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FDA Approval Information
Description/Mechanism of
Action

Indication(s) Under Review in
This Document

Dosage Form(s) Under
Review

REMS
Pregnancy Rating

Methylnaltrexone, a quaternary derivative of naltrexone, is a peripherally acting mu-
opioid receptor antagonist with a limited ability to cross the blood-brain barrier. It was
initially approved in 2008 in the US for the treatment of opioid-induced constipation
(OIC) in patients with advanced illness who are receiving palliative care, when response
to laxative therapy has not been sufficient.
Most recent FDA-approved indication: Treatment of OIC in adult patients with chronic
noncancer pain (CNCP).
Single-use vial
e 12 mg/0.6 mL solution for subcutaneous injection, for use with a 27 gauge x Y-
inch needle and 1 mL syringe
e 12 mg/0.6 mL solution for subcutaneous injection with one 1 mL syringe with
retractable 27 gauge X %2-inch needle, two alcohol swabs
Single-use pre-filled syringe
e 8 mg/0.4 mL solution for subcutaneous injection
e 12 mg/0.6 mL solution for subcutaneous injection
L IREMS [X] No REMS [ ] Postmarketing Requirements
Category C

Executive Summary
Efficacy .

Safety .

Other Considerations .

Projected Place in .
Therapy

There is fair-quality evidence from one placebo-controlled trial that methylnaltrexone has a
moderate effect size in achieving rescue-free bowel movement (RFBM) within 4 hours after
the first dose and in achieving 3 or more RFBMs per week as an alternative to conventional
laxatives in non—laxative refractory patients who had constipation associated with opioid
therapy of at least 4 weeks’ duration for chronic noncancer pain.

About 35% of patients had a RFBM within 4 hours following the first dose of
methylnaltrexone. The median time to the first RFBM was not reported.

The comparative efficacy of methylnaltrexone is unclear, relative to alternative agents FDA-
approved for OIC in CNCP (i.e., naloxegol and lubiprostone).

Methylnaltrexone is contraindicated in patients with known or suspected mechanical
gastrointestinal obstruction (as are naloxegol and lubiprostone).

Gastrointestinal perforation occurred rarely in patients with advanced illness who were
treated with methylnaltrexone; gastrointestinal perforation is also a warning / precaution for
naloxegol but not for lubiprostone.

The most common adverse events were abdominal pain, diarrhea, nausea and hyperhidrosis.
Methylnaltrexone therapy was associated with improvement in quality of life of CNCP
patients with OIC.

Patients should be advised to be in close proximity to toilet facilities after each dose.
Methylnaltrexone is a safe and efficacious alternative to conventional laxatives for OIC in
CNCP. The main advantages of methylnaltrexone over conventional laxatives are a larger
evidence base and FDA approval for OIC in CNCP.
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e Patient factors, values or preferences that may influence the decision to choose
methylnaltrexone over naloxegol or lubiprostone include the need for once-daily injections;
a desire or need for rapid laxative effects; a requirement for the patient to be in close
proximity to toilet facilities; constipation associated with methadone therapy (for which
methylnaltrexone or naloxegol may be preferred over lubiprostone); and concomitant
therapy with moderate or strong CYP3A4 inhibitor drugs (with which methylnaltrexone has
a lower potential for interactions than naloxegol).

Background
Purpose for Review To review clinical evidence related to the efficacy and safety of methylnaltrexone

in the treatment of OIC in adults with chronic noncancer pain.

Issues to be determined:

v Evidence of need

v Does methylnaltrexone offer advantages to currently available alternatives?
v Does methylnaltrexone offer advantages over current VANF agents?

v What safety issues need to be considered?
v Does methylnaltrexone have specific characteristics best managed by the non-
formulary process, prior authorization, criteria for use?

Other
Therapeutic Formulary Alternatives Other Considerations
Options Surfactant Not FDA approved and has limited efficacy for opioid-induced constipation,

Docusate capsule, rectal enema,
oral liquid (OTC)

dosed 1 to 4 times daily, minimal safety risk, extensive history of use and
available OTC, onset of action 1 — 3 days.*

Osmotic Agents

PEG-3350 powder, oral
Lactulose syrup

Magnesium citrate liquid (OTC)
Magnesium hydroxide susp
(OTC)

Not FDA approved for opioid-induced constipation, minimal safety risk,
extensive history of use and most available OTC; onset of action 1 to 3

hours PO

Stimulant Laxatives
Bisacodyl EC tablet (OTC)
Sennosides tablet (OTC)

Recommended first-line agents for opioid-induced constipation despite
paucity of quality studies; given orally once daily(or twice daily for
sennosides); most common adverse effect abdominal cramping; extensive
history of use and available OTC; onset of action 6 — 12 hours PO, < 2 hours

rectally. !

Combination Surfactant /
Stimulant

Docusate / Sennosides tablet
(OTC)

Recommended first-line agents for opioid-induced constipation; given orally
2 — 4 times daily; onset of action 6 to 12 hours.?®

Bulk-Forming Laxatives
Psyllium powder, oral (OTC)
Cellulose, oxidized powder, oral
Calcium Polycarbophil tablet

NOT recommended for opioid-induced constipation because of potential for
bowel obstruction; onset of action 1 — 3 days po.!

Lubricant
Mineral oil, heavy 100% (OTC)

NOT recommended for use as a laxative, acute or chronic aspiration may
result in lipoid pneumonitis. *

Nonformulary Alternative

Other Considerations and Clinical Guidance

Peripherally acting mu-opioid
receptor antagonist (PAMORA)

PAMORA only indicated to accelerate gastrointestinal recovery following
certain surgeries; increased risk of myocardial infarction with long-term use

(oral) and has a REMS to limit therapy to 15 days; onset of action 4 — 7 hours.®
Alvimopan capsule Alvimopan CFU
PAMORA FDA-approved for opioid-induced constipation in patients with chronic

Naloxegol tablet

noncancer pain; once daily dosing on empty stomach; drug and food
interactions with CYP3A4 inhibitors; median time to onset 6-12 h.
Naloxegol CFU

Chloride Channel Activator
Lubiprostone capsule

FDA-approved for opioid-induced constipation in patients with chronic
noncancer pain, twice daily dosing with food; common adverse effects are
nausea, headache and diarrhea; onset of action < 24 hours.®

Linaclotide and Lubiprostone CFU
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Guanylate Cyclase-C Agonist Indicated for idiopathic constipation, once daily dosing; most common
Linaclotide capsule adverse effect abdominal pain; possible severe diarrhea; onset of action 22 —
24 hours.”

Linaclotide and Lubiprostone CFU

Efficacy (OIC in CNCP)

Literature Search Summary

A literature search was performed on PubMed/Medline (2010 to Oct 2015) and the Cochrane CENTRAL database using the
search terms methylnaltrexone and RELISTOR. The search was limited to studies performed in humans. Systematic reviews /
meta-analyses (SRMAS) of randomized controlled trials, randomized controlled trials not reviewed in the SRMAs and long-
term (>1 year) studies published in peer-reviewed journals were included. There was no FDA Medical Review report on
methylnaltrexone for OIC in CNCP.

Review of Efficacy
The overall quality of evidence of efficacy is fair; although a placebo-controlled trial evaluating methylnaltrexone for OIC in
CNCP was of high quality, it has not been verified by other trials.

Comparative Efficacy. The literature search found no active-controlled trials. The available systematic reviews and meta-
analyses that included other laxatives were not specific for OIC in CNCP (Table 1), and one systematic review reported
results by individual studies and did not perform meta-analyses.®

Table 1 Studies Evaluating Methylnaltrexone for OIC in CNCP
Reference Interventions, N (K)* Outcome Measures Selected Efficacy Results Comments

SRMAs of PCTs in any patient group (including CNCP, advanced illness and postsurgical)

Ford (2013)° MNTX 1610 (6) Failure to respondto  RR vs. PBO (95% CI): Not specific for OIC in CNCP.
Naloxone 798 (4) therapy MNTX 0.69 (0.63-0.75) The 6 MNTX trials included 4
Alvimopan 1693 (4) AEs NX 0.64 (0.56-0.72) fors.c. MNTX, 1iv., and 1
Lubiprostone — (2) ALV 0.71 (0.65-0.78) p.o. Of the 4 s.c. trials, only 1

. was for OIC in CNCP.
LUB — precluded meta-analysis

RCT in CNCP, Not Laxative Refractory

Michna (2011)"  MNTX 12 mg g.d., 150 BM count Achieved RFBM within 4 h after Study is included in the SR
MNTX 12 mg .0.d. 148 - Time of BM D o360 Al MK o4 300 o 9.0% i Sy Ford ota)
s .9%; 2% vs. 9.9% the y Ford, et a

PBO, 162 RFBM within 4 h (p < 0.001), NNT = 4 (2013)°.
4wk Straining Had first BM by 8 h / 24 h, All High quality

Sense of complete  \NTX vs. PBO: 38% / 46% vs.

evacuation 12% / 25% (p < 0.001).

Bristol Stool Form Change from BL in no. of RFBMs

Scales per week: 3.1vs.2.1vs.1.5(p<

QoL 0.01 for each dose vs. PBO).

Had >3 RFBMs/week: 58.7% vs.
45.3% vs. 38.3%; NNT = 5 for
g.d.; NNT = 14 for qg.0.d.

lyer (2011)*° Same as Michna (2011)  Patient-reported MNTX was superior to PBO in Included in SR by Siemens,
constipation abdominal, rectal and stool et al (2015)8
symptoms and pain symptoms, and global scores
intensity scores

*For drugs marketed in the US. BL, Baseline; BM, bowel movement (with or without rescue laxative); RFBM, Rescue-free bowel movements

o Efficacy Relative to Placebo. One high-quality study showed that methylnaltrexone (12 mg once daily, the approved
dosage regimen) has a moderate effect size relative to placebo, with an NNT of 4 for achieving rescue-free bowel
movement (RFBM) within 4 hours after the first dose and an NNT of 5 in terms of the percentage of patients who
achieved >3 RFBMs per week.'!
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Methylnaltrexone did not affect pain intensity scores.*?

Subgroup Response Predictor: A post hoc analysis of the results of a multicenter, double-blind, placebo-controlled
randomized clinical trial involving CNCP patients with OIC showed that an early laxative response (rescue-free bowel
movements [RFBMs] within 4 hours) to 2 or more of the first 4 doses of methylnaltrexone (12 mg s.c. daily) predicted a
subgroup of patients who had a beneficial overall response (=3 RFBMs / week) during the 4-week treatment period. An
overall response (> 3 RFBMs per week) was seen in 47 (81%) of 58 patients who had an early response to 2 or more
doses compared with 34 (43%) of 79 patients (p < 0.0001; odds ratio 5.7) who had an early response to fewer than 2
doses.'® Therefore, patients who had greater responses to the initial four daily doses of methylnatrexone had better
responses to subsequent doses.

Potential Off-Label Use

Treatment of acute OIC following orthopedic surgical procedures: insufficient evidence to support routine use (Phase 11
trial; N = 33).14

Treatment of methadone-induced constipation in patients enrolled in a methadone maintenance program (DB RCT,

N = 22, intravenous methylnaltrexone).

Treatment of gastrointestinal stasis in critically ill patients on fentanyl infusions who did not respond to senna and
docusate within 72 hours of admission to the intensive care unit: methylnaltrexone outperformed conventional rescue
therapy (sodium picosulfate and glycerin suppositories) in laxation and time to laxation (retrospective chart review,

N = 15, subcutaneous methylnaltrexone).

Ineffective for relief of postoperative ileus following segmental colectomy in 2 DB RCTs (N = 1048, intravenous
methylnaltrexone).’

Safety
For more detailed information, refer to the prescribing information.
Comments
Boxed Warning e None
Contraindications e Known or suspected mechanical gastrointestinal obstruction
Warnings / e  Severe or persistent diarrhea (discontinue treatment, consult physician)
Precautions o Rare cases of gastrointestinal perforation have been reported in advanced illness

patients (use caution in patients with known or suspected gastrointestinal lesions).
e  Opioid withdrawal (consider the overall risk-benefit in patients with disruptions to
the blood-brain barrier; monitor closely for symptoms of opioid withdrawal).

Long-term Safety Extension Trial

e According to the prescribing information for methylnaltrexone, a 48-week, open-label, uncontrolled trial was
conducted.'® Of 1034 adults with OIC and CNCP who entered the extension trial, a total of 624 patients (60%)
completed at least 24 weeks and 477 (46%) completed 48 weeks of treatment. The adverse event profile was
similar to that seen during the 4-week double-blind study. There were 4 myocardial infarctions (1 fatal), 1
stroke (fatal), 1 fatal cardiac arrest and 1 sudden death. The causal relationships between methylnaltrexone and
these deaths and serious adverse events could not be established.

Safety Considerations

e Most adverse events seen during methylnaltrexone therapy were mild to moderate and comparable to those
seen in the placebo group.!

e The most common adverse events involved the gastrointestinal tract. Abdominal pain (19.3%, 15.5%, 3.7%
for methylnaltrexone 12 mg once daily, 12 mg every other day and placebo, respectively), diarrhea (6.0%,
11.5%, 3.7%) and nausea (8.7%, 11.5%, 6.2%) occurred in more patients on methylnaltrexone than on
placebo.!?

e Hyperhidrosis was reported more commonly on subcutaneous methylnaltrexone 12 mg once daily and 12 mg
every other day than on placebo (6.0%, 6.1% and 1.2%, respectively).!!

e There is a lack of long-term safety studies.
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Adverse Reactions

Common adverse Incidence >5%: Abdominal pain, flatulence, nausea, dizziness, diarrhea,
reactions hyperhidrosis

Serious Adverse MNTX 12 mg g.d. (N = 150) vs. g.0.d. (N = 148) vs. PBO (N = 162):
Reactions!! 3.3% vs. 0.7% vs. 1.2% (no significant differences)

Discontinuations Due 6.7% vs. 8.8% vs. 9.9%
to Adverse Reactions™

Other Considerations
The results from the placebo-controlled trial of methylnaltrexone for OIC in CNCP also showed significant improvement
in patient quality of life relative to placebo. Mean improvement from baseline in the Patient Assessment of Constipation-
Quality of Life (PAC-QOL) total score for methylnaltrexone 12 mg once daily, 12 mg every other day and placebo were

0.74 (33%), 0.59 (27%) and 0.39 (18%; p < 0.014 for each comparison).!

Dosing and Administration
Methylnaltrexone is administered as a subcutaneous injection.
Recommended dose for OIC in CNCP: 12 mg once daily.
Reduce dose by one-half in severe renal impairment (CrCl <30 ml/min).
Maintenance laxative therapy should be discontinued before starting methylnaltrexone and may be resumed if in patients
who have OIC symptoms after taking methylnaltrexone for 3 days.
Methylnaltrexone has been shown to be efficacious in patients who have taken opioids for at least 4 weeks. Sustained
exposure to opioids prior to starting methylnaltrexone may increase the patient’s sensitivity to the effects of
methylnaltrexone.
Patient should be within close proximity to toilet facilities once a dose is administered.

Special Populations (Adults)

Comments

Elderly ¢ Inclinical trials, no differences have been observed between older

patients (>65 years, N = 226) and younger patients.
e Cannot rule out greater sensitivity of some older individuals.

Pregnancy o Use of methylnaltrexone during pregnancy may precipitate opioid

withdrawal in a fetus due to the undeveloped blood brain barrier
Lactation o Whether methylnaltrexone is secreted into human milk is unknown.
Renal Impairment e Mild—moderate renal impairment: No dosage adjustment.

o Severe renal impairment (CrCl <30 ml/min): Reduce dose by 50%.

Hepatic Impairment e Mild—moderate hepatic impairment: No dosage adjustment.

e Severe hepatic impairment: No recommendations.

Pharmacogenetics/genomics e No data.

Projected Place in Therapy
The incidence of OIC in US Veterans prescribed opioid therapy for CNCP is unknown. Clinical guidelines for the use of
long-term opioid therapy in CNCP noted that most patients treated with opioids develop some degree of constipation.® In
one survey, 81% of people reported constipation from opioid use, and 45% reported fewer than 3 bowel movements per
week.?° Systematic reviews of short-term, randomized trials of opioids in CNCP showed that constipation was one of the
most common adverse events, reported in 41% of patients after 8 weeks of therapy in one review?! and 15% of study
patients in another review.?? Duration of opioid therapy, female gender, older age, higher education levels, concomitant
aspirin use and nonsmoker status may be predictive factors for reporting OIC.232* OIC adds another disease burden that
reduces quality of life in patients suffering from chronic pain®>?® and leads to inadequate pain control because of
modifications made to opioid regimens to alleviate constipation.?’
Since tolerance to the constipating effects of opioids does not develop, a bowel regimen should be prescribed
prophylactically?® and definitely as soon as it is deemed necessary? to patients receiving opioid therapy. While the
mainstays of conventional bowel regimens for OIC are the stimulant laxatives, stool softeners and lifestyle changes, such
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as increasing fluid intake, dietary fiber and physical activity, are also often recommended.?® Osmotic agents such as PEG-
3350 (e.g., MIRALAX) and lactulose are other options. Stool softeners are often given for constipation but there is little
data to support their efficacy,*3! and one trial showed no additional benefit from adding docusate to sennosides for
constipation in hospice patients.®? Bulk-forming laxatives are not recommended and are relatively contraindicated for OIC
because they may cause bowel obstruction.?®

Laxatives are considered appropriate first-line therapy for OIC because of their safety and low cost; however, none
reverse the specific OIC mechanism, which is activation of enteric mu-opioid receptors. This mu-opioid receptor
activation leads to decreased intestinal secretion, increased fluid absorption and decreased colonic propulsion. None of
the conventional laxatives are FDA approved for OIC in CNCP.

The literature search found no evidence-based guidelines recommending the place in therapy of methylnaltrexone for OIC
in CNCP. One systematic review / meta-analysis concluded that methylnaltrexone, naloxone and alvimopan are safe and
effective for the treatment of OIC, whereas there was insufficient evidence for lubiprostone at the time of the report.®
Taking into consideration indirect evidence from trials evaluating methylnaltrexone for OIC in patients with advanced
ilness, there is high-quality evidence that methylnaltrexone is safe and efficacious for OIC, although the evidence is fair
quality that methylnaltrexone is a safe and efficacious alternative to conventional laxatives for OIC specifically in CNCP.
The clinical trial populations represented selected groups of patients; therefore, the extent to which the efficacy and safety
trial results apply to US Veterans on opioid therapy is unclear. However, there are no specific reasons to avoid a trial of
methylnaltrexone in US Veterans for OIC in CNCP.

The efficacy and safety of methylnaltrexone are counterbalanced by a lack of data on their efficacy relative to
conventional laxatives, lack of long-term efficacy and safety studies, and higher drug acquisition costs.

Patient factors, values or preferences that may influence the decision to choose methylnaltrexone over naloxegol or
lubiprostone include the need for daily injections; a desire or need for rapid laxative effects; a requirement for the patient
to be in close proximity to toilet facilities after each dose; constipation associated with methadone therapy (for which
methylnaltrexone or naloxegol may be preferred because the efficacy of lubiprostone may be reduced by methadone and
has not been established for methadone-induced constipation); and concomitant therapy with moderate or strong CYP3A4
inhibitor drugs (with which methylnaltrexone or lubiprostone has a lower potential for interactions than naloxegol).

Prepared December 2015. Contact person: Francine Goodman, National PBM Clinical Pharmacy Program Manager — Formulary,
Pharmacy Benefits Management Services (10P4P)
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Appendix A: GRADEIng the Evidence

Designations of Quality

Quality of evidence designation Description

High

Moderate

Low

Evidence includes consistent results from well-designed, well-
conducted studies in representative populations that directly
assess effects on health outcomes (2 consistent, higher-quality
randomized controlled trials or multiple, consistent observational
studies with no significant methodological flaws showing large
effects).

Evidence is sufficient to determine effects on health outcomes,
but the number, quality, size, or consistency of included studies;
generalizability to routine practice; or indirect nature of the
evidence on health outcomes (1 higher-quality trial with > 100
participants; 2 higher-quality trials with some inconsistency; 2
consistent, lower-quality trials; or multiple, consistent
observational studies with no significant methodological flaws
showing at least moderate effects) limits the strength of the
evidence.

Evidence is insufficient to assess effects on health outcomes
because of limited number or power of studies, large and
unexplained inconsistency between higher-quality studies,
important flaws in study design or conduct, gaps in the chain of
evidence, or lack of information on important health outcomes.

Please refer to Qaseem A, et al. The development of clinical practice guidelines and guidance statements of
the American College of Physicians: Summary of Methods. Ann Intern Med 2010;153:194-199.
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