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Purpose: To evaluate the efficacy and safety of subcutaneous (SC) methylnaltrexone for opioid-induced constipation (OIC) in
patients with and without active cancer.

Patients and Methods: We analyzed two randomized, double-blind, placebo-controlled, Phase 3/4 trials (NCT00402038,
NCT00672477). Patients received SC methylnaltrexone (study 302, 0.15 mg/kg; study 4000, 8 mg or 12 mg based on body weight)
or placebo every other day for 2 weeks. Patients were stratified by cancer status. Primary efficacy endpoints included proportion of
patients achieving rescue-free laxation (RFL); secondary endpoints included time to RFL, pain intensity scores, and safety/tolerability.
Trial results were evaluated separately.

Results: The safety population (patients receiving >1 study drug dose) included 364 patients (study 302, n=134; study 4000, n=230).
Study 302 had 78 patients with active cancer (methylnaltrexone, n=37; placebo, n=41) and 56 without cancer (methylnaltrexone, n=26;
placebo, n=30); study 4000 had 152 patients with active cancer (methylnaltrexone, n=79; placebo, n=73) and 78 without cancer
(methylnaltrexone, n=37; placebo, n=41). A significantly greater proportion of patients treated with methylnaltrexone achieved
a laxation response within 4 hours after at least 2 of the first 4 doses versus placebo, dosed by body weight (cancer, 54.1%
[methylnaltrexone] vs 7.3% [placebo], P<0.0001; noncancer, 48.0% vs 10.0%; P<0.005) or given as a weight-adjusted fixed dose
(cancer, 59.5% vs 6.8%; noncancer, 70.3% vs 14.6%; P<0.0001 each). With fixed-dose methylnaltrexone, average time to RFL for
patients with and without cancer was <1 hour of the first dose; with methylnaltrexone dosed by body weight, the first RFL occurred in
<4 and <7 hours of treatment in patients with and without cancer, respectively. No significant differences were found in pain scores.
SC methylnaltrexone was well tolerated at all doses in all patient cohorts.

Conclusion: SC methylnaltrexone was efficacious in inducing rapid RFL and safe among patients with and without active cancer
suffering from OIC.
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Introduction

Approximately 70% of patients with advanced cancer have chronic pain, which may be of moderate to severe intensity.'~
Comparable symptom profiles, including pain prevalence, are found in patients with end-stage cancer and noncancer
illnesses, thus supporting a common pathway for terminal disease symptom progression.” Opioid-induced constipation
(OIC) affects up to 60% of patients being treated for cancer-related pain and approximately 57% of patients with pain
unrelated to cancer.*” Inadequately treated OIC frequently impacts patient quality of life and functioning, resulting in
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opioid dose reductions and compromised pain management.® In addition, nausea and vomiting are commonly reported in
OIC patients, which presents particular challenges in using oral laxatives or rescue treatments to adequately manage
symptoms during acute episodes.’

The primary mechanism by which opioid analgesics cause OIC is through inhibition of p-opioid receptors (MORs) in
the gastrointestinal (GI) tract.® Inhibition of peripheral MORs can lead to increased intestinal fluid absorption, decreased
fluid secretion, and hindered peristalsis, leading to prolonged transit time.*'' Standard laxative treatments can be
effective in some patients but do not target the underlying inhibition of MORs in the GI tract.®'*'* A novel class of
drugs, peripherally acting MOR antagonists (PAMORAs), has been developed specifically to address these concerns by
directly targeting the MORs that are directly implicated in the pathophysiology of OIC."* Because their ability to cross
the blood-brain barrier is limited, PAMORASs antagonize MORs of the enteric system without reducing pain relief of
opioid analgesics within the central nervous system.'* Therefore, PAMORAS offer the opportunity to obviate the trade-
off between pain management and peripheral opioid-induced side effects. Subcutaneous (SC) methylnaltrexone is
approved for use in the United States in patients with OIC and chronic noncancer pain, including patients with chronic
pain related to prior cancer and in adults with advanced illness or pain caused by active cancer.'”> Methylnaltrexone is
also available in a tablet formulation that is indicated for patients with OIC and chronic noncancer pain. Injectable
methylnaltrexone dosing is either weight based or fixed, depending on the indication. Unlike other PAMORAs, which are
not offered in the SC formulation, SC methylnaltrexone may be a useful choice for typical clinical situations where oral
formulations may not be an option, such as when OIC is accompanied by nausea and vomiting. In addition, SC drug
formulations may be particularly preferable in patients with advanced illnesses, who may have difficulty or be unable to
take medications orally. Furthermore, SC methylnaltrexone has a quicker onset than oral methylnaltrexone.'”

In two previously completed late-phase studies, studies 302 and 4000, SC methylnaltrexone administered by
a weight-adjusted fixed dose (8 mg or 12 mg) or by body weight (0.15 mg/kg) every other day for 2 weeks was well
tolerated and demonstrated robust efficacy in treating OIC without affecting central analgesia or precipitating opioid
withdrawal in patients with advanced illnesses, including cancer.'®'” A 2021 study by Chamberlain et al investigated
whether the efficacy and safety of methylnaltrexone differed based on cancer status. After pooling data from studies 302
and 4000 and stratifying it by cancer status (with vs without active cancer), investigators found that treatment with
methylnaltrexone resulted in significantly higher proportions of patients with OIC achieving laxation responses within 4
hours of administration versus placebo, regardless of cancer status.'® Herein we present an analysis that evaluated the
effectiveness of SC methylnaltrexone within a 4-hour window to assess the sustainability of this effect. To do so, we
performed a post hoc analysis of studies 302 and 4000 on the efficacy and safety of SC methylnaltrexone stratified by
cancer status to identify potential SC methylnaltrexone treatment differences in patients with late-stage cancer and
noncancer illnesses. Unlike the Chamberlain study, the results of the two trials in this post hoc analysis are evaluated
separately. We hope that providing the data individually will add to existing evidence from the pooled analysis and show
the strength of effect observed with methylnaltrexone compared with placebo. Considering that a limitation of pooled
studies can be that the reported effect sizes are rather small, with significance depending on large-pooled numbers of
patients, we hope to provide insight into the strength of the effect in the individual studies.

Materials and Methods

Study Design

This was a post hoc analysis of two multicenter, double-blind, randomized, placebo-controlled studies (study 302,
NCT00402038; study 4000, NCT00672477) in adults with advanced illness and OIC. Each study was conducted according
to the ethical principles of the Declaration of Helsinki and Good Clinical Practice guidelines and approved by individual site
institutional review boards. Participating sites for studies 302 and 4000 are listed in Supplementary Materials. All patients

provided written informed consent before enrollment. Results from each study were previously published.'®!'” In study 302,
patients were randomly assigned 1:1 to receive SC injection of methylnaltrexone 0.15 mg/kg, or matched placebo, every
other day for 2 weeks. Dose escalation to 0.30 mg/kg was permitted, at investigator discretion, for patients who had <3
bowel movements not associated with rescue medications or interventions by day 8. In study 4000, patients were randomly
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assigned 1:1 to receive SC injection of methylnaltrexone based on body weight (8 mg, 38 kg to <62 kg; 12 mg, >62 kg), or
matched placebo, every other day for 2 weeks, up to a maximum of 7 doses. All patients who completed the treatment phase
of either study could elect to enroll in a 3-month open-label extension study (study 302, NCT01367613; study 4000,
NCT00672139) if they met eligibility criteria. Patients who did not enter an extension study were either contacted 30 days
after the last dose for a safety follow-up (study 302) or had a follow-up visit 15 to 21 days after the last dose (study 4000).

Patients

To summarize enrollment criteria in the original clinical trials, adult (18-year-old or older) patients with a diagnosis of
advanced illness, defined as those with a terminal disease, such as incurable cancer or other end-stage disease, and a life
expectancy of >1 month were eligible for enrollment. Underlying advanced illnesses in studies 302 and 4000,
respectively, included cancer (58% and 66%), cardiovascular disease (11% and 10%), pulmonary disease (10% and
12%) and neurologic disease (6% and 3%). Patients were eligible if they were on a regular regimen of opioids for control
of cancer, pain/discomfort for >2 weeks and on a stable regimen (no dose reduction >50%; dosage increases and addition
of another opioid permitted) for >3 days before the first dose of study drug. Patients were eligible if they had OIC,
defined as (a) <3 laxations during the preceding week and no clinically meaningful laxation <24 hours before first dose of
study drug or (b) no clinically meaningful laxation <48 hours before first dose of study drug. Patients were required to be
on a stable regimen of laxatives (eg, stool softener and senna or equivalent) for >3 days before first dose of study drug.
Patients could use rescue laxatives (eg, enema or suppository) but not <4 hours before or after study drug administration.
Patients were permitted to continue baseline laxative and opioid treatment, as appropriate, during the 2-week treatment
period. Patients with a history of methylnaltrexone treatment, any disease process suggestive of mechanical GI obstruc-
tion (eg, tumor adhesion), any potential non-opioid cause of bowel dysfunction that in the opinion of the investigator
might have been the major contributor to the constipation, current peritoneal catheter for intraperitoneal chemotherapy or
dialysis, clinically significant active diverticular disease, evidence of fecal impaction, surgically acute abdomen (study
302 only), or fecal ostomy were ineligible for enrollment. For study 4000, patients were ineligible if they received vinca
alkaloids (eg, vincristine, vinblastine, vinorelbine) 4 months before screening.

Assessments

Efficacy endpoints for this post hoc analysis included proportion of patients achieving rescue-free laxation within 4 hours
after first dose of study drug (study 302 coprimary endpoint); proportion of patients achieving rescue-free laxation within
4 and 24 hours after each dose; proportion of patients with a laxation response within 4 hours after at least 2 of the first 4
doses (study 302 coprimary endpoint, study 4000 primary endpoint); and time to rescue-free laxation within 4 and 24
hours of first dose. To examine if baseline functional status had an impact on response, patients were also stratified by
baseline Eastern Cooperative Oncology Group (ECOG) status (<2 or >2). Endpoints for this stratification included the
proportion of patients with a laxation response within 4 hours after at least 2 of the first 4 doses.

In the original trials, patients rated their pain on an 11l-point scale ranging from 0 (no pain) to 10 (worst pain
imaginable), and mean changes in pain scores from baseline to first dose of study drug and day 7 were assessed. Changes
in pain scores were assessed to determine whether treatment with methylnaltrexone increased pain or triggered opioid
withdrawal, as would be the case with centrally acting opioid antagonists such as naloxone that compromise opioid
analgesic effects, but is not expected with PAMORASs, due to their restricted ability to cross the blood-brain barrier.'*'?
Safety was assessed in patients who received >1 dose of study drug.

Statistical Analyses
For both studies, efficacy analyses were performed on the intention-to-treat analysis population, defined as patients who
received >1 dose of study drug. Rescue-free laxation response data were analyzed with Cochran-Mantel-Haenszel tests.
P-values were based on y tests. Normal significance level was 0.05, with no multiplicity adjustment. Time to rescue-free
laxation within 4 and 24 hours was determined using Kaplan—-Meier methods. In this post hoc analysis, outcomes were
stratified by cancer status.
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Results

Patients and Opioid Exposure

The post hoc analysis included an approximately equal number of patients in each treatment arm per study cohort. The
safety population included 364 patients (study 302, n=134; study 4000, n=230). Study 302 had 78 patients with active
cancer (methylnaltrexone, n=37; placebo, n=41) and 56 without cancer (methylnaltrexone, n=26; placebo, n=30); study
4000 had 152 patients with cancer (methylnaltrexone, n=79; placebo, n=73) and 78 without cancer (methylnaltrexone,
n=37; placebo, n=41) (Figure 1).

Demographic and baseline characteristics stratified by cancer status in study 302 and study 4000 are summarized in
Table 1. Across all cohorts, median daily dose opioid morphine equivalent ranged from 72.0 mg/d to 204.5 mg/d, and
a higher median dose typically was observed in patients with cancer than in those without cancer. Over 98% (n=359/364)
of patients were laxative-refractory at baseline. Baseline pain scores generally were higher in patients without cancer but
not statistically different due to variability. In both studies, the most common concomitant opioid treatments contained

morphine, codeine, or oxycodone.

Study 302
(N=134)

Study 4000
(N=230)

Noncancer
(n=78)

Noncancer
(n=56)

Completed
(n=32, 86.5%)

Discontinued
(n=5, 13.5%)

Reasons for
Discontinuation

Death
(n=3, 8.1%)
Adverse event
(n=1, 2.7%)

Disease
progression
(n=1,2.7%)

Figure | Disposition of patients by study.
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Abbreviations: MNTX, methylnaltrexone; PBO, placebo.
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Table 1 Demographic and Baseline Characteristics (ITT Population)

MNTX PBO MNTX PBO MNTX PBO MNTX PBO
(n=37) (n=41) (n=25) (n=30) (n=79) (n=73) (n=37) (n=41)

Age, y, mean (range) 628 (34-91) | 644 (39-90) | 772(47-93) | 700 (40-98) | 637 (27-87) | 64.1 (32-89) | 688 (34-101) | 685 (49-98)
Women, n (%) 20 (54.1) 23 (56.1) 15 (60.0) 17 (56.7) 34 (43.0) 31 (42.5) 22 (59.5) 25 (61.0)
Race/ethnicity, n (%)

White 35 (94.6) 37 (90.2) 25 (100) 28 (93.3) 74 (93.7) 68 (93.2) 34 91.9) 40 (97.6)

African American 1@27) 3(7.3) 0 2(6.7) 3(38) 3(4.1) 2(54) 0

Other 1 @27) I 24) 0 0 2 (25) 227) eX)) I 24)
Weight, kg, mean (SD) 710 (133) 717 (192) 67.1 (22.5) 707 (29.6) 709 (17.8) 707 (14.9) 75.0 (26.1) 780 (34.8)
Daily dose opioid morphine equivalent, mg/d

Median 190.0 180.0 820 720 165.0 204.5 140.0 90.0

Range 204160 15-10,160 9-2170 10-560 04071 0-7229 04427 0-633
Current pain score, mean (SD) 32 (24) 3.0 (23) 4.1 @3.1) 40 (3.1) 37 (26) 39 (25) 47 27) 41 (32)
Worst pain score, mean (SD) 49 (26) 5.5 (27) 53 (28) 52 (29) 52 (28) 50 (3.0) 58 (27) 57 (3.0)
Laxatives® used at baseline, n (%)

0 0 0 I (4.0) 1 (33) 2 (25) 1(1.4) 0 0

12 (32.4) 11 (26.8) 5 (200) 5(167) 28 (35.4) 20 (27.4) 1 (29.7) 12 (29.3)

2 12 (32.4) 10 (24.4) 9 (36.0) 8 (26.7) 28 (35.4) 30 (41.1) 16 (43.2) 21 (51.2)

3 5 (135) 9 (22.0) 4(16.0) 1 (36.7) 12 (15.2) 14 (19.2) 6(162) 6 (14.6)

4 6(162) 6 (14.6) I (4.0) 3(10.0) 8 (10.1) 8 (11.0) 3@.1) I 24)

5 2 (5.4) 2 (49) 3 (120) 2(6.7) 1(1.3) 0 I @7) I 24)

6 0 2 (49) 2 (8.0) 0 0 0 0 0

7 0 I 24) 0 0 0 0 0 0
Baseline ECOG <2, n (%)° 14 (37.8) 15 (36.6) 3(11.5) 7(233) 49 (62.0) 42 (57.5) 12 (324) 16 (39.0)
Baseline ECOG >2, n (%)° 23 (622) 26 (63.4) 23 (88.5) 23 (76.7) 30 (38.0) 31 (42.5) 25 (67.6) 25 (61.0)

Notes: *Reported either as ongoing prior medications or as concomitant medications first used same day as first dose of study drug. ®Based on the safety population, which
matched the intent-to-treat population, except for study 302 among MNTX-treated patients without cancer (n=26).
Abbreviations: ITT, intention to treat; MNTX, methylnaltrexone; PBO, placebo; SD, standard deviation.

Efficacy
In both studies, a significantly greater percentage of patients treated with methylnaltrexone, either as a dose of 0.15 mg/
kg (study 302: cancer, 51.4%, P<0.005; noncancer, 44.0%, P<0.05) or dosed according to ranges of body weight (study
4000: cancer, 69.6%; P<0.0001; noncancer, 70.3%, P<0.0001), achieved rescue-free laxation response within 4 hours of
the first dose, compared with patients who received placebo (14.6%, 16.7%, 15.1%, and 22.0%, respectively; Figure 2).
For both cohorts, the significant difference in rescue-free laxation response between treatment groups was maintained
within 24 hours of first dose of study treatment in both studies (Figure 3). When efficacy was assessed by the proportion
of patients with a laxation response within 4 hours after at least 2 of the first 4 doses, significant improvements were
observed with methylnaltrexone versus placebo, regardless of cancer status (Figure 4). Similar results were also observed
for this endpoint when the cohorts were further stratified by baseline ECOG status (Figure 5).

Median time to achieve first rescue-free laxation response for each cohort and treatment group in both studies 4 and
24 hours after study treatment was significantly shorter in the methylnaltrexone groups (Figure 6). At 4 hours after study
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100 7

80

69.6° 70.3°

Patients with RFL within
4 hours of the first dose, %

Cancer patients Noncancer patients Cancer patients Noncancer patients

Study 302 Study 4000
B MNTX M PBO

Figure 2 Patients achieving rescue-free laxation response within 4 hours after first dose of study treatment (ITT population).
Notes: 2P<0.005 vs placebo. ®P<0.05 vs placebo. P<0.0001 vs placebo.
Abbreviations: ITT, intention to treat; MNTX, methylnaltrexone; PBO, placebo; RFL, rescue-free laxation.

100
86.5°

Patients with RFL within
24 hours of the first dose, %

Cancer patients Noncancer patients Cancer patients Noncancer patients

Study 302 Study 4000
B MNTX M PBO

Figure 3 Patients achieving rescue-free laxation response within 24 hours of first dose.
Notes: 2P<0.005 vs placebo. ®P<0.05 vs placebo. P<0.0001 vs placebo.
Abbreviations: MNTX, methylnaltrexone; PBO, placebo; RFL, rescue-free laxation.

treatment, patients treated with methylnaltrexone compared with placebo had a significant reduction in median time to
rescue-free laxation response in both cohorts of study 302 (cancer, P<0.0005; noncancer, P<0.05) and both cohorts of
study 4000 (cancer, P<0.0001; noncancer, P<0.0001). Significant reductions in median time to first rescue-free laxation
response were maintained at the 24-hour postdose interval for both cohorts in both studies. In study 302, median time to
first rescue-free laxation within 24 hours after first dose of either methylnaltrexone or placebo was 3.47 hours or >24
hours, respectively, in patients with cancer (P<0.005) and 6.52 hours or >24 hours, respectively, in patients without
cancer (P<0.05). In study 4000, median time to first rescue-free laxation within 24 hours after first dose of either
methylnaltrexone or placebo was 0.75 hour or 18.00 hours, respectively, in patients with cancer (P<0.0001) and
0.92 hour or 23.08 hours, respectively, in patients without cancer (P<0.0001).
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100

80

59.52 70.3°

60

40

20

Patients with RFL within 4 hours
for 22 of the first 4 injections, %

Cancer patients Noncancer patients Cancer patients Noncancer patients

Study 302 Study 4000
B MNTX M PBO

Figure 4 The proportion of patients with a laxation response within 4 hours after at least 2 of the first 4 doses in patients with and without cancer (ITT population).
Notes: *P<0.0001 vs placebo. °P<0.005 vs placebo.
Abbreviations: ITT, intention to treat; MNTX, methylnaltrexone; PBO, placebo; RFL, rescue-free laxation.

A B

1007 1004

83.3°
80+ 80
66.7
604 57.12 59.2°¢ 60.0°

47.8°
40- 36.4¢

20 14.3

Patients with RFL within 4 hours
for 22 of the first 4 injections, %
Patients with RFL within 4 hours
for 22 of the first 4 injections, %

ECOG =2 ECOG >2 ECOG =2 ECOG >2 ECOG =2 ECOG>2 ECOG=2 ECOG>2
Cancer patients Noncancer patients Cancer patients Noncancer patients

Study 302 Study 4000
B MNTX W PBO

Figure 5 The proportion of patients with a laxation response within 4 hours after at least 2 of the first 4 doses in patients with and without cancer and stratified by ECOG
status (ITT population) in (A) Study 302 and (B) Study 4000.

Notes: 2P<0.005; °P<0.0005; °P<0.05; P<0.0001.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; ITT, intention to treat; MNTX, methylnaltrexone; PBO, placebo; RFL, rescue-free laxation.

Safety
In both studies, from baseline to day 1, there were no significant differences in pain intensity scores, including current
pain and worst pain scores, between patients with and without cancer (Figure 7).

Treatment-emergent adverse events (TEAEs) that occurred in >10% of patients in any group from either study are
listed in Table 2. In both studies, the most common TEAEs generally were GI related. In study 302, the most common
TEAEs among patients with cancer were abdominal pain (methylnaltrexone, 24.3%; placebo, 14.6%) and vomiting
(methylnaltrexone, 18.9%; placebo, 17.1%), and among patients without cancer were abdominal pain (methylnaltrexone,
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Figure 6 Time to rescue-free laxation response within 4 hours (A) and 24 hours (B) after first dose.
Abbreviations: MNTX, methylnaltrexone. PBO, placebo; RFL, rescue-free laxation.

7.7%; placebo, 10.0%) and flatulence (methylnaltrexone, 7.7%; placebo, 6.7%). In study 4000, abdominal pain was the
most common TEAE among both patients with cancer (methylnaltrexone, 35.4%; placebo, 15.1%) and patients without
cancer (methylnaltrexone, 29.7%; placebo, 19.5%).

Both studies reported serious adverse events (AEs), the majority in patients with cancer. Of the patients with cancer in
study 302, 6 (16.2%) treated with methylnaltrexone and 12 (29.3%) treated with placebo reported malignant neoplasm
progression as the most common serious AE; of the patients with cancer in study 4000, 9 (11.4%) treated with
methylnaltrexone and 13 (17.8%) treated with placebo reported disease progression as the most common serious AE.
Disease progression was registered as a serious AE according to FDA definitions (eg, if the AE led to death or was life
threatening, led to disability or permanent damage, or required intervention to prevent permanent damage).?’

Discussion

We performed this post hoc analysis of two similarly designed late-phase randomized, placebo-controlled trials of SC
methylnaltrexone in OIC patients stratified by cancer status. For patients with and without cancer in both studies,
statistically significant improvement in rescue-free laxation occurred within the first 4 hours of treatment with methyl-
naltrexone compared with placebo. In both studies, the significant improvement in rescue-free laxation within 4 hours
was maintained for 24 hours after first dose of methylnaltrexone. Repeat dosing, assessed by the proportion of patients
with rescue-free laxation within 4 hours after at least 2 of the first 4 doses resulted in persistent response in both studies
regardless of ECOG status at baseline. In both studies, in comparison with placebo, methylnaltrexone significantly
reduced time to laxation for patients in both the active cancer and noncancer cohorts. Among patients with comparable
methylnaltrexone dosing regimens, time to first rescue-free laxation was shorter for those with cancer than for those

without cancer.'®
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Figure 7 Mean change in pain intensity from baseline to day | (study 302, study 4000).
Note: Error bars represent standard deviations.
Abbreviations: MNTX, methylnaltrexone; PBO, placebo.

In both studies, 4 hours after first dose of methylnaltrexone, there were no clinically relevant changes in pain intensity
scores for advanced illness patients with and without cancer. These results are consistent with previous findings that
treating OIC with methylnaltrexone does not negatively impact central opioid analgesia.”' %'

In each study, baseline characteristics generally were well balanced, but there were key differences in opioid dose
exposure, pain scores, and laxative use between patients with and without cancer. In both studies, median daily opioid
morphine equivalent was higher in patients with cancer than in those without cancer; conversely, mean scores for pain
intensity (both current and worst) generally were higher in patients without cancer than in those with cancer.

Methylnaltrexone was well tolerated in patients with advanced illnesses, which is consistent with previous reports.”
The majority of serious AEs occurred in patients with cancer, and the most common serious AE was malignant disease
progression. However, it is important to note both studies’ lower incidence of disease progression among patients treated
with methylnaltrexone versus placebo.

Until recently, there were no studies comparing SC methylnaltrexone use among patients with and without cancer;
this pooled analysis of studies 302 and 4000 by Chamberlain et al is the first study to make this comparison. The results
of the individual studies in this post hoc analysis support and are consistent with those of the pooled analysis,'® providing
further evidence that methylnaltrexone effectively treats OIC in patients with advanced illnesses, including patients with

cancer.
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Table 2 Treatment-Emergent Adverse Events and Treatment-Emergent Serious Adverse Events
Occurring in >10% of Patients in Any Group (Safety Population; Study 302, Study 4000)

TEAE, n (%) MNTX (n=37) | PBO (n=41) | MNTX (n=26) | PBO (n=30)
Abdominal pain 9 (243) 6 (14.6) 2(77) 3(10.0)
Diarrhea 4(108) 2 (4.9) I (3.8) I (33)
Flatulence 6 (162) 3(73) 2(77) 2(67)
Nausea 6 (162) 4(9.8) I 3.8) I (33)
Vomiting 7 (189) 7(17.1) I 3.8) 2 (67)
Lethargy 4(108) 4(9.8) 0 0
Peripheral edema 4(108) 7(17.1) I 3.8) I (33)
Malignant neoplasm progression 6 (162) 13 31.7) I 3.8) 0
Dizziness 4(108) 2 (4.9) I 3.8) 0

TEAE, n (%) MNTX (n=79) | PBO (n=73) | MNTX (n=37) | PBO (n=4l)
Abdominal pain 28 (35.4) 1 (15.1) 1 (29.7) 8 (19.5)
Diarrhea 6 (7.6) 9 (12.3) 38.1) 6 (14.6)
Nausea 11 (13.9) 12 (16.4) 2 (54) 6 (14.6)
Vomiting 5 (6.3) 8 (11.0) 0 2 (4.9)
Disease progression 10 (12.7) 16 (21.9) 0 I (24)
Back pain 8 (10.1) 3 (4.1) I 27) 0

Abbreviations: MNTX, methylnaltrexone; PBO, placebo; TEAE, treatment-emergent adverse event.

Furthermore, in a 2019 prospective observational study, efficacy of SC methylnaltrexone was evaluated in 23 patients
with cancer and OIC per opioid subtype (oxycodone, fentanyl). Eleven patients achieved the primary endpoint of two or
more laxation responses with the first four doses of methylnaltrexone, regardless of the type of opioid,” leading
investigators to recommend use of a more aggressive laxative regimen, such as SC methylnaltrexone, particularly in
cases of increased opioid doses and in clinically overt OIC.

Several limitations should be considered. Both studies were of relatively short duration, with efficacy assessed after 14 days
or 7 doses of study drug recognizing that opioid treatment (and subsequent OIC) are often prescribed in chronic contexts. Our
study also did not account for the baseline frequency of chronic idiopathic constipation prior to opioid treatment, recognizing that
chronic idiopathic constipation occurs in up to 20% of the general population.”* From an analysis perspective, caution should
generally be observed for any post hoc analysis since the power calculations are made based on the original studies. For the

purposes of this post hoc analysis, the primary endpoints in this study were the same as those of the original clinical trials.

Conclusions
Methylnaltrexone effectively and rapidly induced rescue-free laxation in patients with OIC occurring in active cancer and

noncancer diagnoses and generally was well tolerated in all patient groups.
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Abbreviations

AE, adverse event; GI, gastrointestinal; ITT, intention to treat; MOR, p-opioid receptor; OIC, opioid-induced constipa-
tion; PAMORA, peripherally acting p-opioid receptor antagonist; SC, subcutaneous; TEAE, treatment-emergent adverse
event.
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