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ABSTRACT

Keywords: Background: Methylnaltrexone, a selective peripheral acting mu-opioid receptor antago-
Chronic nonmalignant pain nist, alleviates the constipating effects of opioids without affecting centrally mediated an-
Constipation symptoms algesia.

Methylnaltrexone Objectives: To assess the effect of subcutaneous (SC) methylnaltrexone injection on pa-
Opioid-induced constipation tient-reported constipation symptoms and pain scores.

Pain scores Methods: A total of 469 subjects on opioids for chronic non-malignant pain with opioid-
Patient-reported outcomes induced constipation were randomized to methylnaltrexone SC with once daily (QD) or

every other day (QOD) dosing or placebo for 4 weeks. Constipation symptoms and pain were
assessed using the patient assessment of constipation-symptoms (PAC-SYM) questionnaire
and a 11-point scale, respectively, at baseline, Day 14 and Day 28. Change from baseline in
PAC-SYM and pain scores were compared between methylnaltrexone and placebo arms at
Day 28 using analysis of covariance, with treatment group as factor and baseline score as
covariate.
Results: A majority of patients were women (60%), average age was 49 years old, and
back pain (60%) was the primary pain condition. At Day 28, the methylnaltrexone SC QD
group showed a significant improvement over placebo for rectal symptoms (—0.56 vs.
-0.30; P < 0.05), stool symptoms (—0.76 vs. -0.43; P < 0.001) and global scores (—0.62 vs.
-0.37; P < 0.001). Improvement in stool symptoms (—0.69 vs.—0.43; P < 0.05) and the
global scores (—0.52 vs. -0.37; P < 0.05) were significantly greater than placebo in the meth-
ylnaltrexone QOD group. Differences in change from baseline in abdominal symptoms and
pain scores between the methylnaltrexone SC QD or QOD dosing arms and placebo were not
significant.
Conclusion: The results of our study indicate significant improvement in constipation
symptoms with methylnaltrexone QD or QOD dosing compared to placebo without a signif-
icant effect on pain scores.
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Introduction

Opioid therapy plays a key role in the management of chronic
pain. Opioids have been widely used to treat malignant pain
and their use to manage nonmalignant pain has also been
increasing in recent years [1]. Despite proven analgesic effi-
cacy in the management of pain, opioid therapy is frequently
complicated by side effects [2]. Constipation is a common and
unpleasant side effect associated with opioid therapy with
approximately 40% of patients using opioids for non-malig-
nant pain, reporting constipations symptoms [2]. Unlike most
other common opioid side effects, opioid-induced constipa-
tion (OIC) is often persistent and can lead to serious medical
consequences such as bowel obstruction or fecal impaction
[1,3]. Severe and persistent constipation is one of the most
common reasons for patient discontinuation of opioid analge-
sics, thus leading to a negative effect on pain management
and quality of life [4]. Opioids impair normal bowel function
primarily by binding to intestinal mu-opioid receptors and in-
terrupting the coordinated rhythmic contractions required for
intestinal motility [5]. Opioids can also alter intestinal fluid
secretion by a direct effect on the enteric nervous system [6].
Selective blockade of the peripheral receptors might relieve
constipation without compromising centrally mediated ef-
fects of opioid analgesia or precipitating withdrawal [7].

Currently, there is no approved drugindicated for the treat-
ment of OIC in the population of patients receiving opioid
therapy for chronic, non-malignant pain. Methylnaltrexone
(N-methylnaltrexone bromide, RELISTOR [Progenics Pharma-
ceuticals, Tarrytown, NY, USA]), a quaternary derivative of
naltrexone, has been approved as a subcutaneous (SC) injec-
tion for the treatment of OIC in patients with advanced illness
who are receiving palliative care, when response to laxative
therapy has not been sufficient [8]. Unlike the uncharged sys-
temic opioid antagonists naloxone and naltrexone, a charged
antagonist like methylnaltrexone has restricted ability to
cross the blood-brain barrier because of its polarity and low
lipid solubility [9,10]. As a result, methylnaltrexone antago-
nizes the peripherally located opioid receptors in the gastro-
intestinal tract, thus reducing OIC without precipitating with-
drawal symptoms or negatively affecting or reversing the
analgesic effects of opioids [9,11-13].

A randomized, placebo-controlled, phase 3 study was de-
signed to determine the efficacy and safety of SC methylnal-
trexone compared with placebo in relieving OIC in patients
receiving opioid therapy for chronic non-malignant pain. Two
co-primary end points were defined during the double-blind
period: 1) the proportion of subjects having a rescue-free
bowel movement (RFBM) within 4 hours of the first dose, and
2) the percentage of active injections resulting in any RFBM
within 4 hours [14]. In addition, data were collected on patient-
reported pain scores, constipation symptoms, and quality of
life using validated instruments.

Here we report the effect of methylnaltrexone SC on pa-
tient-reported constipation symptoms and pain intensity
scores over a 4-week double-blind period in subjects experi-
encing constipation because they are receiving opioids for
chronic non-malignant pain.

Methods

A double-blind, randomized, parallel-group, placebo-con-
trolled, phase 3 study was conducted to evaluate the safety,
efficacy and tolerability of SC methylnaltrexone versus pla-
cebo in subjects with chronic non-malignant pain who have
OIC. Subjects were eligible if they had a history of chronic
non-malignant pain for at least 2 months’ duration, an opioid
dose of equal to or greater than 50 mg oral morphine equiva-
lents per day for at least 2 weeks, a history of constipation due
to opioid use for at least 1 month, and fewer than 3 RFBMs per
week before the screening visit. Eligible subjects who signed
an informed consent form entered a 14-day (+ 2-day visit win-
dow) screening period, during which objective evidence of
constipation was assessed. Constipation during the screening
period was defined as fewer than 3 RFBMs per week (no laxa-
tive use within 24 hours prior to any bowel movement) that
were associated with one or more of the following: a) a Bristol
Stool Form Scale score [15] of 1 or 2 for at least 25% of the bowel
movements; b) straining during at least 25% of the bowel
movements; ¢) a sensation of incomplete evacuation after at
least 25% of the bowel movements. Exclusion criteria included
pregnant or breast feeding women, use of methylnaltrexone
within 4 weeks of administration of the first dose of test arti-
cle, non-compliance with subject diary completion, and use of
rescue laxative. Subjects who remained eligible at the baseline
visit were randomly assigned to receive daily injections con-
taining placebo, methylnaltrexone 12 mg once daily (QD), or
methylnaltrexone 12 mg every other day (QOD) in a 1:1:1 allo-
cation ratio for 28 days. If subjects did not have a bowel move-
ment for 3 consecutive days during the study, they were per-
mitted to use bisacodyl tablets, which were provided by the
investigator.

Beginning at the screening visit, eligible subjects reported
the number of bowel movements per day including the time of
each bowel movement by using an interactive voice response
system (IVRS) via telephone. For each bowel movement, sub-
jects assessed consistency, straining, and a sensation of com-
plete evacuation. Also reported were rescue laxative use (in-
cluding whether rescue medication was taken and the time of
administration), doses of opioid medication, and pain inten-
sity during the past 24 hours. At baseline and on Days 14 and
28, average pain intensity ratings were recorded on a scale of 0
(no pain) to 10 (worst possible pain) [16]. Safety evaluations
included monitoring of adverse events from the screening
visit through 14 days after the last dose of test article. Con-
comitant treatment including use of opioids and rescue laxa-
tives from the screening visit through the follow-up period
was recorded. At office visits, height, weight, and vital sign
measurements were determined and physical examinations
and laboratory evaluations were performed.

In addition, patient-reported constipation symptoms were
assessed at baseline, Day 14, and Day 28 using the patient
assessment of constipation symptoms (PAC-SYM) question-
naire. The PAC-SYM questionnaire is a 12-item survey that
measures constipation symptoms and associated severity
across three domains: stool symptoms, rectal symptoms, and
abdominal symptoms with a recall period of “past 2 weeks”
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Table 1 - Demographic and baseline clinical characteristics (mITT population).

Characteristic Methylnaltrexone Methylnaltrexone Placebo
12 mg QD treatment 12 mg QOD treatment (n=162)
(n=150) (n=148)
Age, mean (SD) 47.99 (10.74) 48.64 (11.05) 49,69 (10.77)
Female gender, N (%) 93 (62.0) 85 (57.4) 99 (61.1)
Weight, kg mean (SD) 87.5 (25.0) 85.1(21.9) 87.2 (26.3)
Race N (%)
White 139 (92.7) 133 (89.9) 141 (87.0)
Black 7 (4.7) 10 (6.8) 15 (9.3)
Asian 2(1.3) 1(0.7) 1(0.6)
Other 2(1.3) 4(2.7) 5(3.1)
Primary pain condition N (%)
Back 96 (64.0) 83 (56.1) 99 (61.1)
Morphine equivalent dose (mg)
Mean (SD) 214 (157) 225 (205) 225 (216)

All values are means (SD), unless otherwise noted, for all patients.

mITT, modified intent-to-treat; QD, once daily; QOD, every other day; SD, standard deviation.

[17]. Score changes on the PAC-SYM global score of approxi-
mately half a point have been reported to correspond to min-
imal clinical improvement, and changes of about 1 point cor-
respond to moderate clinical improvement [17].

The PAC-SYM has been demonstrated and documented to
be a sensitive, reliable, valid, and responsive measure for
monitoring the symptoms of OIC [18]. Symptom items are
rated on a 5-point Likert severity scale. Item values are scored
from 0 to 4, with 0 indicating absence of symptom, 1 = mild, 2
= moderate, 3 = severe, and 4 = very severe indicating the
worst severity of that symptom.

For each of the subscales, scores for the nonmissing items
within the subscale are summed and divided by the total
number of nonmissing items for that subscale (range, 0-4).
For total instrument (Global) score, the scores of nonmissing
items within the instrument are summed and divided by the
total number of nonmissing items (total score range, 0-4).
Change from baseline at Day 14 and Day 28 (end of the double-
blind period) in pain, subscale, and total PAC-SYM scores were
analyzed using analysis of covariance (ANCOVA) with treat-
ment as a factor and baseline score as a covariate based on the
last observation carry-forward (LOCF) data. As part of sensi-
tivity analyses, the change from baseline analyses were rerun
with the observed cases data. The proportion of patients
showing minimal and moderate clinical improvement based
on the PAC-SYM total score was calculated.

The study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and was consistent with the
guidelines for Good Clinical Practice. The institutional review
boards or independent ethics committees of the participating
medical centers approved the study protocol and informed con-
sent document. All patients gave written informed consent be-
fore any study-related tests were performed.

Results

Patients: A total of 469 patients with chronic nonmalignant
pain and OIC were randomized, of which 460 received at least
one dose of study treatment. The modified intent-to-treat

(mITT) population of 460 patients was analyzed for constipa-
tion symptoms. There were 388 subjects (84%) who completed
the double-blind portion of the trial. Demographic and base-
line disease characteristics of the study participants are
shown in Table 1.

A majority of the patients in the study were women (60%)
and white (90%); the average age was 49 years old and back
pain (60%) was reported as the primary pain condition. The
mean daily baseline oral morphine-equivalent opioid dose
was 222 mg.

Descriptive statistics for the PAC-SYM and pain intensity
scores at baseline are presented in Table 2. At baseline, the
average scores for abdominal symptoms, rectal symptoms,
and the PAC-SYM global score were in the mild to moderate
severity range, whereas the average scores for stool symp-
toms were in the moderate to severe range across all treat-
ment groups.

PAC-SYM global score and pain intensity score mean val-
ues at baseline were similar for the three treatment arms. On
Day 14, data were missing for approximately 12% of cases in
treatment groups and 5% of cases in the placebo group. For PAC-
SYM global score on Day 14, the methylnaltrexone 12 mg QD
group showed an improvement of 0.56 (29.5%) from baseline,
compared with an improvement of 0.32 (17.8%) for placebo (be-
tween-group difference P < 0.001). At Day 14, the methylnaltrex-
one 12 mg QOD group showed an improvement of 0.42 (22.7%)
from baseline in the PAC-SYM global score, which was not sta-
tistically significant compared with placebo (Table 3).

On Day 14, rectal symptoms showed statistically signifi-
cant improvements compared with placebo in the methylnal-
trexone QD group (P < 0.001) and the methylnaltrexone QOD
group (P < 0.05). Similarly, for stool symptoms, statistically
significant improvements compared with placebo were de-
tected in the methylnaltrexone QD group (P < 0.001) and the
methylnaltrexone QOD group (P < 0.05). For abdominal symp-
toms, no statistically significant differences were found in the
change from baseline scores between the methylnaltrexone QD
and QOD dosing arms and placebo (Table 3). Similarly, for pain
intensity scores no statistically significant differences were
found in the change from baseline scores between the methyl-
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Table 2 - PAG-SYM and pain scores at baseline.

Score Methylnaltrexone Methylnaltrexone Placebo
12 mg QD 12 mg QOD (n=162)
(n=150) (n=148)

PAC-SYM*
Abdominal symptoms 1.77 (0.87) 1.73 (0.78) 1.60 (0.85)
Rectal symptoms 1.45 (1.01) 1.31 (0.90) 1.23 (0.89)
Stool symptoms 2.26 (0.95) 2.28(0.93) 2.30 (0.88)
Global PAC-SYM score 1.90 (0.77) 1.85 (0.73) 1.80 (0.70)
Pain scores’ 6.23 (1.93) 6.26 (1.93) 6.33 (1.72)

PAC-SYM, patient assessment of constipation-symptoms; QD, once daily; QOD, every other day.
* Reported values of raw scores across the 3 treatment groups ranged from 0 to 4 for each domain and global PAC-SYM score.

T Pain was rated on a scale of 0 (no pain) to 10 (worst possible pain).

naltrexone QD and QOD dosing arms and placebo (Table 3). On
Day 14, proportion of patients meeting the minimal clinical im-
provement criteria of = 0.5 point improvement from baseline on
the global score was 48% of patients in the methylnaltrexone QD
arm, 39% in the methylnaltrexone QOD arm, and 38% in the
placebo arm. Similarly 25% of patients in the methylnaltrexone
QD arm, 17% in the methylnaltrexone QOD arm, and 14% in the
placebo demonstrated moderate clinical improvement with =1
point improvement on the global score.

On Day 28, data were missing for approximately 16% to 18%
of cases in treatment groups and 11% of cases in the placebo
group. At the end of the double-blind period (Day 28), the
methylnaltrexone 12 mg QD group showed an improvement
of 0.62 (32.6%) from baseline in PAC-SYM global mean scores,
compared with an improvement of 0.37 (20.6%) for placebo
(between-group difference P < 0.001). At Day 28, the methyl-
naltrexone 12 mg QOD group showed an improvement of 0.52
(28.1%) from baseline, which was significantly greater than
that shown by the placebo group (between-group difference

P < 0.05) (Table 4). For rectal symptoms and stool symptoms,
statistically significant improvements compared with placebo
were detected in the methylnaltrexone QD group (P = 0.001)
and the methylnaltrexone QOD group (P = 0.05) (Table 4). Sim-
ilar to Day 14, there were no statistically significant differ-
ences in the change from baseline scores between the meth-
ylnaltrexone QD and QOD dosing arms and placebo in
abdominal symptom and pain intensity scores at the end of
the double-blind period (Table 4). The analyses with the ob-
served case data on Day 14 and Day 28 showed similar signif-
icant test results as reported above with the LOCF method
except for the PAC-SYM global score on Day 14 in the meth-
ylnaltrexone QOD group, which showed a statistically signifi-
cant (P < 0.05) greater improvement from baseline compared
to placebo in the observed case analyses.

On Day 28, 53% of patients in the methylnaltrexone QD
arm, 52% in the methylnaltrexone QOD arm, and 41% in the
placebo arm demonstrated at least 0.5 point improvement
from baseline on the global score, thus meeting the minimal

Table 3 - PAC-SYM and pain scores and change from baseline on day 14

Construct Treatment N Raw Adjusted Difference in adjusted
change change change vs. placebo
Mean (SD) Mean (SD) Mean (SE) Mean (95% CI) P value®

Abdominal symptoms ~ Methylnaltrexone 12 mgQD 150  1.39(0.78)  —0.38(0.74) —0.35(0.05)  0.02 (~0.13, 0.16) 0.825
Methylnaltrexone 12 mg QOD 148 1.46 (0.75) —0.27 (0.65)  —0.26 (0.05) 0.11 (—0.04, 0.25) 0.141
Placebo 162  1.27(0.86)  —0.32(0.78) —0.36 (0.05)

Rectal symptoms Methylnaltrexone 12mgQD 150  0.90(0.88)  —0.56(0.88) —0.51(0.05) —0.30(~0.45, —0.15)  <0.001
Methylnaltrexone 12 mg QOD 148  0.91 (0.90) —0.40 (0.70) —0.41(0.05) —0.20(—0.35, —0.05) 0.009
Placebo 162  1.06(0.87) —0.17(0.68) —0.21(0.05)

Stool symptoms Methylnaltrexone 12 mg QD 150 1.52(1.02) —0.74(0.98) —0.75(0.07) —0.40(—0.58, —0.21) <0.001
Methylnaltrexone 12 mg QOD 148 1.73 (0.99) —0.56 (0.88) —0.56(0.07) —0.20(—0.38, —0.02) 0.030
Placebo 162  1.94(0.94) —0.36(0.81) —0.36(0.06)

Global score Methylnaltrexone 12 mg QD 150 1.32 (0.80) —0.58(0.70) —0.56(0.05) —0.24(-0.37, —0.11) <0.001
Methylnaltrexone 12 mg QOD 148 1.43(0.76) —0.42 (0.60) —0.42(0.05) —0.10(-0.23,0.03) 0.134
Placebo 162  1.50(0.74) —0.30(0.61) —0.32(0.05)

Pain scores Methylnaltrexone 12 mg QD 149 6.23 (1.90) —0.00(1.59) —0.02(0.11) 0.07 (—0.24, 0.38) 0.665
Methylnaltrexone 12 mg QOD 148  6.19 (1.99) —0.07 (1.45) —0.08 (0.11) 0.01 (—0.30, 0.32) 0.958
Placebo 162  623(1.93) —0.10(1.37) —0.08(0.11)

A negative value in the difference in adjusted change from baseline in PAC-SYM domain and total scores between methylnaltrexone group and
placebo indicates a greater improvement in patient-reported symptoms in the methylnaltrexone arm.
CI, confidence interval; PAC-SYM, patient assessment of constipation-symptoms; QD, once daily; QOD, every other day; SD, standard deviation;

SE, standard error.

* P value of comparison of each methylnaltrexone dose group against placebo.
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Table 4 - PAC-SYM and pain scores and change from baseline on day 28.

Construct Treatment N Raw Raw Adjusted Difference in adjusted
change change change vs. placebo
Mean (SD) Mean (SD) Mean (SE) Mean (95% CI) P value®

Abdominal symptoms  Methylnaltrexone 12 mg QD 150 1.27 (0.82) —0.50(0.85) —0.47(0.06) —0.12(—0.27,0.04) 0.135
Methylnaltrexone 12 mg QOD 148 1.36 (0.83) —0.36 (0.66)  —0.35 (0.06) 0.00 (—0.15, 0.15) 0.996
Placebo 162  1.29(0.85)  —0.31(0.81) —0.35 (0.05)

Rectal symptoms Methylnaltrexone 12 mg QD 150 0.83 (0.86) -0.62(0.98) —0.56(0.06) —0.26(—0.42, -0.11) 0.001
Methylnaltrexone 12 mg QOD 148 0.86 (0.91) —0.45(0.68) —0.46 (0.06) —0.16 (—0.32, 0.00) 0.050
Placebo 162  0.98(0.84)  —0.25(0.79) —0.30 (0.06)

Stool symptoms Methylnaltrexone 12 mg QD 150 1.51 (1.04) —0.75(1.03) -0.76(0.07) —0.33(-0.51, —0.14) <0.001
Methylnaltrexone 12 mg QOD 148 1.59 (0.97) —0.69 (0.85)  —0.69 (0.07) —0.26 (—0.45, —0.07) 0.008
Placebo 162  1.86(0.98) —0.44(0.92) —0.43(0.07)

Global score Methylnaltrexone 12 mg QD 150 1.26 (0.81) -0.63(0.78) —0.62(0.05) —0.25(-0.39, —0.10) <0.001
Methylnaltrexone 12 mg QOD 148 1.33(0.78) -0.52(0.61) —0.52(0.05) —0.15(—0.29, —0.01) 0.040
Placebo 162  1.45(0.75)  —0.35(0.68) —0.37 (0.05)

Pain score Methylnaltrexone 12 mg QD 149 6.09 (1.96) —0.14 (1.62) —0.16(0.13) —0.09 (—0.43, 0.25) 0.610
Methylnaltrexone 12 mg QOD 148  596(1.90)  —0.30(1.55) —0.30(0.13) —0.23 (~0.57,0.11) 0.182
Placebo 162 6.24 (2.04) —0.09 (1.75)  —0.07 (0.12)

A negative value in the difference in adjusted change from baseline in PAC-SYM domain and total scores indicates a greater improvement in
constipation symptoms in the methylnaltrexone arm compared with placebo.
CI, confidence interval; PAC-SYM, patient assessment of constipation-symptoms; QD, once daily; QOD, every other day; SD, standard deviation;

SE, standard error.

* P value of comparison of each methylnaltrexone dose group against placebo.

clinical improvement criteria. Similarly approximately 29% of
patients in the methylnaltrexone QD arm, 18% in the meth-
ylnaltrexone QOD arm, and 17% in the placebo demonstrated
moderate clinical improvement with at least a 1 point im-
provement from baseline on the global score.

Safety

The three most commonly reported adverse events (AEs) were
abdominal pain, diarrhea, and nausea. In the methylnaltrex-
one 12 mg QD treatment group (N=150), the rates were 19.3%
for abdominal pain, 6.0% for diarrhea, and 8.7% for nausea and
were similar to those reported in the methylnaltrexone 12 mg
QOD group (N=148): 15.5%, 11.5%, and 11.5%, respectively.
These rates were higher than those reported in the placebo
group (N=162): 3.7%, 3.7%, and 6.2%, respectively.

The most common AEs leading to withdrawal were abdomi-
nal pain and nausea. Eight patients withdrew due to abdominal
pain (n = 3in the 12mg QD group; n = 5 in the 12 mg QOD group),
3 due to abdominal distension (n = 1 in the 12 mg QD group; n =
2 in the 12 mg QOD group), and 6 due to nausea (n = 2 in the 12
mg QD group; n = 4 in the 12 mg QOD group). Protocol violations
accounted for 4.6% of the early withdrawals (n = 8 in the 12 mg
QD group; n = 7 in the 12 mg QOD group, and n = 6 in placebo).

Discussion

Although recognized as the cornerstone of treatment for can-
cer-related pain, opioid therapy also represents an important
therapeutic option for relief of moderate to severe non-malig-
nant pain [19]. Successful pain management with opioids re-
quires that adequate analgesia be achieved without excessive
side effects like constipation. Current laxative therapy for OIC,
even optimally titrated, may be burdensome or ineffective for

some patients. A recent survey of patients taking oral opioids
and laxatives found that opioid-induced bowel dysfunction
(OBD) can compromise pain control: one-third of patients had
missed, decreased, or stopped using opioids to ease having a
bowel movement [20]. Furthermore, 92% of patients who had
decreased or stopped using opioids due to OBD reported in-
creased pain after doing so, resulting in negative effects on
quality of life and activities of daily living. Opioid antagonists
such as naloxone can cross the blood-brain barrier, resulting
in pain and opioid withdrawal [7,21]. In contrast, methylnal-
trexone belongs to a new drug class with selective antagonism
of peripheral mu-opioid receptors and might help relieve OIC
but maintain analgesia [7,22]. Thus, methylnaltrexone SC may
address an unmet need in the management of chronic pain by
treating OIC without diminishing analgesia.

Optimal pain management requires inclusion of the pa-
tient’s perspective during treatment. Achieving optimal anal-
gesia, while minimizing constipation, requires the accurate
and standardized assessment of constipation symptoms with
symptom evaluation and management over time [18]. One in-
strument used in this study to obtain patient’s perspective was
the PAC-SYM questionnaire, which has been demonstrated and
documented to be a sensitive, reliable, valid, and responsive
measure for assessing the symptoms of OIC [18]. Assessment
with the PAC-SYM included symptoms of rectal bleeding, dis-
comfort or bloating in the stomach, stool appearance, and
whether the bowel movement felt “complete.” The symptoms
are among those that patients associate with OIC [5,23-25].

In this study, patients in both the methylnaltrexone QD
and QOD groups showed significant improvements in several
PAC-SYM domains compared with placebo as early as the first
assessment on treatment on Day 14, and these were main-
tained until Day 28. The changes from baseline in the global
PAC-SYM score between the two dosing arms and placebo
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were statistically significant at Day 28. Improvements in sub-
scale scores for stool symptoms indicate favorable outcomes
on one or more of the symptoms including straining, hard
stools and a feeling of incomplete evacuation. Activation of
the mu-opioid receptor within the bowel wall interferes with
normal tone and contractility, delaying transit time of the fe-
cal contents [26]. Increased contractions of circular muscles
cause non-propulsive kneading and churning, increasing fluid
absorption, which dries and hardens the stool. At the same
time, longitudinal propulsive peristalsis is decreased, provid-
ing additional time for drying of the stool, ultimately resulting
in reduced frequency of bowel movements, formation of hard
stools, straining, incomplete evacuation of bowel, and sensa-
tion of anorectal bowel obstruction [5,27,28]. As a peripheral
mu-opioid receptor antagonist, methylnaltrexone has the po-
tential to block opioid actions mediated by peripheral opioid
receptors and thus relieve the associated stool symptoms. The
results of our study confirm that in addition to improving fre-
quency of bowel movements, methylnaltrexone has a signifi-
cant effect on the stool symptoms associated with opioid-in-
duced constipation.

Significant improvements in rectal symptoms (including
changes in painful defecation, rectal burning, and bleeding)
were observed as early as Day 14 in patients treated daily with
methylnaltrexone and persisted until Day 28. Activation of
mu-opioid receptors increases anal sphincter tone; hence, re-
flexive relaxation in response to rectal distension is reduced
and defecation becomes more difficult and painful [5,26,27].
Thus methylnaltrexone may be able to improve anorectal dys-
function associated with opioids and alleviate rectal symp-
toms as seen in the results of our study.

We observed no statistical differences in the change from
baseline at Day 14 or Day 28 in abdominal symptoms scores
between the methylnaltrexone QD and QOD dosing arms and
placebo despite the fact that abdominal pain is the most com-
monly reported AE in this study population. We note that AEs
experienced by both treatment groups were primarily gastro-
intestinal events, consistent with reports for other drugs ad-
ministered for the treatment of chronic constipation [24,29].
Abdominal pain was also commonly reported as an adverse
event in previous methylnaltrexone clinical studies of pa-
tients with advanced illness [7,22].

Overall, the response to treatment with methylnaltrexone
SC of patients having OIC related to chronic non-malignant
pain as assessed by the PAC-SYM questionnaire was consis-
tent with the primary end point results of this study [14]. In
contrast to the improvement demonstrated by the primary
end points, which were based on daily assessments at 4 hours
or at 24-hours post dose, the PAC-SYM responses reported
here provide evidence of improvement over 28 days, which
may better reflect long-term change in constipation symp-
toms for patients on chronic therapy of opioids. The short
duration of treatment is a limitation of the study.

We observed no statistical differences in the change from
baseline on Day 14 or Day 28 in pain intensity scores between
the methylnaltrexone QD and QOD dosing arms and placebo
thus suggesting that methylnaltrexone decreases the consti-
pating effects of opioids without affecting centrally mediated
analgesia. By adding an alkyl-substituent on the nitrogen atom

of a tertiary opioid antagonist, quaternary opioid antagonists
were designed with relatively greater polarity and less lipid sol-
ubility than the parent compound. Due to its quaternary ammo-
nium structure, N-methylnaltrexone has very little permeability
of the blood-brain barrier. This structure should have little effect
on central opioid receptor binding [30].

Previous studies of methylnaltrexone therapy of patients
with advanced illness and OIC showed a favorable impact on
patient-reported constipation distress and Global Clinical Im-
provement of Change (GCIC) in bowel status scores [22,31].
Our study measured constipation symptoms from a broader
perspective using the PAC-SYM, a validated multi-item instru-
ment to assess constipation symptoms with a change of ap-
proximately half a point corresponding to minimal clinical
improvement and changes of about 1 point corresponding to
moderate clinical improvement [17]. Our study results showed
that at the end of the double-blind period, approximately 53%
of patients in each of the methylnaltrexone arms met the min-
imal improvement criteria compared to approximately 41% in
the placebo group. About one-third of the patients (29%) in the
methylnaltrexone QD arm met the criteria for moderate clin-
ical improvement compared to 18% and 17% in the methyl-
naltrexone QOD arm and placebo groups, respectively.

It is important to acknowledge the potential limitations of
the study. First, the trial’s limited duration (4-week, double-
blind period) does not reflect the nature of the management of
OIC in chronic, non-malignant pain. The median duration of
OIC in our patient population was more than 58 months,
which speaks to the need for studies providing evidence of
maintenance of the efficacy observed at 4 weeks over a longer
time period. Second, patients enrolled were not expected to
require further titration of their opioid dosage; however, in
clinical practice, exacerbations of pain may necessitate up-
ward opioid titration. In addition, the population studied was
limited to North America and additional studies may be re-
quired in other regions.

Conclusion

Despite these limitations, the results of our study indicate
clinically meaningful improvement in constipation symp-
toms over 1 month of treatment without a significant effect on
pain intensity scores. This improvement, based on patient as-
sessment, is of relevance in the management of OIC in clinical
practice and complements the efficacy based on bowel move-
ment response rates [14]. In conclusion, a significant improve-
ment in patient-reported constipation symptoms was demon-
strated with methylnaltrexone SC therapy with QD or QOD
dosing in patients with chronic non-malignant pain and OIC
without affecting centrally mediated analgesia.
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