuous variables, and frequency
counts and percentages for categorical variables.

Cohort Balancing
Entropy balancing was used to reweight the
characteristics of patients included in the OIC-
Rx and No OIC-Rx cohorts [19]. Patients in the
No OIC-Rx cohort were reweighted such that
the specified variables had the exact same mean
and SD for continuous variables, or proportion
for categorical variables, as those in the OIC-Rx
cohort. Weights were normalized so that the
sum of weights was equal to the number of
patients in each cohort, thus maintaining the
original sample size. Potential differences in
more than 50 characteristics were adjusted for
between the cohorts, including demographic
(e.g., age, ethnicity), hospital (e.g., bed size,
region), and ED encounter (e.g., OIC-related
procedures) characteristics (Supplementary
Table S1). Entropy balancing was also done for
patients in the OIC-Rx cohort receiving
methylnaltrexone SC and patients in the No
OIC-Rx cohort.

Study Outcomes and Analysis
Study outcomes were measured during the
index ED encounter and 30-day post-discharge
period, including HRU and costs, and were
compared between the OIC-Rx and No OIC-Rx
cohorts using an intent-to-treat approach to
assess the impact of OIC-Rx treatment use in
the ED setting. HRU included discharge status
from the ED (i.e., discharged home or admit-
ted to an inpatient stay), number of inpatient
days, length of inpatient stay, and proportion
of patients with any re-encounter (inpatient or
outpatient) during the 30-day post-discharge

period. Costs included those associated with
the index ED encounter and those incurred
during the 30-day post-discharge period. Costs
were adjusted to 2020 USD using the medical
component of the Consumer Price Index and
were reported from the hospital perspective
[20].

Discharge status and proportion of patients
with any re-encounter in the post-discharge
period were compared between OIC-Rx and
No OIC-Rx cohorts by weighted logistic
regression models with robust standard errors,
using a random effect at the hospital level
(clusters), and reported as odd ratios (ORs),
with 95% confidence intervals (CIs) and
p values. Number of inpatient days, length of
inpatient stay, and costs were compared
between the cohorts by weighted ordinary
least square regressions with robust standard
errors, using a random effect at the hospital
level (clusters), and reported as mean differ-
ences, with 95% CIs and p values.

Number of inpatient days and costs were
also compared between the subgroup of
patients in the OIC-Rx cohort who received
methylnaltrexone SC and entropy-balanced
patients in the No OIC-Rx cohort. Addition-
ally, a separate stratification analysis was
conducted to evaluate cost comparisons by
bed size (fewer than 400 or at least 400 beds)
and health insurance type (Medicare, Medi-
caid, or Commercial).

Cancer Subsample Analyses

The study outcomes were replicated and com-
pared between the OIC-Rx and No OIC-Rx
cohorts among a subsample of patients with a
cancer diagnosis code (i.e., International Clas-
sification of Diseases, 10th revision, Clinical
Modification [ICD-10 CM] codes for malignant
neoplasms: C00-C96, D49) during the index ED
encounter. Entropy balancing was used to
reweight the characteristics of patients in the
subsample. The results for the subsample anal-
ysis are described in the Supplementary
material.
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RESULTS

Patient Characteristics

Of patients with OIC with an ED encounter,
11,135 (34%) who received an OIC-Rx in the
ED, and 21,474 (66%) who did not, are included
in the study (Fig. 1). Of patients in the OIC-Rx
cohort, 10,330 (93%) received methylnaltrex-
one SC and 805 (7%) received another OIC-Rx
(i.e., lubiprostone or naloxegol). After entropy
balancing, the median age in both cohorts was
60 years, and 60% were female (Table 1). More
than half (52%) of patients were covered by
Medicare and 23% by Commercial insurance.
The characteristics of patients in the
methylnaltrexone SC subgroup were similar to
those of the overall population (data not
shown).

Healthcare Resource Utilization

Patients in the OIC-Rx cohort had a 0.7 inpa-
tient day reduction per OIC ED encounter ver-
sus the No OIC-Rx cohort (0.3 vs. 0.9; mean

difference [95% CI] - 0.7 [- 0.76, - 0.56];
p\0.001; Fig. 2a). Those receiving an OIC-Rx
had a 64% decreased odds of being hospitalized
(11% vs. 26%; OR [95% CI] 0.36 [0.31, 0.41];
p\0.001; Fig. 2b) and if hospitalized, a 1-day
reduction in the length of stay versus the No
OIC-Rx cohort (2.7 vs. 3.8; mean difference
[95% CI] - 1.0 [- 1.22, - 0.84]; p\ 0.001;
Fig. 2a). During the post-discharge period,
patients receiving an OIC-Rx had a 35%
decreased odds of any re-encounter (34% vs.
44%; OR [95% CI] 0.65 [0.59, 0.71]; p\ 0.001)
versus the No OIC-Rx cohort (Fig. 2b).

In the methylnaltrexone SC subgroup,
patients in the OIC-Rx cohort had 0.7 fewer
inpatient days per OIC ED encounter versus the
No OIC-Rx cohort (0.3 vs. 0.9; mean difference
[95% CI] - 0.7 [- 0.75, - 0.56]; p\ 0.001;
Fig. 2a).

Healthcare Costs

Overall, the OIC-Rx cohort had a $732 reduc-
tion in healthcare costs per OIC ED encounter
versus the No OIC-Rx cohort ($1724 vs. $2455;

Fig. 1 Identification of patients with OIC in the OIC-Rx
and No OIC-Rx cohorts. ED emergency department, IP
inpatient, OIC opioid-induced constipation. 1Data was
available from Q1 2016 to Q3 2019. 2Most patients
received a peripherally acting mu-opioid receptor antago-
nist (PAMORA), which was overwhelmingly

methylnaltrexone SC injections (93% of patients in the
overall OIC-Rx sample and 90% of patients in the cancer
OIC-Rx sample). Few patients also received chloride
channel activators, e.g., lubiprostone (for drug-induced
constipation)
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Table 1 Patient and hospital characteristics

Overall sample

Before balancing After balancing

OIC-Rx
N = 11,135

No OIC-Rx
N = 21,474

No OIC-Rx
N = 21,474

Patient demographicsa

Age, years; mean ± SD [median] 58.6 ± 17.5 [60.0] 58.1 ± 18.4 [59.0] 58.6 ± 17.5 [60.0]

Sex, N (%)

Female 6730 (60.4%) 13,317 (62.0%) 12,979 (60.4%)

Raceb, N (%)

White 9122 (81.9%) 16,528 (77.0%) 17,591 (81.9%)

Black 1347 (12.1%) 3005 (14.0%) 2598 (12.1%)

Other 564 (5.1%) 1672 (7.8%) 1088 (5.1%)

Unknown 102 (0.9%) 269 (1.3%) 197 (0.9%)

Primary payer, N (%)

Medicare 5766 (51.8%) 11,143 (51.9%) 11,120 (51.8%)

Commercial 2588 (23.2%) 4312 (20.1%) 4991 (23.2%)

Medicaid 2045 (18.4%) 4548 (21.2%) 3944 (18.4%)

Other 736 (6.6%) 1471 (6.9%) 1420 (6.6%)

Hospital characteristicsa

Bed size, N (%)

0–199 3347 (30.1%) 6602 (30.7%) 6454 (30.1%)

200–399 3619 (32.5%) 7059 (32.9%) 6979 (32.5%)

400? 4169 (37.4%) 7813 (36.4%) 8042 (37.4%)

Region, N (%)

South 4884 (43.9%) 8574 (39.9%) 9420 (43.9%)

Midwest 3559 (32.0%) 5085 (23.7%) 6863 (32.0%)

West 2254 (20.2%) 5366 (25.0%) 4346 (20.2%)

Northeast 438 (3.9%) 2449 (11.4%) 845 (3.9%)

Quarterly number of ED encountersc, N (%)

0–4999 1352 (12.1%) 2887 (13.4%) 2607 (12.1%)

5000–9999 3296 (29.6%) 5823 (27.1%) 6356 (29.6%)

10,000–14,999 3853 (34.6%) 6741 (31.4%) 7429 (34.6%)

15,000–19,999 1659 (14.9%) 3445 (16.0%) 3199 (14.9%)

20,000? 975 (8.8%) 2578 (12.0%) 1883 (8.8%)
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Table 1 continued

Overall sample

Before balancing After balancing

OIC-RxN = 11,135 No OIC-
RxN = 21,474

No OIC-
RxN = 21,474

Teaching status, N (%)

Non-teaching 8150 (73.2%) 13,084 (60.9%) 15,716 (73.2%)

Teaching 2985 (26.8%) 8390 (39.1%) 5758 (26.8%)

Population served, N (%)

Urban 9414 (84.5%) 17,794 (82.9%) 18,155 (84.5%)

Rural 1721 (15.5%) 3680 (17.1%) 3319 (15.5%)

During the ED index encountera

Index encounter year, N (%)

2016 2949 (26.5%) 4920 (22.9%) 5687 (26.5%)

2017 3480 (31.3%) 6688 (31.1%) 6711 (31.3%)

2018 2828 (25.4%) 5967 (27.8%) 5454 (25.4%)

2019 1878 (16.9%) 3899 (18.2%) 3622 (16.9%)

OIC-related procedured, N (%)

Abdominal X-ray 5867 (52.7%) 9712 (45.2%) 11,314 (52.7%)

Abdominal CT 3371 (30.3%) 7990 (37.2%) 6501 (30.3%)

Enema 1848 (16.6%) 3629 (16.9%) 3564 (16.6%)

Fecal disimpaction 294 (2.6%) 495 (2.3%) 567 (2.6%)

OIC-related diagnosise, N (%)

Opioid use 4121 (37.0%) 10025 (46.7%) 7947 (37.0%)

Opioid use/abuse/dependence 3408 (30.6%) 19886 (92.6%) 6573 (30.6%)

Drug-induced constipation 2894 (26.0%) 7136 (33.2%) 5581 (26.0%)

Constipation 11,135 (100.0%) 21,474 (100.0%) 21,474 (100.0%)

OIC-related conditionse, N (%)

Abdominal pain 4662 (41.9%) 10,418 (48.5%) 8991 (41.9%)

Nausea/vomiting 961 (8.6%) 2773 (12.9%) 1853 (8.6%)
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mean difference [95% CI] - 732 [- 916, - 548];
p\0.001; Fig. 3). Stratification analyses
demonstrated that the cost reductions were
generally higher in larger hospitals (i.e., at least
400 beds) and among patients with Medicare or
Commercial health insurance (Fig. 3). In the
Medicare population, the cost reductions per
OIC ED encounter was $554 (p\ 0.001) for
hospitals with fewer than 400 beds and $1168
(p\ 0.001) if 400 beds or more. In the Com-
mercial population, the reduction was $568
(p = 0.001) and $1143 (p\0.001), respectively.

During the 30-day post-discharge period,
patients in the OIC-Rx cohort had a $421
reduction in costs associated with any re-en-
counters versus the No OIC-Rx cohort ($1527
vs. $1947; mean difference [95% CI] - 421
[- 707, - 135]; p = 0.004).

In the methylnaltrexone SC subgroup,
patients in the OIC-Rx cohort had a $781
reduction in costs per OIC-ED encounter versus
the No OIC-Rx cohort ($1603 vs. $2384; mean
difference [95% CI] - 781 [- 963, - 599];
p\0.001; Fig. 3). During the post-discharge
period, the methylnaltrexone SC subgroup of
the OIC-Rx cohort had a $392 reduction in costs
associated with any re-encounters versus the No
OIC-Rx cohort ($1545 vs. $1937; mean differ-
ence [95% CI] - 392 [- 687, - 96]; p = 0.009).

Modeling Impact of Methylnaltrexone SC
or OIC-Rx Use on a Hospital

On the basis of an average of 36,050 annual ED
encounters per hospital with any OIC encoun-
ters with methylnaltrexone SC use observed in
the database, 51 of which were OIC ED
encounters and 7 of which were OIC ED
encounters where methylnaltrexone SC was
received, patients from an average of 44 OIC ED
encounters may be potential methylnaltrexone
SC users. The potential impact of methylnal-
trexone SC use versus no OIC-Rx use may thus
result in an estimated cost saving of $1173 and a
0.7 inpatient day reduction per OIC ED
encounter. In a simulation where 50% of
patients without OIC-Rx used methylnaltrex-
one SC instead, there would be an estimated
annual cost saving of $25,806 ($506 per OIC ED
encounter) and an annual reduction of 15
inpatient days.

Similarly, on the basis of an average of
35,323 annual ED encounters per hospital with
any OIC encounters with OIC-Rx use observed
in the database, 50 of which were OIC ED
encounters and 9 of which were OIC ED
encounters where OIC-Rx was received, an
average of 41 OIC ED encounters may be
potential OIC-Rx users. The potential impact of
OIC-Rx use versus no OIC-Rx use may result in

Table 1 continued

Overall sample

Before balancing After balancing

OIC-RxN = 11,135 No OIC-
RxN = 21,474

No OIC-
RxN = 21,474

Cancerf, N (%) 1053 (9.5%) 2219 (10.3%) 2031 (9.5%)

CT computed tomography, ED emergency department, OIC opioid-induced constipation, SD standard deviation
aAll characteristics were included in reweighting
bOther race was defined as having a racial designation of Hispanic or other
cQuarterly number of ED encounters were measured during the quarter of the index encounter admission date and were
deseasonalized to account for potential variation in the number of ED encounters over time
dOIC-related procedures were identified using ICD-10-PCS codes, CPT codes, standard charge master descriptions, and
description used in the hospital’s billing system
eOIC-related diagnoses were identified using ICD-10 CM codes
fCancer diagnoses were identified using ICD-10 CM codes for malignant neoplasms
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an estimated cost saving of $1152 and a 0.7
inpatient day reduction per ED encounter. In a
simulation where 50% of patients without OIC-
Rx used OIC-Rx instead, there would be an
estimated annual cost saving of $23,616 ($472
per OIC ED encounter) and an annual reduction
of 14 inpatient days.

DISCUSSION

In this real-world evaluation of patients with
OIC in the ED setting, OIC-Rx use was associ-
ated with an increased odds of being discharged
home from the ED, a reduction in inpatient
days, and reduced odds of re-encounter in the
30-day post-discharge period versus no OIC-Rx
use. These findings were largely driven by
methylnaltrexone SC use, with over 90% of

patients in the OIC-Rx cohorts receiving
methylnaltrexone SC. The reduction in HRU
found in this study translated to more than
$1000 in total healthcare cost savings during
the ED encounter and 30-day post-discharge
periods.

Literature evaluating the impact of OIC-Rx
use in the ED on HRU and costs in US real-world
clinical practice is limited. OIC-Rx like
methylnaltrexone SC has been shown to
improve clinical outcomes, such as rescue-free
bowel movement and laxation, in patients with
OIC [21, 22]. In a previous chart review study of
patients in the intensive care unit of a London
hospital, critically ill patients (e.g., with pneu-
monia, pancreatitis, and cardiogenic and septic
shock, among other conditions) with OIC trea-
ted with methylnaltrexone SC demonstrated
improved and faster laxation (within 7.8 h vs.

Fig. 2 Healthcare resource utilization for the OIC-Rx and
No OIC-Rx cohorts: A inpatient days and length of stay,
and B discharge from the ED and re-encounters. *Signif-
icant at the 5% level. ED emergency department, OIC
opioid-induced constipation. 1Inpatient days was calcu-
lated among all patients in the cohort and length of
inpatient stay was calculated among those with an
inpatient stay as the difference between discharge date
and admit date plus 1 day. 2Mean differences were
estimated for continuous variables using weighted ordinary

least squares regression models. A mean difference less than
0 indicates fewer inpatient days on average in OIC-Rx
compared to No OIC-Rx. Odds ratios and 95% CIs were
estimated for binary variables using weighted logistic
regressions. An odds ratio less than 1 indicates a lower
odds of OIC-Rx having the outcome than No OIC-Rx.
3Methylnaltrexone SC only results are reported among
patients in the OIC-Rx cohort who received methylnal-
trexone SC specifically
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96.0 h) and increased progression to full enteral
feeding (100% vs. 50%) versus patients receiv-
ing conventional rescue therapy (i.e., stimulant
laxatives) [22]. Furthermore, in a model-based
analysis of methylnaltrexone clinical trial data,
patients treated with methylnaltrexone experi-
enced less time with constipation symptoms
(38 days fewer) and had improved QoL versus
patients treated with laxatives [23]. Meta-ana-
lytic evidence demonstrating significant clinical
efficacy with the use of methylnaltrexone SC
has suggested that the improved clinical effi-
cacy may lead to reduced HRU, increased work
productivity, and lower cost utilization, though
prospective studies to evaluate these associa-
tions are warranted, especially in the context of
the ED [21]. While reduced HRU and costs are
aligned with our findings, work productivity
could not be evaluated, and thus our results
likely underestimate the true benefits of OIC-Rx
from a patient perspective.

The improvements observed with OIC-Rx in
prior studies [21–23] are particularly important
given the large patient burden associated with
OIC [3]. While opioids can provide significant
relief and improve quality of life for patients
suffering from chronic pain, they are also asso-
ciated with adverse events like nausea,

vomiting, and constipation [3, 24]. Many
patients may find it challenging to balance
effective pain relief through the use of opioids
with their common side effects, including con-
stipation [2]. Unfortunately, tolerance to opi-
oid-induced gastrointestinal side effects like
OIC rarely develops, often resulting in patients
needing to modify or discontinue opioid ther-
apy to relieve constipation [2, 3]. Consequently,
patients who modify opioid therapy as a result
of OIC report poorer QoL, more pain-related
resource use (e.g., surgery, ED visits, hospital-
izations), and lower treatment adherence than
those who do not modify therapy [25]. If opioid
therapy is sustained, the continual presence of
OIC may also be associated with poorer patient
QoL and impairment of daily activities and
well-being [3]. More specifically, patients with
OIC have been shown to experience impair-
ments in work productivity, difficulties with
social and intimate interactions, low self-es-
teem, and feelings of anxiety, depression, and
embarrassment [2, 3]. Taken together, the
emotional, symptom, and QoL burden experi-
enced by patients with OIC translates to sig-
nificantly higher rates of hospitalization and ED
visits, as well as higher costs versus patients
without OIC [5–7] pointing toward the clinical

Fig. 3 Mean reduction in healthcare costs per OIC ED
encounter in the OIC-Rx cohort compared to patients in
the No OIC-Rx cohort. *Significant at the 5% level.
1Medicaid includes Medicaid, charity, indigent, and self-
pay (i.e., Medicaid/Uninsured). 2Commercial includes

workers compensation, direct employer contract, other
government payors, and other. 3Methylnaltrexone SC only
results are reported among patients in the OIC-Rx cohort
who received methylnaltrexone SC specifically
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and economic importance of optimally
managing OIC.

In light of the functional, social, and eco-
nomic impact of OIC on patients, the decreased
odds of being admitted to an inpatient stay, the
reduction in inpatient days upon admittance,
and the reduction of re-encounters in the
30-day post-discharge period we observed, the
use of OIC-Rx may help reduce the hospital
burden and improve patient QoL. Indeed, on an
average hospital scale observed in our data,
even if half of patients with OIC who would
normally not receive OIC-Rx in the ED were to
receive OIC-Rx, this would result in an annual
reduction of 14 inpatient days and an associated
cost saving of $23,616 per year. Altogether,
these findings highlight the potential for OIC-
Rx to provide considerable relief for constipa-
tion symptom control, which may in turn
reduce the need for lengthy and costly hospital
stays and lead to important improvements in
QoL for the patient population with OIC.

Limitations

The study findings should be interpreted in the
context of certain limitations. Given that this
study was based in the ED setting, patients with
OIC who did not visit the ED were not captured.
Additionally, with the lack of a diagnosis code
specific to OIC, the total population, and thus
the true burden of OIC, are likely underesti-
mated. Similarly, the total number of ED OIC
encounters may be underestimated in our
database, and hospitals included in the database
may not be representative of all US hospitals.
Considering the absence of a specific code for
OIC, on the basis of the study medical experts’
input, the inclusion criteria requiring a primary
or secondary diagnosis for constipation during
the ED encounter and opioid use/abuse/depen-
dency or OIC-Rx use during or preceding the ED
encounter was used. However, this definition
may not have been comprehensive to ensure
that all ED encounters considered in the current
study were due to OIC. The study was limited to
clinical information available in the encoun-
ters-level database, so measures of efficacy (e.g.,
validated instrument scores, physician notes on

symptom improvement), safety (e.g., adverse
event reporting), reasons for patients receiving
or not receiving OIC-Rx in the ED, and infor-
mation outside the encounter level (e.g., over-
the-counter laxatives, outpatient management)
were not available or were incomplete. In
addition, information on other OIC manage-
ment approaches, such as enemas and digital
disimpaction, are not well reported and thus
their potential impact on outcomes could not
be fully accounted for in our analyses. Lastly,
among patients who were admitted on the same
day as their ED encounter, the study database
cannot distinguish between patients receiving
OIC-Rx in the ED versus during their inpatient
admission; in such cases, patients were assumed
to receive OIC-Rx in the ED setting.

CONCLUSION

This retrospective, hospital encounter-based
analysis of patients with OIC demonstrated that
those who received OIC-Rx in the ED had a
decreased odds of being hospitalized; and if
hospitalized, patients had a reduction in the
length of inpatient stay, fewer encounters in the
30-day post-discharge period, and associated
cost savings for insurance agencies and health-
care providers. With the scarcity of real-world
literature on OIC-Rx use in US clinical practice,
further research is warranted to confirm the
current results and the impact of OIC-Rx use on
the patient and economic burden of OIC.
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