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SYNOPSIS
Chronic pain is one of the most costly health problems in the United States, and for years it was
considered under treated. As long-acting opioids are increasingly being used in treatment plans, there is
also an increased amount of diversion and misuse of the drugs, sometimes resulting in death. The last ten
years have brought several new formulations and novel approaches by the pharmaceutical industry to
help reduce both chronic pain as well as limit abuse potential. Regardless of the newer products,
concerns still remain with prescribing long acting opioids due to the continued threat or potential for
diversion, addiction, dependence, and legal ramifications.61
When initiating long acting narcotic therapy, physicians should individualize treatment using a progressive
plan of pain management such as those outlined by the World Health Organization.54 Health care
professionals should follow appropriate pain management principles of careful assessment, prevention
and treatment of opioid side effects, and ongoing monitoring, especially in special populations. Some long
acting narcotics are not indicated in opioid naïve patients or patients with post operative pain. Therefore,
drug selection is crucial in these situations. Additionally, appropriate opioid conversion is important in
switching a patient from one long acting narcotic to another. 55
In September 2013, an FDA News Release was disseminated to announce safety label changes for
extended-release and long-acting opioid analgesics. This was done to help address the issue of misuse,
abuse, addiction, overdose, and death from these products. The intent was to help inform prescribers and
further clarify the risks and safety concerns associated with these products. New box warnings were also
added.122 Specific information can be found in the following sections of this class review, including the
indications.
As of August 18, 2014, tramadol was labeled as a Schedule IV product per the US Drug Enforcement
Agency (DEA). This pertains to all tramadol salts, isomers, and salts of isomers. Butrans® transdermal is
Schedule III controlled substance, while the remaining products in this class are all labeled as a Schedule II
controlled substance. Several products, while still labeled as a Schedule II controlled substance, are
formulated with abuse deterrent properties. These properties make it more difficult for the products to be
manipulated for abuse, misuse, and diversion. In 2015, the FDA issued a final guidance document on the
evaluation and labeling of abuse-deterrent opioids, “...to assist industry in developing opioid drug
products with potentially abuse-deterrent properties.”131
The drugs included in this therapeutic class review include: buprenorphine (Belbuca®, Butrans®), fentanyl
transdermal (Duragesic®), hydrocodone ER (Hysingla® ER, Zohydro® ER), hydromorphone ER (Exalgo®),
methadone (Dolophine®), morphine ER (Kadian®, MS Contin®), morphine/naltrexone (Embeda®),
oxycodone CR (OxyContin®), oxycodone/acetaminophen ER (Xartemis® XR), oxymorphone (Opana ®ER),
tapentadol ER (Nucynta ER), and tramadol ER (ConZip®, Ultram® ER®). Avinza®, a brand name of
morphine, has been discontinued by the manufacturer and has been removed from this class review.
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FDA APPROVED INDICATIONS 1-10, 35, 41-42, 58, 62, 74, 88-89, 113-114, 133
Due to the risks of addiction, abuse, and misuse, overdose, and death with opioids, even at recommended
doses, Xartemis® XR should be reserved for use in patients for whom alternative treatment options (eg
non-opioid analgesics) are ineffective, not tolerated, or would otherwise be inadequate.
Due to the risks of addiction, abuse, and misuse with opioids, even at recommended doses, and due to the
greater risks of overdose and death with an extended-release formulation, all remaining products in this
review except for tramadol products (including: Belbuca®, Butrans®, Dolophine®, Duragesic®, Embeda®,
Exalgo®, Hysingla® ER, Kadian®, MS Contin®, Nucynta® ER, Opana® ER, OxyContin®, Zohydro® ER) should
be reserved for use in patients for whom alternative treatment options (eg non-opioid analgesics or
immediate-release opioids) are ineffective, not tolerated, or would otherwise be inadequate to provide
sufficient management of pain. These products, with the exception of Duragesic®, are not indicated to be
used as an as-needed (prn) analgesic.
Drug

Detoxification of
opioid addiction

Management
of pain

buprenorphine
(Belbuca®)
(Butrans®)

X4, 6, 7

fentanyl transdermal
(Duragesic®)

X3, 7

hydrocodone ER
(Hysingla® ER)
(Zohydro® ER)

X 4, 7

hydromorphone ER
(Exalgo®)

X3, 7

methadone
(Dolophine®)

X8

X4, 7

morphine ER
(Kadian®)
(MS Contin ®)

X4, 6, 7

morphine/naltrexone
(Embeda®)

X4, 6, 7

oxycodone CR
(OxyContin®)

X4, 6, 7, 9

Maintenance of
opioid addiction

Management
of acute pain

X2, 8

oxycodone/APAP ER
(Xartemis® XR)
oxymorphone ER
(Opana® ER)

DPNP

X5, 7
X4, 7
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Drug

Detoxification of
opioid addiction

Management
of pain

tapentadol ER
(Nucynta® ER)

X4,7

tramadol ER
(Conzip®)
(Ultram® ER)

X1, 4

Maintenance of
opioid addiction

DPNP

Management
of acute pain

X4,7

DPNP- Diabetic Peripheral Neuropathic Pain
*As of 01-01-2008, the 40 mg dispersible tablet/disc will have distribution limited only to facilities authorized for detoxification and
maintenance treatment of opioid addiction and hospitals.
1
For moderate to moderately severe chronic pain
2
In conjunction with appropriate social and medical services
3
Opioid tolerant w/pain severe enough to require continuous, around-the-clock opioid analgesia for extended period of time.
4
Pain severe enough that needs a continuous, around-the-clock opioid analgesic for an extended period of time.
5
Severe enough to require opioid treatment
6
OxyContin® 60mg/80mg doses, Butrans® 7.5, 10, 15, and 20mcg, Embeda® 100/4mg, & Kadian® 100mg, 130mg, 150mg, and
200mg doses are only for those in whom tolerance to an opioid of comparable potency is established.
7
When alternative treatment options are inadequate
8
Shall be dispensed only by opioid treatment programs certified by Substance Abuse & Mental Health Services Administration
9
In adults & opioid-tolerant pediatric patients ≥11 years who are already receiving and tolerate a minimum daily opioid dose of
≥20mg oxycodone PO or its equivalent

DOSAGE FORMS, DOSE, & MANUFACTURER 1-10, 35, 41-42, 58, 62, 74, 88-89, 113114,133

Please refer to the prescribing information to ascertain the in-depth information regarding dosing and
converting from opioid to opioid. Most products should be prescribed only by healthcare professionals
who are knowledgeable in the use of potent opioids for the management of chronic pain.
Methadone (Dolophine®) has certain conditions and use for the treatment of opioid addiction. When used
for opioid addiction in detoxification or maintenance programs, it shall only be dispensed by opioid
treatment programs certified by the Substance Abuse and Mental Health Services Administration. Failure
to abide by requirements may result in criminal prosecution, seizure of the drug supply, revocation of the
program approval, and injunction precluding operation of the program.
In April 2010, the FDA sent out a news release that indicated a new formulation of OxyContin® was FDA
approved. The intent of this new formulation was to help discourage misuse and abuse, with the goal to
prevent the medication from being cut, broken, chewed, crushed, or dissolved to release more
medication. The warning of risk of abuse or misuse will still remain on the product; however, this is an
attempt by the manufacturer to reduce the risk of overdose due to tampering.73
Oxycodone/acetaminophen (Xartemis® XR) is not interchangeable with other oxycodone/acetaminophen
products.
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Drug

Dosage Forms

Dose

buprenorphine
(Belbuca®)

Buccal Film:
75, 150, 300, 450, 600, 750,
900mcg

buprenorphine
(Butrans®)

Transdermal Systems:
5, 7.5, 10, 15, 20 mcg/hr

Apply to buccal mucosa
Q12H, start at 75mcg then
titrate to max 900mcg BID6
5 mcg/hr opioid naïve, 5-10
mcg/hr opioid tolerant, Q7D;
titrate prn max 20mcg/hr4

fentanyl transdermal
(Duragesic®)8

Transdermal systems:
12, 25, 50, 75, 100µg/hr

hydrocodone ER
(Hysingla® ER)7
(Zohydro® ER)
hydromorphone ER
(Exalgo®)8

methadone
(Dolophine®)

Tablets, ER:
20mg, 30mg, 40mg, 60mg,
80mg, 100mg, 120mg
Capsules, ER:
10mg, 15mg, 20mg, 30mg,
40mg, 50mg
Tablets, ER:
8, 12, 16, 32mg
Tablets:
5, 10mg
Dispersible Tablets:1
40mg
Oral solution:
5mg/5ml, 10mg/5ml
Oral concentrate:1
10mg/ml

Manufacturer
Endo

Purdue Pharma

25µg/hr Q72H or
equianalgesic dosing

Various generic manufacturers
(Janssen)

Tabs: 20mg PO QD, then
titrate prn
Caps: 10mg BID, then titrate
prn

Purdue Pharma
Pernix

QD with equi-analgesic
dosing, then titrate

Various generic manufacturers
(Mallinckrodt)

Q8-12H, titrate prn

Various generic manufacturers
(Roxane)

morphine sulfate ER
SODAS formulation

Capsules, ER:
30, 45, 60, 75, 90, 120mg

Initiate at 30mg QD & titrate
prn, or equianalgesic dosing4

Actavis Elizabeth

morphine ER
(Kadian®)

Capsules, ER :
10, 20, 30, 40, 50, 60, 80,
100, 200mg

QD-BID & titrate prn or
equianalgesic dosing4

Various generic manufacturers3
(Actavis)

morphine ER
(MS Contin ®)

Tablets, ER:
15, 30, 60, 100, 200mg

BID-TID, titrate prn or
equianalgesic dosing4

Various generic manufacturers
(Purdue Pharma)

morphine/naltrexone
(Embeda®)7

Capsules, ER :
20/0.8mg, 30/1.2mg, 50/2mg,
60/2.4mg, 80/3.2mg, 100/4mg

20/0.8mg QD or
equianalgesic dosing;
Titrate prn, may give BID

Pfizer

oxycodone CR
(OxyContin®)7

Tablets, CR:
10, 15, 20, 30, 40, 60, 80mg

Initiate at 10mg Q12H if
opioid naïve or equianalgesic dosing, titrate prn4

Various generic manufacturers2
(Purdue Pharma)

oxycodone/APAP ER
(Xartemis® XR)

Tablets, ER:
7.5/325mg

2 tabs Q12H with or w/out
food; max 4g APAP5

Mallinckrodt
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Drug

Dosage Forms

Dose

Manufacturer

oxymorphone
(Opana ® ER)

Tablets, ER :
5, 7.5, 10, 15, 20, 30, 40mg

Initiate at 5mg Q12H or
equianalgesic dose; Titrate.

Endo

tapentadol ER
(Nucynta® ER)

Tablets, ER:
50, 100, 150, 200, & 250mg

Initiate at 50mg BID, up to
100-250mg BID, max 500mg

Janssen/Depomed

tramadol ER
(Conzip® caps)
(Ultram® ER tabs)

Capsules, ER
100mg, 200mg, 300mg
Tablets, ER :
100, 200, 300mg

100mg PO QD; max 300mg
Titrate 100mg Q5D

Various generic manufacturers
(Vertical)
(PriCara, division of Janssen)

1

As of January 1, 2008, methadone 40mg dispersible tablets/methadone concentrate will be distributed only to authorized opioid
addiction detoxification/maintenance treatment facilities and to hospitals.
2
Generics not available for the following strengths: 15mg, 30mg, and 60mg
3
Generics are not available for the following strengths: 40mg and 200mg
4
OxyContin® 60mg/80mg doses, morphine ER 90mg/120mg doses, Kadian® 100mg/130mg/150mg/200mg doses, Embeda®
100/4mg, Butrans® 7.5, 10, 15, and 20mcg doses are only for those in whom tolerance to an opioid of comparable potency is
established.
5
The second dose may be given as early as 8 hrs, but subsequent doses are to be given Q12H.
6
Cancer patients w/oral mucositis may absorb Belbuca® quicker than intended. It is recommended to reduce the starting dose and
titration incremental dosage by half as compared to patients without mucositis.
7
Abuse Deterrent formulations
8
Due to respiratory risks, only indicated for use in patients who are opioid-tolerant

PHARMACOLOGY 10, 50, 74, 88-89, 113-114, 133
Opioids are analgesic compounds that attach to and modulate ascending and descending pain related
pathways. Opioids are classified by their function as agonists, mixed agonists-antagonists or antagonists,
and by their actions at opioid receptors, mu, kappa, and delta. Compounds can have differing degrees of
affinity and efficacy at these various receptors.
Pure opioid agonists, such as the agents in this class review, interact predominantly with mu-receptors,
distributed in the human brain, with high densities in the posterior amygdala, hypothalamus, thalamus,
nucleus caudatus, putamen, and certain cortical areas. These opioid receptors are also found on the
terminal axons of primary afferents within the spinal cord and in the spinal nucleus of the trigeminal
nerve. Some products, such as hydrocodone and hydromorphone, are semi-synthetic opioid agonists with
relative selectivity for the mu-opioid receptor. In addition to binding to mu-receptors, tramadol (Conzip®
and Ultram® ER) may also exert its pharmacologic effects by weak inhibition of reuptake of
norepinephrine and serotonin.
Opioids exert their principal pharmacologic effects on the CNS and smooth muscle.
Naltrexone is a pure opioid antagonist. It markedly attenuates or completely blocks, reversibly, the
subjective effects of IV administered opioids. Naltrexone has few, if any, intrinsic actions besides its
opioid blocking properties; however, it does produce some pupillary constriction by an unknown
mechanism.
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The exact mechanism of action with tapentadol (Nucynta® ER) is not clear; however, it was seen in preclinical trials to be a mu-opioid receptor (MOR) agonist and a norepinephrine reuptake inhibitor (NRI).
Acetaminophen is a non-opioid analgesic, with the exact site and mechanism of action not known.

PHARMACOKINETICS 1-10, 35, 41, 42, 58, 62, 74, 88-89, 113-114, 133
Hydromorphone ER (Exalgo®) utilizes the OROS® (Osmotic-controlled Release Oral delivery System)
formulation, a controlled release oral drug delivery system consisting of a capsule with a rigid waterpermeable jacket having one or more small holes.10 As the capsule passes through the body, the osmotic
pressure of water entering the capsule pushes the active drug through the opening in the capsule at a
near constant rate.
Oxycodone/APAP (Xartemis® XR) is not interchangeable with other oxycodone/APA products due to a
difference in their pharmacokinetic profiles.
Drug

Time to Peak
Concentration

Half-life

Elimination

buprenorphine
(Belbuca®)

2.5-3 hrs

27.6hrs

Urine: 30%
Feces: 69%

buprenorphine
(Butrans®)

60hr

26 hrs

fentanyl transdermal
(Duragesic®)

20 -72 hrs

20-27 hrs

hydrocodone ER
(Hysingla® ER)

6-30 hrs

7-9 hrs

Urine primary

hydrocodone ER
(Zohydro® ER)

5 hrs

8 hrs

Urine primary

hydromorphone ER
(Exalgo®)

12-16 hrs

8-15 hrs

Urine: 75%
Feces 1%

1-7.5 hrs

8- 59 hrs*

Urine/Feces: 21%

Kadian®: 8.6 hrs

Kadian: 11-13 hrs
MS Contin®: 15 hrs

Urine: 10%
Feces: 7-10%

29 hrs

Urine: 10% (unchanged drug)
55-65% (metabolites)
Bile: small amount
(morphine)

methadone
(Dolophine®)
morphine ER
(Kadian ®)
(MS Contin®)
morphine/naltrexone
(Embeda®)

7.5 hrs

Urine: 27%
Feces: 70%
Urine: 75% (metabolites)
Urine: 10%
(unchanged drug)
Feces: 9%
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Other

Steady state:
72 hrs
Steady state
reached after 2nd
72-hr application
Steady state:
3 days

steady state:
72-96 hrs

steady state:
≤ 24 hrs1
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Drug

Time to Peak
Concentration

Half-life

Elimination

Other

oxycodone CR
(OxyContin®)

4.15-5.11 hrs

4.5 hrs

Urine primary

steady state:
24-36 hrs

oxycodone/APAP ER
(Xartemis® XR)

Oxycodone: 3-4 hrs
APAP: 0.75-1 hr

Oxycodone: 4.5 hrs
APAP: 5.8 hrs

Urine:
(APAP: <9%)

Steady state: 24 hrs

oxymorphone ER
(Opana® ER)

1-2 hrs4

9-11 hrs

Urine: <1% (unchanged drug
33-38% metabolites)

steady state:
≤ 72 hrs

3-6 hrs

5 hrs

Urine: 99%

steady state:
after 3rd dose

Conzip®: 10-12hrs
Ultram®: 12-15 hrs

Conzip®: 10-11 hr
Ultram®: 7.9-8.8 hr

Urine: 60% (M2)
Urine: 30% (UD3)

steady state:
≤ 48 hrs

tapentadol
(Nucynta® ER)
tramadol ER
(Conzip®)
(Ultram® ER)
1

MS Contin®, Oramorph SR®

2

M-Metabolites

3

UD-Unchanged Drugs

4

based on single 40mg dose

* high variability – possibly due to lipophilic nature of methadone which may prolong duration of action despite low plasma levels

CLINICAL TRIALS
Evidence of clinical trials performed to obtain FDA approval is available for all agents in this class except
methadone, whose approval pre-dates the 1962 Kefauver-Harris amendments requiring efficacy as well as
safety. Morphine (Kadian®, MS Contin®) and oxycodone (OxyContin®) have been in the marketplace for
long periods of time, but results of clinical trials performed to obtain FDA approval are available for their
various sustained-released or controlled -release formulations.36
Fentanyl and Buprenorphine Studies/Reviews
Transdermal fentanyl (Duragesic®) is extremely convenient for chronic pain management, especially in
cancer patients. The transdermal delivery system provides a consistent rate of fentanyl delivery to the
microcirculation of the skin by diffusion through a transdermal membrane from a 72-hour reservoir.11 This
agent has been compared to morphine SR, and is the preferred agent in patients with chronic cancer pain.
Not only does fentanyl achieve a higher level of pain control in cancer patients, but it is also useful in
patients with severe nausea, vomiting, or dysphagia. Transdermal fentanyl (Duragesic®) was also
compared to CR morphine in terminal cancer patients, and no statistical differences existed in efficacy or
adverse events between the two groups.12-14
In 2005, FDA released a Public Health Advisory regarding the appropriate and safe use of the fentanyl
transdermal system (Duragesic®). FDA continues to receive reports of death and life-threatening adverse
events related to fentanyl overdose occurring when the fentanyl patch (Duragesic®) is used to treat pain in
opioid- naïve patients. Furthermore, reports have also shown that opioid-tolerant patients continue to
apply more patches than prescribed, change the patch too frequently, and expose the patch to a heat
source increasing the absorption of fentanyl through the skin.15
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Tassinari et al37 in a 2008 meta-analysis of studies comparing transdermal fentanyl to slow-release
morphine confirmed a lack of difference in adverse events, except for a significant reduction in
constipation among the fentanyl groups, who overall also favored the transdermal dosage form over the
oral morphine formulations. Studies have also confirmed the efficacy of transdermal fentanyl in treatment
of non-cancer related pain, in patients with neuropathy, rheumatoid arthritis and osteoarthritis.38-40
In an additional 2009 meta-analysis, Tassinari et al60 analyzed 5 trials of 1,309 cancer- and non-cancer
patients utilizing either transdermal fentanyl or morphine ER for moderate-to-severe pain. In addition to
surveying groups, as well as individual reported adverse events comprising CNS, dermatologic, GI and
genitourinary categories, the investigators also assessed patient preference, uncontrolled pain requiring
opiate rescue and overall safety. Their observations were as follows:
 fentanyl significant advantage: constipation/laxative use, patient preference, urinary retention
 morphine significant advantage: Diarrhea, nausea, sweating
 no significant advantage: anorexia, GI safety, hypoventilation, insomnia/somnolence, neurologic
safety, overall safety, uncontrolled pain, vomiting
A 2010 review/meta-analysis by Yang et al63 examined 32 cohort studies, encompassing 2651 patients,
on transdermal fentanyl and sustained-release oral morphine in the treatment of cancer pain. Primary end
points assessed by meta-analysis were remission rate of pain and incidence of adverse effects, while
quality of life was assessed by systematic review. Their results were as follows:
 Remission (efficacy) rates in fentanyl and morphine groups were 86.60% and 88.31% respectively,
with no significant difference.
 Compared with the morphine group, there were fewer adverse effects in terms of constipation,
nausea/vomiting and vertigo/somnolence in the fentanyl group.
 Six trials total supported either fentanyl or morphine for quality of life improvement of cancer
patients; one of them showed more patients obtained better quality of life after transferring from
morphine to fentanyl.
Kim et al67 surveyed 1097 cancer outpatients who were prescribed oral sustained-release opioids
(morphine or oxycodone) or transdermal fentanyl, to determine the dosing frequency of sustained-release
opioids and the prevalence of end-of-dose failure in clinical practice. 67.0% of patients surveyed took oral
sustained-release opioids twice daily; 26.2% took them more than twice daily. 88.8% of transdermal
fentanyl patients wore each patch for 72 hours. Of all enrolled patients, 48.3% experienced worsening
pain just before the next sustained-release opioid dose, and 36.8% of these patients took medication
earlier than the prescribed dosing schedule. Patients felt that oral sustained-release opioids gave
adequate pain control lasting an average of 9.6 hours, vs. 62.9 hours for transdermal fentanyl. The
investigators conclusions were twofold:
 Sustained-release opioids are used by patients in a manner that is inconsistent with standard
recommendations.
 End-of-dose failure is suggested to explain increased dosing frequency, and patients reported that
adequate pain relief lasted for less time than was stated in the manufacturers' prescription
recommendation.
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Nüesch et al68 reviewed 10 randomized or quasi-randomized controlled trials, including 2268 patients
total, that compared oral or transdermal opioids to placebo or no treatment in patients with knee or hip
osteoarthritis. Oral codeine was studied in three trials, transdermal fentanyl and oral morphine in one trial
each, oral oxycodone in four, and oral oxymorphone in two trials. Studies involving tramadol were
excluded. Their observations follow:
 Overall, opioids were more effective than control interventions in terms of pain relief.
 There were no substantial differences in effects according to type of opioid, analgesic potency,
daily dose, duration of treatment or follow up, methodological quality of trials, or type of funding.
 Adverse events were more frequent in patients receiving opioids compared to control.
 Withdrawal symptoms were more severe after fentanyl treatment vs. placebo.
The investigators concluded that the small to moderate beneficial effects of non-tramadol opioids were
outweighed by large increases in the risk of adverse events, and that non-tramadol opioids should not be
routinely used, even if osteoarthritis pain is severe.
A 2013 Cochrane Review by Hadley et al117 included 9 randomized controlled trials (N=1244) to assess for
the safety and effectiveness of transdermal fentanyl for relief of cancer pain. The comparators with
fentanyl patch (N=600) included various formulations of morphine (N=382), methadone (N=36), and
paracetamol plus codeine (N=221). Results suggested that there was insufficient comparable data to
perform a meta-analysis to determine the NNT for analgesic effect. In 7 studies reporting on pain intensity
after 2 weeks, the mean or median pain scores were between mild and moderate. Another study reported
that 77% of those taking fentanyl patches had undefined successful outcomes. There were fewer reports
of constipation with transdermal fentanyl (28%) vs oral morphine (46%), resulting in an NNT of 6.
A 2012 systematic review by Wolff et al101 included 14 trials to assess the safety and efficacy of using
buprenorphine patch vs fentanyl patch or morphine in patients with chronic moderate to severe pain. As
there were no direct head-to-head comparisons, an indirect comparison was done. Results suggest that
those using transdermal fentanyl reported significantly more nausea (Odds Ratio [OR] 4.66), a significantly
higher number of discontinuations due to adverse events (OR 5.94), and non-significant differences on all
other outcomes (including pain intensity, quality of sleep, constipation) as compared with transdermal
buprenorphine. Those using transdermal buprenorphine had a significantly higher decrease of pain
intensity, less reports of constipation (OR 7.50), and a significantly lower number of treatment
discontinuations due to adverse events (OR 5.80) when compared with morphine. All other outcomes,
such as quality of sleep, nausea, were not significantly different between treatments. The authors
conclude that transdermal buprenorphine and transdermal fentanyl have comparable effects on pain, but
significantly less adverse events were seen with transdermal buprenorphine.
A 2015 Cochrane Review by Schmidt-Hansen et al131 included 19 relevant randomized controlled trials
(N=1421) to assess the safety and efficacy of buprenorphine for treatment of pain in adults and children
with cancer as compared with placebo or an active drug (including buprenorphine). Of the studies that
compared buprenorphine to another drug, 11 of the studies had comparative analyses between the
treatment groups. Five of the 11 studies found that buprenorphine was superior to the comparators.
While 3 studies found no differences between buprenorphine and its comparators, three additional
Property of IME and may not be reproduced without permission
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studies found buprenorphine to be inferior to the alternative treatment in regards to side effects and
patient preference/acceptability. The sublingual formulation of buprenorphine was found to be associated
with a faster onset of pain relief as compared to subdermal but with comparable duration of analgesia.
Transdermal buprenorphine was found to be superior to placebo in two studies but a third study did not
find a difference between placebo and buprenorphine. The authors concluded that per the evidence and
data reviewed, “...it is difficult to say where buprenorphine fits in the treatment of cancer pain with strong
opioids. However, it might be considered to rank as a fourth-line option compared to the more standard
therapies of morphine, oxycodone, and fentanyl, and even there it would be only suitable for some
patients.”131
Hydromorphone Studies/Review
Hydromorphone ER (Exalgo®) is a potent derivative of morphine. Moulin and colleagues82 conducted a
pooled analysis of three open-label studies on patients with neuropathic and nociceptive malignant and
nonmalignant chronic pain treated with extended release hydromorphone. The primary outcome was
Brief Pain Inventory scores over time between patients with neuropathic pain compared to those with
nociceptive pain. There was no statistically significant difference between the pain groups (difference
between groups -0.552 at visit 7; p = 0.060 for overall difference between groups). This pooled analysis
showed that treatment with hydromorphone had similar efficacy for neuropathic and nociceptive pain.
Methadone Studies/Review
Methadone (Dolophine®) has several unique characteristics. Unlike other long acting opioids, it does not
have any known active metabolites nor is it renally eliminated. Theoretically, its N-methyl-D-aspartate
(NMDA) activity renders it a potentially good candidate for the treatment of neuropathic pain, however,
several literature reviews have failed to show superior efficacy for this use.16,46 Overall, methadone has
similar analgesic efficiency and tolerability as other first-line strong opioids for the treatment of cancer
pain. Methadone (Dolophine®) also exhibits major disadvantages which are increasingly being recognized.
As of July, 2012, methadone became subject to a Risk Evaluation and Mitigation Strategy. One such
disadvantage is its long and often unpredictable half-life which complicates opioid conversion and titration
and potentially leads to unintentional overdose.43 Additionally, the risks of torsades de pointes and
prolongation of the QT intervals are well documented in the medical literature and baseline and follow up
EKGs are recommended routinely.16-18
A 2012 Cochrane Review by Haroutiunian et al112 included 2 randomized controlled trials (RCT) and one
non-randomized study (total N=181) to assess the efficacy and safety of methadone when used as
treatment for chronic non-cancer pain (CNCP). One RCT included those with diverse neuropathic pain
syndromes (N=19) and the other included those with postherpetic neuralgia (N=76). The non-randomized
study was a retrospective study (N=86).
Results of one RCT suggested that methadone had statistically significantly greater improvements in
average pain intensity and pain relief, with both the 10mg and 20mg doses as compared to placebo. The
other RCT compared methadone with morphine, and morphine was found to be statistically superior to
methadone. Results of the non-randomized study suggested that methadone was effective in less patients
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than in those taking other LA opioids (28% methadone vs 42% morphine, 33% oxycodone, and 50% for
fentanyl transdermal). In the RCT, only dizziness was reported significantly more with methadone vs
placebo (p=0.041). The authors concluded that there was limited evidence found to assess the efficacy of
methadone for use as treatment in those with CNCP, and that conclusions could not be drawn in regards
to differences in efficacy between methadone and placebo or other opioids.
Morphine Studies/Review
Despite the availability of newer agents, morphine remains the prototype opiate analgesic. As new opioid
and nonopioid compounds are developed, their efficacy and side-effect profiles are compared with
morphine as the standard of care. Many clinicians consider morphine as the first-line agent when treating
moderate to severe pain. Initially, morphine CR (MS Contin®) Q12 was compared to IR morphine q4 hours
to determine efficacy in chronic cancer pain patients. Equianalgesic efficacy was found between both
drugs with similar adverse event profiles.19-21
Kadian® is a polymer-coated extended release morphine sulfate that allows for once daily or twice daily
dosing. In a study comparing this product with morphine CR in cancer pain, the results were similar
between the two groups, except patients preferred the once daily dosing. 22
A 2011 retrospective, observational cohort study by Krebs et al102 included data from the Department of
Veterans Affairs (VA) health care databases to assess the mortality rates of those receiving methadone or
long-acting morphine as treatment for pain. There were 28,544 subjects who obtained methadone as
compared with 79,938 who obtained morphine LA from the VA pharmacies. Those who obtained
methadone were younger, less likely to have comorbidities, and more likely to have psychiatric and
substance use disorders as compared with those who obtained LA morphine. Overall, results suggest that
3.4% of subjects died in the observation period, with the highest mortality rates being in the first 30 days
of drug exposure for both drugs (1.2% for methadone and 3.7% for morphine LA). Mortality rates were
higher for morphine LA vs methadone; but upon multiple sensitivity analyses, there was either no
difference in mortality between treatments or a lower mortality rates among the methadone group. The
authors concluded that there was no evidence of excess all-cause mortality among this VA population
between treatments.
Oxycodone Studies/Review
Oxycodone CR (OxyContin®) is administered twice daily for moderate to severe pain.25 Randomized
controlled and open-label studies, as well as a 2006 meta-analysis, reinforced oxycodone CR‘s superiority
to placebo in moderate to severe cancer and non-cancer pain. 26-27, 47-49 In cancer patients, several studies
compared the CR formulations of both oxycodone (OxyContin®) and morphine, and concluded that pain
intensity scores were similar between the two groups. 28-29 The current consensus is that oxycodone
(OxyContin®) and morphine are equally efficacious; however, there is continued debate about the relative
equianalgesic potency ratio between the two drugs.30
A 2011 systematic review by King et al99 included 29 studies (including 14 randomized controlled trials)
that assessed the use of any form or route of oxycodone (except intrathecal) as treatment for adults with
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cancer pain. Data from the Reid et al48 meta-analysis was also included in this review. Oxycodone was
compared with morphine and hydromorphone, as well as other opioids. Results suggest that there was
not a significant difference in analgesia or adverse events between oxycodone and morphine or
hydromorphone.
A 2012 meta-analysis by Wang et al111 included 7 randomized controlled trials (N=613) to assess the
efficacy of oxycodone as treatment for those with moderate-to-severe cancer-related pain in China.
There were 4 studies that assessed data on pain intensity scores and 7 that assessed pain relief rates.
Adverse events were also assessed.
Results suggested that significant differences between oxycodone and other strong opioids were not seen
in pain intensity scores prior to intervention (weighted mean difference [WMD] 0.00; p=0.99), but
oxycodone was statistically superior to other strong opioids after intervention (WMD 0.25; p=0.01).
Statistically significant differences in pain relief rates were seen with oxycodone vs other strong opioids
(OR 2.03; p=0.0002). For adverse events, nausea (OR 0.52; p=0.009) and constipation (OR 0.55; p=0.01)
were reported significantly less with those using oxycodone as compared with other strong opioids. The
authors concluded that oxycodone was superior to other strong opioids (including morphine, codeine, and
tramadol) for the treatment of cancer-related pain.
Oxymorphone Studies/Review
Oral oxymorphone ER (Opana® ER) is 1.8-2.8 times more potent than morphine (Kadian®, MS Contin®,
Oramorph® SR), therefore its dose requirements are one-half to one-third that of morphine.31 Not only
has this agent shown success in non-cancer patients, but in cancer pain as well. Oral oxymorphone ER
(Opana® ER) has been compared in several studies to oxycodone CR (OxyContin®) and morphine SR
(Kadian®, MS Contin®, Oramorph® SR). In these studies, rescue medication requirements were lower in
the oxymorphone ER (Opana® ER) patients. 31
Additionally, the long term safety of oxymorphone ER (Opana® ER) was evaluated in osteoarthritis pain
patients unrelieved by nonopioid analgesics and cancer patients. After 52 weeks of treatment, these trials
found that > 90% of cancer patients and 80% of osteoarthritis patients rated their oxymorphone therapy
as excellent, very good, or good at relieving pain, with the most common adverse events being nausea,
vomiting, constipation, and sedation. In both chronic cancer and non-cancer pain, ER oxymorphone
(Opana® ER) safely provided a high degree of pain relief.32, 33
A systematic review by Mayyas et al72 included six randomized controlled studies with 1,489 subjects to
assess efficacy of oxymorphone for chronic low back pain, chronic pain from osteoarthritis, and chronic
cancer pain. Although most of the trials included oxymorphone ER, oxymorphone immediate-release (IR)
was included in one of the trials. Oxymorphone was compared with either placebo or oxycodone. Results
of the study showed that in those with chronic nonmalignant pain, significant pain intensity increased in
those in the placebo group, with a lack of efficacy three- to eight-fold higher in the placebo group
compared with the oxymorphone group. Adverse events (AEs) were mild to moderate and were
considered to be comparable at all doses; however, there was a dose-related response for vomiting with
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oxymorphone ER 20mg and 40mg. Furthermore, higher rates of AEs were reported in those using higher
doses of oxymorphone ER.
In the study of those with malignant pain, a crossover study was done with oxymorphone and oxycodone.
In both groups, pain was well controlled and the results were clinically indistinguishable between groups
before and after the crossover. Adverse events (AEs) were mild to moderate and a worsening of the AEs
did not occur with the crossover. Overall though, there is limited evidence that advocates the use of
oxymorphone as effective pain control in those with cancer.
Although all the studies included in this review were funded by the manufacturer of oxymorphone ER
(Endo) and that there was only a small number of studies with limitations in design included in this review,
the authors concluded that oxymorphone ER is superior to placebo. Furthermore, there is a lack of
evidence that the efficacy of oxymorphone ER is superior to other opioids, including oxycodone.
Tapentadol Studies/Review
A systematic review by Riemsma et al100 included 52 randomized controlled trials to compare the safety
and efficacy of tapentadol with other strong opioids. Ten trials included subjects with severe pain, while
42 trials included subjects with moderate to severe pain. Direct and indirect comparisons were made with
transdermal buprenorphine, transdermal fentanyl, hydromorphone, morphine, and oxycodone. Direct
comparisons between tapentadol, oxycodone, and placebo were found. The mean change in pain intensity
was the continuous outcome used (mean change from baseline).
For severe pain, results suggest that based on 4 trials, tapentadol was superior to oxycodone for pain
intensity (both ER and IR formulations). Based on 3 trials, statistically significant differences favoring
tapentadol were found vs oxycodone, for both the 30% and 50% responder rates. Reported adverse
events were comparable between treatments; however, with a pooled analysis of 7 trials, specific adverse
events including constipation, nausea, and vomiting, occurred statistically significantly less with
tapentadol vs oxycodone.
With indirect comparisons, tapentadol was superior to morphine, oxycodone, hydromorphone, and
placebo for pain intensity. Other comparisons did not show significant differences with pain intensity.
Tapentadol was superior to oxycodone, hydromorphone, and placebo for 30% and 50% pain relief;
however, data was not available with other comparators. Tapentadol was superior to placebo for quality
of sleep; however, transdermal buprenorphine, transdermal fentanyl, and hydromorphone were superior
to tapentadol. Lastly, more serious adverse events were reported with tapentadol vs transdermal
buprenorphine and placebo; however, morphine, oxycodone, transdermal fentanyl, and hydromorphone
had more serious adverse events vs tapentadol though none of the differences were statistically
significantly different. The authors concluded that while limitations of this analysis and with indirect
comparisons need to be considered, the benefit risk of tapentadol in those with severe or moderate-tosevere pain seems to be improved as compared with step 3 opioids.
A 2015 Cochrane Review by Santos et al125 included 4 randomized controlled trials (N=4094) to assess the
safety and efficacy of tapentadol ER for moderate-to-severe pain when used for any musculoskeletal
cause as compared with placebo or active control. Three of the trials were phase III studies of 12 weeks
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duration while one was an open-label study of 52 weeks follow-up. In addition, all trials were oxycodonecontrolled and three were also placebo-controlled. The primary outcome was pain control assessed by
change in pain intensity scores and responder’s rate (≥50% pain relief).
Results suggested that compared to placebo, tapentadol was associated with a mean reduction of 0.56
points at 12 weeks on the numerical rating scale (NRS) and a 1.36 increase in the risk of responding to
treatment. When compared to oxycodone, pooled data showed a 0.24 points reduction in pain intensity
from baseline on the NRS. In addition, two studies showed a non-significant 1.46 increase in the risk of
responding to treatment of tapentadol users. Tapentadol was associated with a 9% reduction in the
overall risk of adverse events. The authors concluded that tapentadol was associated with a reduction in
pain intensity as compared to placebo and oxycodone but with a more favorable safety profile as
compared to oxycodone; however, the clinical significance of these results is not known.
A 2014 model-based indirect comparison meta-analysis by Mercier et al129 included 45 phase II and phase
III studies (N=13,000) to assess the safety and efficacy of tramadol 300mg and tapentadol 100-250mg BID
when used in patients with chronic non-malignant pain. Pain intensity was assessed. The mean baseline
pain intensity across studies was 6.9, with no differences between groups. The model revealed that in a
typical trial, after adjustments, tramadol 300mg would lead to a 46% reduction of pain intensity compared
to baseline, with the estimated reduction with tapentadol being 36% and 28% for placebo. In regards to
adverse events, the indirect comparison showed a significantly higher risk of constipation and vomiting
when treated with tramadol and a slightly higher risk of dizziness when treated with tapentadol. The
authors concluded that this analysis showed the benefit/risk profiles of tramadol and tapentadol to be
similar, with a slightly larger efficacy in favor of tramadol and a slightly better safety profile in favor of
tapentadol.
Miscellaneous Studies/Reviews
A 2012 systematic review by Koyyalagunta et al110 included 15 randomized controlled trials to assess the
effectiveness of opioids for cancer pain. The primary outcome was pain relief, while secondary outcomes
included quality of life and side effects (including tolerance and addiction). The included opioids studied
were morphine, oxycodone, transdermal fentanyl, methadone, tramadol, and codeine/acetaminophen.
Studies were graded as good, fair or poor for the overall strength of evidence. The definition of poor was
“evidence is insufficient to assess effects on health outcomes because of limited number or power of
studies, large and unexplained inconsistency between higher-quality trials, important flaws in trial design
or conduct, gaps in the chain of evidence, or lack of information on important health outcomes. The
definition of fair was “evidence is sufficient to determine effects on health outcomes, but the strength of
the evidence is limited by the number, quality, size, or consistency of included studies; generalizability to
routine practice; or indirect nature of the evidence on health outcomes…”. After review of the included
studies and based on strict criteria and grading of the evidence, results suggested that there was fair
evidence for transdermal fentanyl for cancer pain, and poor evidence for the other opioids reviewed.
A 2013 Cochrane Review by Chaparro et al115 included 15 randomized controlled trials (N=5540) to assess
the safety and efficacy of opioids as compared to placebo or other therapies for the treatment of adults
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with chronic low-back pain (CLBP). Opioids were assessed as either monotherapy or use in combination
with other therapies that were used for at least 4 weeks.
Results suggested that tramadol (N=1378 in 5 studies) was better than placebo for pain control
(standardized mean difference [SMD] -0.55, CI -0.66 to -0.44) and function (SMD -0.18, CI -0.29 to -0.07).
While transdermal buprenorphine (N=653 in 2 studies) use resulted in little difference in pain (SMD -2.47)
there was no difference for function when compared with placebo (SMD -0.14, CI -0.53 to 0.25). When
compared with placebo, strong opioids (morphine, hydromorphone, oxycodone, oxymorphone, and
tapentadol; N=1887 in 6 studies) were more effective for pain (SMD -0.43, CI -0.52 to -0.33) and function
(SMD -0.26, CI -0.37 to -0.15). There was one trial (N=1583) that compared tramadol with celecoxib, with
very little difference between the treatments for pain relief (RR 0.82, CI 0.76-0.90). Differences between
opioids and antidepressants were not seen in two trials (N=272) for pain (SMD 0.21) or function (SMD
-0.11). Serious adverse events, risks (addiction or overdose), or complications were not reported. The
authors concluded that there was some evidence for short-term efficacy of opioids for the treatment of
CLBP as compared with placebo, with no differences seen in the few trials that compared opioids with
NSAIDS or antidepressants.
A 2014 meta-analysis by Coluzzi et al128 included 3 randomized controlled trials to assess the efficacy of
tapentadol ER and oxycodone/naloxone ER for the treatment of musculoskeletal pain (MSP) by indirect
comparison with oxycodone CR. (A cost analysis was done but these results were not included). The
primary outcome was the discontinuation rate due to adverse events. There were 1556 patients treated
with tapentadol vs. 893 with oxycodone CR, and there were 443 treated with oxycodone/naloxone vs. 449
with oxycodone CR. Results suggested that the estimated rate of discontinuation due to adverse events,
compared with oxycodone CR was significantly lower for tapentadol ER (risk ratio [RR] 0.526) than for
oxycodone/naloxone ER (RR 0.758). Differences were not seen in the relative risk (RR) of constipation
compared with oxycodone CR for tapentadol ER (RR 0.609) or for oxycodone/naloxone ER (RR 0.612). A
significant difference was seen in the relative risk of nausea/vomiting when compared with oxycodone CR,
as the RR was 0.526 with tapentadol ER and 0.904 with oxycodone/naloxone ER. The authors concluded
that tapentadol ER was shown to have better clinical outcomes.
Abuse Deterrent Agents:
There are several products in this class with abuse deterrent properties. Oxycodone (OxyContin®) was
formulated with inactive ingredients to make the tablets more difficult to manipulate for abuse and
misuse; hydrocodone ER (Hysingla®) was formulated with physiochemical properties to make the tablets
more difficult to manipulate for misuse and abuse. Clinical studies were performed with recreational
opioid users, and these products did not receive as high of a ‘drug-liking’ score or ‘take drug again’ score
as compared with the comparators that included agents able be to crushed or chewed, oral solution, or
powder.
The summary of the data with oxycodone (OxyContin®) indicated that while it has physiochemical
properties to make abuse via injection difficult and to reduce abuse via the intranasal route, the potential
for abuse via these routes and by the oral route is still possible. The summary of the data with
hydrocodone ER (Hysingla®) indicated that while it has physical and chemical properties to help deter
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intranasal and IV abuse, as well as data to reduce oral abuse when chewed, the potential for abuse by
these routes is still possible. Embeda® is a combination product that contains morphine with a
sequestered opioid antagonist naltrexone. Naltrexone is released with manipulation by crushing. Abuse
potential studies were also performed. While the data from the studies suggested that this product has
properties expected to reduce abuse via the oral and intranasal route, the potential for abuse is still
possible. These products are all opioid agonists and Schedule II controlled substances still subject to
misuse, abuse, and criminal diversion.
A 2014 report by Sessler et al130 included all spontaneous adverse event reports of death in the US
between 2009 and 2013 involving oxycodone extended-release tablets that contain the physiochemical
barriers to crushing/dissolving (reformulated oxycodone ER). The mean number of deaths after the
reformulated oxycodone ER was compared with the year before. Results suggested that the mean of all
reports of fatalities in the year pre-reformulation was 32.8 per quarter; this decreased by 82% to 5.8
reports per quarter in the third year post-reformulation. In addition, the mean of fatality involving
overdose in the year pre-reformulation was 26 per quarter; this decreased by 87% to 3.3 reports per
quarter in the third year post-reformulation. The mean number of fatality reports including overdose and
abuse-related behavior was 23.3 per quarter in the year pre-reformulation; this decreased by 86% to 3.3
reports per quarter in the third year post-reformulation. However, non-fatal oxycodone ER reports did not
decrease post-reformulation. The authors concluded that the abuse-deterrent properties of the
reformulated oxycodone ER have decreased the fatalities associated with its misuse/abuse.
The following table contains head-to-head trials for agents in this class, as well as a sampling of recent
clinical trials vs. placebo.
After a careful review of the literature, the articles included in this therapeutic class review are not all
inclusive. Key and pivotal studies that suggest one therapy is superior to another or a place in therapy of a
specific product are included. Studies of low levels of evidence may not have been included in the review.
Studies deemed of little relevance may also be excluded.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Langford
et al40
2006

Randomized,
placebocontrolled trial

N=399

6 weeks

Mercadante
et al43
2008

fentanyl
transdermal
25-100µg/hr
applied Q 3
days
(TDF group)
Vs
placebo
Multicenter,
randomized
controlled trial
fentanyl
transdermal
25µg/hr
Q 3 days
Vs
methadone
15mg PO QD
Vs
morphine ER
60mg PO QD
(dose division
not specified)

N=108

4 weeks

Patient
characteristics

Assessed Outcomes

Results

-Patients with
osteoarthritis
(OA) of hip or
knee requiring
joint
replacement,
and with
moderate-tosevere pain
inadequately
controlled by
weak opioids

- Pain relief, as recorded
on a visual analog scale
(VAS),

-TDF provided significantly better pain
relief than placebo, with VAS scores of -20
in the TDF group vs.
-14.6 with placebo. (p= 0.007)

- Adverse events

-Most common adverse events were
nausea, vomiting, and somnolence, and
these occurred more often in the TDF
group.

-Adult cancer
patients no
longer
responsive to
opioids for
moderate pain

- Differences in pain and
symptom intensity

-No differences in pain and symptom
intensity were observed.

- Opioid escalation index

-Opioid escalation index was significantly
lower in patients receiving methadone
(p<0.0001), although requiring up and
down dose adjustment.

- Function , assessed
using Western Ontario
and McMaster
Universities
Osteoarthritis Index
(WOMAC)

- Costs of opioid therapy

Authors Conclusions
& IME Comments
-Transdermal fentanyl
can reduce pain and
improve function in
patients with knee or
hip OA.

-TDF was also associated with significantly
better overall WOMAC scores.

-All three opioids used
as first-line therapy
were effective, well
tolerated, and required
similar amounts of
symptomatic drugs or
co-analgesics.

- Adverse events
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-At the doses used, methadone was
significantly less expensive (p<0.0001).
-No relevant differences in adverse effects
were observed among the groups.

-Methadone was
significantly less
expensive, but required
more up and down
changes in dosage,
suggesting that dose
titration of this drug
requires major clinical
expertise.
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Study & Level
of Evidence*

Rauck et al24
2006

Design &
Comparators

Multicenter
open-label,
parallel-group,
randomized
study

morphine ER
caps PO QD
[Avinza®]
(A-QMD
group)
Vs
oxycodone CR
PO BID
(O-ER group)

Kivitz et al52
2006

dose not
specified for
either
treatment
group
Dose-ranging,
double-blind,
multicenter,
placebocontrolled,
randomized
trial

Sample Size
& Duration

N=266

8 weeks,
after opioid
dose titration

Patient
characteristics

-Patients 30-70
years of age,
with chronic,
moderate to
severe low back
pain and no
history of
sustainedrelease opioid
use.

Results

- Pain control, evaluated
via pain scores

-A-MQD achieved significantly better pain
control than O-ER, with greater decrease
from baseline in pain scores obtained four
times daily during weeks 1, 4 and 8 (p =
0.002).

-Once-daily A-MQD
provides consistent
around-the-clock pain
relief in patients with
low back pain.

-The number of breakthrough-pain med
doses adjusted for the number of patient
days was significantly lower in A-MQD
group (p < 0.0001).

-In patients who
completed opioid dose
titration, A-MQD was
significantly better than
O-ER for reducing pain
and improving sleep,
while requiring a lower
daily opioid dose.

- Number of
breakthrough-pain med
doses
- Pain control vs. total
daily opioid dose
- Sleep quality
- Incidence/ severity of
opioid side effects

N=370

Authors Conclusions
& IME Comments

Assessed Outcomes

-Patients with
- Change in visual analog
OA of the hip or scale (VAS) score for
knee receiving
arthritis pain intensity.
an opioid for
chronic,
- WOMAC subscales for
moderate to
pain, stiffness, and
severe pain, or
physical function and the
judged by
composite index
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-Better pain control with A-MQD was
achieved with a significantly lower daily
opioid dose than with O-ER (mean 69.9mg
and 91mg morphine equivalents,
respectively; p = 0.0125).
-Quality of sleep was significantly better
with A-MQD for the entire evaluation
phase (p = 0.0026).
Incidence/severity of opioid side effects
was similar in the 2 groups.
-Changes from baseline in VAS were -21, 28, -29, and -17 in the oxymorphone ER
10, 40, and 50mg and placebo groups,
respectively (p = 0.002).

-In patients with
chronic, moderate to
severe pain related to
OA of the hip or knee,
oxymorphone ER
-Oxymorphone ER 40 and 50mg produced administered twice daily
significant improvements from baseline vs. for 2 weeks produced
placebo in:
dose-related reductions
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Study & Level
of Evidence*

Hale et al53
2007

Design &
Comparators

Sample Size
& Duration

oxymorphone
ER 10mg Q12h
weeks 1 and 2
Vs
oxymorphone
ER 20mg Q12h
week 1, then
40mg PO Q12h
week 2
Vs
oxymorphone
ER 20mg Q12h
week 1, then
50mg PO Q12h
week 2
Vs
placebo Q12h
weeks 1 and 2.

2 weeks

Double-blind,
placebocontrolled,
randomized
study

N=143

Patient
characteristics
investigator to
have received
suboptimal
analgesia with
non-opioid
analgesics

Assessed Outcomes
- Medical Outcomes
Study 36-Item ShortForm Health Survey (SF36) physical health
component summary
(PCS) score
- Chronic Pain Sleep
Inventory (CPSI) score

Results
a. the WOMAC subscale scores for pain (85.1, -108.0, and -42.5, respectively; p ≤
0.025 for 40mg, p ≤ 0.001 for 50mg);
stiffness
(-40.5, -48.1, and -17.0; both, p ≤ 0.001);
physical function (-256.8, -310.8, and 116.5;p ≤0.01 and p ≤ 0.001, respectively);
b. the SF-36 PCS score (4.6, 3.6, and -0.1; p
< 0.001);
c. the CPSI score (-21.2, -22.2, and -10.7; p
< 0.05)

Authors Conclusions
& IME Comments
in arthritis pain intensity
and improvements in
physical function.

- Adverse events
-The 10mg dose also was associated with
significant improvements vs. placebo in
WOMAC pain and physical function
subscales (both p ≤ 0.025) and the SF-36
PCS score (p < 0.001).

-Opioidexperienced
patients with
chronic,
moderate to
severe low back
pain, converted
from prestudy

- Change in VAS score for
arthritis pain intensity.
- D/C of study med due
to lack of efficacy, or due
to adverse events
- Adverse events
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-The most frequently reported AEs in the
oxymorphone ER groups were nausea
(39.4%), vomiting (23.7%), dizziness
(22.6%), constipation (22.2%), somnolence
(17.6%), pruritus (16.5%), and headache
(15.0%).
-Pain intensity increased significantly more
for patients randomized to placebo vs.
patients continuing stabilized dose of
oxymorphone ER; the increase in VAS from
baseline to final visit was 31.6 mm for
placebo vs. 8.7 mm with oxymorphone ER
(p < .0001).

-In a 12-week, doubleblind, randomized,
placebo-controlled trial
in opioid-experienced
patients with chronic,
moderate to severe low
back pain, oxymorphone
ER provided efficacious,
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Study & Level
of Evidence*

Vorsanger
et al51
2008

Bruera et al56
2004

Design &
Comparators

(after prestudy
conversion)
oxymorphone
ER 20-260mg
QD divided
over 12-hour
intervals
(mean dosage
60mg)
Vs
placebo
Double-blind,
randomized
controlled trial

Sample Size
& Duration

12 weeks

Patient
characteristics

Assessed Outcomes

opioid(s) to an
approximately
equianalgesic
dose of
oxymorphone
ER

Results
-Placebo patients were approximately 8fold more likely than oxymorphone ER
patients to discontinue because of lack of
efficacy (p < .001).

Authors Conclusions
& IME Comments
long-term analgesia and
was generally welltolerated.

-Discontinuations due to adverse events
were similar between groups, 10% with
placebo and 11% with oxymorphone ER.
-Opioid-related adverse events included
constipation (6%), somnolence (3%), and
nausea (3%).

N=386

tramadol ER
200mg PO QD
Vs
tramadol ER
300mg PO QD
Vs
placebo

12 weeks,
preceded by
3-week runin titration of
tramadol ER
from 100mg
to 300mg QD

Randomized
controlled trial

N=103

-Patients with
low back pain

-Patients with
pain requiring
initiation of

-Pain intensity assessed
on 100-point VAS

-Mean scores for pain intensity increased
more in the placebo group (12.2 mm) than
in the tramadol ER 300mg (5.2 mm, p =
0.009) and tramadol ER 200mg
(7.8 mm, p = 0.052) groups.

-Patient global
assessment, Roland
Disability Index, overall
sleep quality and adverse
events were also
-All assessed measures improved
assessed
significantly (p ≤ 0.029 each) in both
tramadol ER groups compared with
placebo. The most common adverse
events during the double-blind period
were nausea, constipation, headache,
dizziness, insomnia and diarrhea.
-≥ 20% reduction in pain -Proportion of patients with a ≥ 20% or
intensity by end of trial
more improvement in pain at 4 weeks in
the methadone group was 0.49 (95% CI,
-Adverse events
0.34 to 0.64) and was similar in the
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-In patients who
tolerated and obtained
pain relief from
tramadol ER,
continuation of
tramadol ER treatment
for 12 weeks maintained
pain relief more
effectively than placebo.

-Methadone did not
produce superior
analgesic efficiency or
overall tolerability at 4
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

strong opioids

van Seventer
et al 57
2003

methadone
7.5 mg PO
Q12H PLUS
5mg Q4H prn
Vs
morphine ER
15mg PO
Q12H PLUS
5mg Q4H prn
Multicenter,
randomized
controlled trial
fentanyl 25
µg/hour TD q
3 days
Vs
morphine ER
30 mg PO q
12H

Results
morphine group (0.56; 95% CI, 0.41 to
0.70)

4 weeks

-Methadone group had higher rate of
dropout due to opioid related events
(22%) vs. morphine (6%)

N=131

4 weeks

-Patients with
moderate-tosevere cancerrelated pain

-To compare analgesia
between treatments

-Similar pain control and improved sleep
quality between two treatment groups

Constipation,
tolerability, and safety
were analyzed

- Fewer patients in the fentanyl group
reported constipation during the trial. This
finding was statistically significant after 1
week (27% vs 57%; p= 0.003).
- Transdermal fentanyl was better
tolerated than oral morphine.
- Higher number of patients taking
morphine dropped out due to adverse
events (36% morphine vs 4 % fentanyl).
- Patient assessment favored fentanyl
treatment in terms of a significantly lower
rate of troublesome side-effects ('quite a
bit' to 'very much' troublesome sideeffects in 14% vs 36% of patients; p =
0.003) and less interruption of daily
activities (absence of any interruption of
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Authors Conclusions
& IME Comments
weeks compared with
morphine as a first-line
strong opioid for the
treatment of cancer
pain.

-Transdermal fentanyl,
when used as an opioid
of first choice in the
treatment of cancerrelated pain, is as
effective as, but better
tolerated than
morphine ER.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

daily activities in 88% vs 63% of patients;
p= 0.012).

Florete
et al59
2008

Post-hoc two
double-blind,
parallel-group,
placebocontrolled,
randomized
trials

N=2031
combined in
2 trials

Study A:
tramadol ER
100,200,300
or 400mg PO
QD
Vs
placebo

12 weeks

-Patients with
OA of knee or
hip

- Evaluation of painrelated sleep
disturbances (PRSDs)
using the 100-mm VAS
Chronic Pain Sleep
Inventory (CPSI)

Study B:
tramadol ER
100,200 or
300mg PO QD
Vs
placebo
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- Significant CPSI score improvements
were seen as early as week 1 in all
tramadol ER groups and were maintained
through the final visit for overall sleep
quality compared with placebo (all p ≤
0.022).
- Compared with placebo, significant
improvements in scores from baseline
were seen beginning at week 1 for
tramadol ER 200 and 300mg and week 3
for tramadol ER 100mg, and were
maintained in all dose groups through the
final visit, for being awakened by pain in
the night and in the morning, and less
trouble falling asleep due to pain. (all p≤
0.046)

- In this post hoc
analysis, a reduction in
pain was associated
with a significant
reduction in painrelated sleep
disturbances due to
osteoarthritis.
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Study & Level
of Evidence*
Mordarski
et al64
2009

Kampe et al75
2009
LOE-1a

Design &
Comparators
Open-label
trial

Sample Size
& Duration
N=34

amitriptyline
12 weeks
10mg QPM,
plus
gabapentin
200-900mg QD
plus
fentanyl 12.5100µg/hr
Q72H
Randomized,
N=54
double-blind
study

controlledrelease
oxycodone 20
mg tablet 30
minutes
before surgery
and 12 hours
later

1 day

Patient
characteristics

Assessed Outcomes

-Patients with
post-herpetic
neuralgia,
experiencing
spontaneous
pain measured
by 4 on pain
numeric rating
scale (NRS)

- Assessment of
improvement in quality
of life, via SF-36, Zung
depression scale and 10point NRS

-Women
undergoing
breast cancer
surgery.

-The differences
between the mean
values for pain on a
visual analog scale (VAS)
at rest and on coughing
over the postoperative
observation time (8 to 24
hours).
-Adverse events.
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Results

Authors Conclusions
& IME Comments

- Comparison of pain intensity before the - The more effective the
treatment and after 12 weeks showed that treatment was the more
evident was
all patients experienced relief.
improvement in the
- Treatment evidently reduced limitations patients' quality of life
in the physical, social
in physical and social domains. There was
little improvement in the general physical and mental domains.
capacity and mental condition.
- Use of opioids in
- Analysis of correlation between changes treatment of
in quality of life in the emotional, physical neuropathic pain has
the unquestioned
and social domains revealed that they
advantages of pain
were strongly interlinked. Increase in
reduction, which
physical activity was accompanied by
significantly improves
positive changes in the mental condition,
quality of life, and at the
better general wellbeing was correlated
same time promotes
with increased social activity, and
increased social activity was accompanied better daily functioning.
by improved physical condition.
-The 90% CI of the mean differences
-20 mg controlledbetween the treatment groups during the release oxycodone was
postoperative observation time (8–24 h) in clinically equivalent to
VAS at rest was [–4.5 to +1.7]. The 90% CI 200 mg controlledof the mean differences over the
release tramadol for
postoperative observation time (8–24 h)
postoperative analgesia
between the treatment groups in VAS on
after surgery for breast
coughing was [–6.2 to +1.7]. Both were
cancer.
within the defined margin for clinical
equivalence.
IME Comments: This
study was limited by a
-The cumulative amount of i.v.
small sample size.
acetaminophen given during the first 24 h Further studies are
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Study & Level
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Design &
Comparators
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& Duration

Patient
characteristics

Assessed Outcomes

Vs
controlledrelease
tramadol 200
mg tablet 30
minutes
before surgery
and 12 hours
later
Karlsson
et al76
2009
LOE-2

Results
after operation did not differ significantly
between the oxycodone group (1.31 + 1.9
g) and the tramadol group (1.61 + 1.1 g; p
= 0.32).

Randomized,
open-label
trial

N=134

7-day
buprenorphine
patches (5, 10,
and 20 mcg/h,
max 20 mcg/h)
Vs
prolonged
release
tramadol BID
(75, 100, 150,
and 200mg,
max 400
mg/d)

12 week

-Adults with
osteoarthritis of
the hip or knee
and moderate
to severe pain.

-The mean weekly
Box Scale-11 pain score,
calculated from the
scores recorded in the
patient diaries every
evening.
-The patient-recorded
number of
acetaminophen tablets
(rescue medication)
taken daily was also
assessed
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There were no significant differences
between the treatment groups regarding
adverse events such as nausea (p = 0.13),
vomiting (p = 0.24), sedation (p = 0.97),
dizziness (p = 0.35) and itching (p = 0.77).
-The least squares mean change from
baseline in pain scores in the 7-day
buprenorphine patch and tramadol tablet
groups was -2.26 (95% CI,
-2.76 to 1.76) and -2.09 (95% Cl,
-2.61 to 1.58).
-The mean number of rescue
acetaminophen tablets used during the
study was 206.4 in the 7-day
buprenorphine patch group and 203.7 in
the tramadol tablet group.
-Ten patients (14.5%) in the 7-day
buprenorphine patch group and 19 (29.2
%) in the tramadol tablet group withdrew
from the study due to adverse events. The
most common AEs in the 7-day
buprenorphine patch group were nausea
(30.4%), constipation (18.8%), and
dizziness (15.9%); the most common AEs
in the tramadol tablet group were nausea

Authors Conclusions
& IME Comments
needed to validate the
results.

-In patients with
chronic, moderate to
severe osteoarthritis
pain of the hip and/or
knee, 7-day low-dose
buprenorphine patches
were non-inferior to
prolonged-release
tramadol tablets.

IME Comments: The
open-label design and
higher dropout rate in
the tramadol group
were study limitations.

Analgesics, Narcotics- Long Acting-26

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

(24.6%), fatigue (18.5%), and pain (12.3%).
Binsfeld
et al65
2010

Open-label,
parallel-group
randomized
trial

OROS® hydromorphone ER
PO QD
Vs
oxycodone SR
PO BID

N=504

52 weeks
(24-week
core phase +
28-week
optional
extension)

(doses of both
study drugs
up-titrated to
achieve
optimum pain
relief)

-Patients with
chronic noncancer pain,
lower back,
musculoskeletal,
neuropathic or
other -severe
enough to
require
continuous
opioid therapy.

- Pain control ,
measured by “pain right
now” on the Brief Pain
Inventory (BPI) scale
- Change in “pain at its
worst” measured on the
BPI scale; change in
sleep quality measured
by Medical Outcomes
Study (MOS) Index 1;
change in subject diary
AM/PM mean pain
scores “pain right now”;
-% of
subjects with dose
escalation; other items
on BPI scale, other
aspects of sleep quality,
quality of life aspects
measured by SF-36
-Safety

Tessaro
et al66
2010

Multi-center,
open-label
trial

N=309

-Patients with
- Reduction/% reduction
NSAIDin NRS score
refractory
chronic cancer,
- Tolerability, quality of
non-cancer or
oxycodone CR 28 days
life and patient
minimum
mixed pain,
PO BID,
assessment of treatment
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- Primary efficacy analysis showed that
OROS hydromorphone was non-inferior to
oxycodone SR (p = 0.011) as measured by
change in BPI pain severity sub-score "pain
right now." Treatment difference with
respect to change in BPI pain severity subscore "pain right now" was 0.29 (95% CI, 0.27 to 0.84). The equianalgesic doses
were 16 mg OROS hydromorphone and 40
mg SR oxycodone (median values).

- Results of this openlabel study showed that
once-daily OROS
hydromorphone is a
safe and well-tolerated
treatment for chronic
pain and as efficacious
as twice-daily
oxycodone SR.

- Both treatment groups showed
improvements in the main secondary
efficacy endpoints. No statistically
significant differences were shown
between the treatment groups, except for
somnolence scores (MOS sleep subscale)
and physical functioning (SF-36), which
both had a statistically significant
difference between treatments groups in
favor of OROS hydromorphone.
- Both study medications had equivalent
and acceptable safety profiles.
- A significant decrease (57%) in pain
intensity was recorded during the first
week of therapy (↓ in NRS score from
7.85 ± 1.4 to 3.35 ± 1.8; p < 0.00001).
Overall, there was a 72.3% reduction in
NRS pain score from baseline at the end of

- The results of this
study demonstrated the
efficacy and tolerability
of oxycodone CR in
patients with moderateto-severe pain on a
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

individually
dosed and uptitrated

Delemos
et al69
2010

Patient
characteristics
having NRS
rating of 4-10.

Assessed Outcomes
efficacy.

Results
the study.
- Quality of life significantly (p < 0.005)
improved during oxycodone therapy, and
91% of patients rated treatment as
"effective" or "very effective".

Double-blind,
placebocontrolled
randomized
trial

N=1001

tramadol ER
PO 100mg,
200mg or
300mg QD
Vs
celecoxib PO

200mg QD
vs.
placebo

12 weeks

-Adult patients
with knee
and/or hip
osteoarthritis
and baseline
pain intensity of
≥ 40 on a
100mm VAS

- Results on WOMAC
pain/ physical function
subscales; patient global
assessment of disease
activity
- Incidence of adverse
events



Celecoxib was
not a study drug,
but included as an
active control to
determine assay
sensitivity, the
ability of a trial to
distinguish an
effective
treatment from a
less effective or
ineffective
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- Five patients stopped oxycodone CR
treatment because of adverse events, and
one stopped treatment because of
dysphagia.
- Tramadol ER 300mg significantly
improved patient global assessment
scores vs. placebo (p ≤ 0.05), but not the
other 2 co-primary efficacy variables.
- Tramadol ER 200 and 100mg were not
significantly different from placebo for the
co-primary efficacy variables.
- Daily diary arthritis pain intensity scores
improved significantly for tramadol ER 300
and 200mg vs. placebo.
- WOMAC joint stiffness subscale,
physician's global assessment, arthritis
pain intensity in index and non-index
joints and overall sleep quality scores
improved significantly for tramadol ER
300mg vs. placebo.
- Significant differences (p < 0.01) in

Authors Conclusions
& IME Comments
variety of etiologies and
confirm the feasibility
and effectiveness of
moving directly from
step I to step III on the
WHO analgesic
treatment ladder.

- In this study,
tramadol ER 300 mg was
effective in the
management of
moderate to severe
painful osteoarthritis of
the hip or knee.
- A large, increasing
placebo response during
the study may have
contributed to the lack
of statistical separation
between tramadol ER
200 or 100mg and
placebo.

Analgesics, Narcotics- Long Acting-28

Study & Level
of Evidence*

Design &
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Patient
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Assessed Outcomes

intervention.
Without assay
sensitivity, a trial
is not internally
valid and is not
capable of
comparing the
efficacy of two
interventions.70

Lange et al71
2010

Pooled
analysis of 3
phase 3
studies

N=2968

tapentadol
prolonged
release (PR)
PO 100-250
mg BID
Vs
oxycodone CR
PO 20-50mg
BID
Vs
placebo

15 weeks
(3 weeks of
dose titration + 12
weeks maintenance)

-Patients with
chronic knee or
low back
osteoarthritis
pain

Authors Conclusions
& IME Comments

efficacy between celecoxib and placebo
validated the model assay sensitivity.
- GI (nausea, constipation, and diarrhea)
and CNS (dizziness, headache) adverse
events occurred more frequently with
tramadol ER vs. placebo.

- Change from baseline
in average pain intensity
(11-point numeric rating
scale) at week 12 of the
maintenance period,
and for the overall
maintenance period
using last observation
carried forward for
imputation of values
missing after treatment
discontinuation

- Compared with placebo, treatment with
tapentadol PR or oxycodone CR resulted in
significantly greater reductions in pain
intensity from baseline at week 12 and for
the overall maintenance period (all
p<0.001).

- Results of patient
questionnaires, SF-36
and EuroQol health
status index

-Results of analyses of responders, patient
global impression of change, SF-36
domains (except general health), and
EuroQol 5-Dimension health status index
were significantly better for tapentadol
than oxycodone (all p ≤ 0.048); these
results may have been affected by the
worse tolerability profile of oxycodone CR.



NDA
submitted 2009
for PR dosage
form, but not
FDA-approved
for US
marketing as of

Results

- % of patient discontinuation
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-For both primary endpoints, the efficacy
of tapentadol PR was non-inferior to
oxycodone CR (p<0.001), and tapentadol
PR had superior GI tolerability compared
with oxycodone CR (p<0.001).

- A higher percentage of patients

- Tapentadol PR was
efficacious and provided
efficacy that was similar
to oxycodone CR for the
management of chronic
knee and low back
osteoarthritis pain, with
a superior GI tolerability
profile and fewer
treatment
discontinuations.
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June 28, 2010.

Gatti et al77
2010

Open-label,
prospective
study

N=146

transdermal
buprenorphine
11.7 to 35
mcg/hr patch
applied every
72 hours

6 months

LOE- 2

Gordon
et al78
2010

LOE- 1b

-Adults with
chronic,
moderate to
severe,
musculoskeletal
pain.

-Percentage mean
reduction in visual
analog scale (VAS) pain
scores at the end of the
study.
-Quality of life (SF-36)
and tolerability.

Results
discontinued treatment with oxycodone
CR (61.7%) compared with tapentadol PR
(43.5%).
-The baseline mean + SD static VAS score
was 6.87+1.89 and dynamic VAS score was
7.70 ±1.74. At six months of treatment,
there were large but nonsignificant
reductions in pain; mean±SD static and
dynamic pain VAS scores decreased to
1.56±2.05 and 3.54±2.02, respectively.
-The quality of life improved as shown by
significant (p<0.01) increases from
baseline in all items relating to physical
and mental health on the SF 36 health
survey.

Randomized,
double-blind,
crossover
study followed
by an openlabel
extension
phase.

N=78

transdermal

4 weeks,

-Adults with
moderate to
severe chronic,
low back pain.

-Daily pain intensity
measure on a visual
analog scale (VAS).
-Pain and sleep
questionnaire and
tolerability.
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-Twenty-three patients discontinued
treatment because of a side effect. The
most common side effects were nausea,
drowsiness, vomiting, headaches, and
dizziness.
- During the last week of treatment,
buprenorphine was associated with
significantly lower mean (SD) pain
intensity scores compared with placebo on
both the VAS (45.3 [21.3] vs 53.1 [24.3]
mm, respectively; p = 0.022) and the 5point ordinal scale (1.9 [0.7] vs 2.2 [0.8]; p
= 0.044).
- The overall score on the Pain and Sleep

Authors Conclusions
& IME Comments

-These results suggest
that transdermal
buprenorphine has good
analgesic efficacy and
tolerability for chronic,
nonmalignant pain.
IME Comments: The
nonrandomized design
is a limitation. Further
studies are needed to
validate these results.

-Buprenorphine
provided effective
analgesia for chronic
low back pain with an
acceptable tolerability
profile when initiated at
10 mcg/hr and titrated
upward to a maximum
of 40 mcg/hr.
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Study & Level
of Evidence*

James et al79
2010
LOE- 1a

Design &
Comparators

Sample Size
& Duration

buprenorphine
10 to 40
mcg/hr patch
applied every
7 days
Vs
placebo patch

then 6 month
open-label
phase

Randomized,
double-blind
study.

N=246

transdermal
buprenorphine
5 to 20 mcg/hr
patch applied
every 7 days
Vs
sublingual
buprenorphine
200 mcg or
400 mcg
tablets dosed
every 6 to 8
hours

28 days

Patient
characteristics

Assessed Outcomes

Results
Questionnaire was significantly lower with
buprenorphine compared with placebo (p
= 0.027).

-Adults with
moderate to
severe pain
caused by
osteoarthritis of
the hips or
knees.

-Pain intensity as
measured on Box Scale11 pain scores.
-Adverse events and
safety.

- Only 27 patients completed the six
month open-label phase. Compared with
placebo, buprenorphine was associated
with a significantly higher frequency of
nausea (p< 0.001), dizziness (p < 0.001),
vomiting (p < 0.008), somnolence (p<
0.020), and dry mouth (p < 0.003).
- During the 28-day assessment period,
the estimated mean treatment differences
(95% confidence intervals) were 0.00
(-0.68, 0.69), -0.11 (-0.85, 0.63), and -0.13
(-0.95, 0.68), for the morning, midday, and
evening scores, respectively. All the
confidence intervals were within the
prespecified limits for equivalence
(-1.5, 1.5).
-Only 110 patients completed the study.
Sixty-two patients (53%) receiving sevenday, low-dose transdermal buprenorphine
patches and 66 patients (55%) receiving
sublingual buprenorphine discontinued
from the study (p= 0.704).
-Forty-nine patients (42%) receiving sevenday, low dose transdermal buprenorphine
patches and 57 (48%) patients receiving
sublingual buprenorphine discontinued
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& IME Comments
IME Comments: These
results were only shown
on a per-protocol
analysis and were
limited by a small
sample size and high
drop-out rate.

-The results of this study
show that the
transdermal
buprenorphine patch
provides effective
analgesia with
acceptable tolerability
compared to the
sublingual
buprenorphine tablets.
IME Comments: These
results were only shown
on a per-protocol
analysis and were
limited by a short study
duration and high dropout rate.
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Design &
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Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
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because of adverse events. Significantly
fewer patients receiving the transdermal
buprenorphine patches reported nausea
(p < 0.035), dizziness (p < 0.026), and
vomiting (p < 0.039).

Katz et al80
2010
LOE-1b

Randomizedwithdrawal,
multicenter,
double-blind
study.

N=344

morphinesulfate (20 to
160 mg) and
naltrexone
hydrochloride
extended
release
capsules BID
Vs
placebo

12 weeks

-Adults with
chronic,
moderate-tosevere
osteoarthritis of
the hip or knee.

-Change from baseline in
daily average pain
scores.
-The Western Ontario
and McMaster
Universities (WOMAC)
Osteoarthritis Index was
also assessed.
-Safety

-Of 547 patients who entered the study
only 344 completed the morphine /
naltrexone titration phase and were
randomized to continued treatment or
placebo.
- The mean change from randomization
baseline was statistically significant with
morphine / naltrexone compared with
placebo (−0.2 ± 1.9 vs ±0.3 ± 2.1; p =
0.045).
- Changes from randomization baseline in
WOMAC composite index and pain
subscale scores significantly favored
morphine/naltrexone over placebo (p=
0.031 and P = 0.023, respectively) at week
12.
- The majority of patients (347/547,
63.4%) experienced ≥ 1 adverse event
during the titration period, most
commonly constipation, nausea, and
somnolence.
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-Morphine/naltrexone
provided effective
analgesia in patients
with chronic, moderateto-severe osteoarthritis
pain, with a safety
profile typical of
morphine-containing
products.
The study is limited by a
very high drop-out rate
during the titration
phase and after
randomization. The
study was designed with
a titration phase before
randomization and thus
only measures a
difference in pain
control among
responders. Nonresponders were
excluded.
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Study & Level
of Evidence*
Mercadante
et al81
2010
LOE-2

Munera
et al83
2010
LOE-1a

Schoedel
et al84
2010
LOE-1a

Design &
Comparators

Sample Size
& Duration

Randomized,
controlled trial

N=60

morphine SR
30 mg/day
Vs
oxycodone SR
20 mg/day

8 weeks

Randomized,
multicenter,
double-blind
study.

N=50

transdermal
buprenorphine
5, 10, or 20
mcg/hr patch
applied every
7 days
Vs
placebo

28 days

Randomized,
double-blind,
single-dose, 5way crossover
study

N=35

Patient
characteristics
-Adults with
pancreatic
cancer pain.

Assessed Outcomes
-Change from baseline in
pain intensity as
measured on a visual
analog scale (VAS).

Results
-No significant differences in pain or
symptom intensity between groups were
observed.

-Adults with
osteoarthritis of
the knee or hip
inadequately
controlled with
non-steroidal
antiinflammatory
drugs.

- The proportion of
patients who achieved
treatment success,
defined as a patient
satisfaction score of
good, very good, or
excellent on day 28.
-Adverse event
reporting.

-There were no serious adverse events in
the buprenorphine group. The most
common adverse events reported in
buprenorphine-treated patients were
nausea, headache, dizziness, somnolence,
application site pruritus, and vomiting.

-Young, healthy
volunteer
nondependent
recreational
drug users.

-The Divided Attention
test measured
psychomotor
impairment.

- Peak cognitive and psychomotor
impairment (LS mean [SE]) was less with
OM-ER than equianalgesic doses of OC-CR
for reaction time (Emax hit latency, longer
if impaired; 571.2 [13.4] vs 588.1 ms
[13.4], p=0.03 for OM-ER 15 mg vs OC-CR

- Visual analog scales
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- More buprenorphine-treated patients
experienced treatment success than
placebo-treated patients (44% and 32%;
odds ratio = 1.66, p = 0.036). Fewer
patients taking buprenorphine titrated to
the highest dose compared with placebo
(p < 0.05).

Authors Conclusions
& IME Comments
-Sustained-release
oxycodone and
morphine provided
similar pain relief in
patients with pancreatic
cancer pain.
IME Comments: This
trial had a small sample
size and limited
duration.
-Transdermal
buprenorphine was
more effective than
placebo for the
treatment of
osteoarthritis pain.
IME Comments: The
results of this study are
limited by a small
sample size and short
duration.

-Single intact oral doses
of 30 and 60 mg OC-CR
produced significantly
greater cognitive and
psychomotor
impairment plus more
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of Evidence*

Shram et al85
2010
LOE-1a

Design &
Comparators

Sample Size
& Duration

oxymorphone
extended
release (OMER) 15 or 30
mg single dose
Vs
oxycodone
controlled
release (OCCR) 30 or 60
mg single dose
Vs
placebo

Single dose

Randomized,
double-blind,
single-dose,
crossover
study

N=38

Patient
characteristics

-Adults with a
history of
recreational
opioid abuse.

Assessed Outcomes

Results

measured
alertness/drowsiness,
agitation/relaxation, and
dizziness.

30 mg, respectively; 572.4 [13.4] vs 604.3
ms [13.4], p<0.001 for OM-ER 30 mg vs
OC-CR 60 mg, respectively); tracking
accuracy (Emin percentage over road,
lower if impaired; 71.4 [2.4] vs 65.3 [2.4],
p=0.007; 69.9 [2.4] vs 59.4 [2.4], p<0.001),
and target accuracy (Emin target hits
percentage, lower if impaired; 81.0 [3.1]
vs 74.5 [3.1], p=0.02; 79.4 [3.1] vs 66.1
[3.1], p<0.001).

-Overall drug liking was
subjectively assessed
using a visual analog
scale.
-The Addiction Research
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- Compared to OM-ER, OC-CR produced
more dizziness (Emax, p<0.001 for OM-ER
15 mg vs OC-CR 30 mg and for OM-ER 30
mg vs OC-CR 60 mg), drowsiness (Emax,
p<0.001 for both equianalgesic dose
groups), relaxation (Emin, p=0.003 for
OM-ER 15 mg vs OC-CR 30 mg; p=0.001 for
OM-ER 30 mg vs OC-CR 60 mg), dysphoria
(Emax LSD, p<0.001 for both equianalgesic
dose groups), and sedation (Emax, PCAG;
P<0.001 for both equianalgesic dose
groups) and less stimulation (BG, Emin;
p=0.01 for OM-ER 15 mg vs OC-CR mg;
p<0.001 for OM-ER 30 mg vs OC-CR 60
mg).
- The overall drug liking scores were
significantly higher for IR and each ER
treatment compared with placebo (all, p <
0.05). The overall drug liking scores were
significantly lower for l6-mg ER compared
with 8-mg IR, milled 8-mg ER, and 32-mg

Authors Conclusions
& IME Comments
sedation, drowsiness,
dizziness, and dysphoria
than single intact
equianalgesic oral doses
of 15 and 30-mg OM-ER.
IME Comments: The
limitations of this study
include a small sample
size, young and healthy
volunteers, and only
single doses were
evaluated. Therefore,
the external validity
(generalizability) of this
study is limited.

-In the current study,
preference for 16-mg
hydromorphone ER was
significantly lower than
that for 8-mg
hydromorphone IR.

Analgesics, Narcotics- Long Acting-34

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes
Center Inventory With
Cole Modification
(ARCI/CM) was used to
assess drug effects and
abuse potential.

Slatkin et al86
2010
LOE-2

hydromorphone IR
8mg
Vs
hydromorphone ER
(intact: 16, 32,
and 64 mg)
Vs
placebo

48 hours

Post-hoc
analysis of two
open-label,
extension
studies

N=80 (26
completed
52 weeks)

oxymorphone
extended-

52 weeks

-Adults with
cancer pain who
had participated
in two shortterm studies.

-Pain scores normalized
to a 100-point scale.
-Adverse event
reporting.
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Results
ER; no significant differences were
observed between the latter 3 treatments.
- Compared with placebo, hydromorphone
increased the scores on all 4 ARCI/CM
scales, independent of formulation. The
maximum
values for the abuse potential and
stimulation-euphoria subscales were seen
at 1 to 3 hours postdose for 8-mg IR,
whereas those for intact ER were
observed later (approximately
6-12 hours postdose) and were lower
compared with 8-mg IR, except for 64-mg
ER.
-The mean values for the stimulationeuphoria subscale were generally higher
for ER treatments than for 8-mg IR,
whereas the mean values for the sedationmental and unpleasantness-dysphoria
subscales showed a dose-dependent
increase (p < 0.001 for overall
comparisons).
- No significant increase in mean (standard
deviation) average pain intensity was
observed from baseline (30.5 [19.6], 100point scale) to final visit (35.9 [21.1], p =
0.37).
- The most common adverse events were
concomitant disease progression (28.8%,

Authors Conclusions
& IME Comments
Effects leading to drug
liking were delayed with
the hydromorphone ER
formulation, and 4- to 8fold higher doses of
hydromorphone ER
were required to
achieve peak effects
similar to those
associated with 8-mg
hydromorphone IR,
suggesting lower abuse
potential.
IME Comments: These
results are limited due
to a small sample size
and single-dose design.

In these patients with
pain related to cancer,
oxymorphone ER was
generally well tolerated
and provided stable
long-term pain control.
IME Comments: This
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Study & Level
of Evidence*

release (doses
continued
from previous
study)
Open-label,
observational
study

Webster
et al87
2010
LOE-2

morphine
extended
Release (20,
30, 40, 50, 60,
80, and 100
mg) /
naltrexone PO
QD or BID

Lange et al90
2010
LOE-1a

Design &
Comparators

Pooled
analysis of
data from 3
randomized,
multicenter,
double-blind,
parallel-group,
placebo-

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
n=23), nausea (22.5%, n=18), dyspnea
(16.3%, n=13), fatigue (16.3%, n=13), and
edema of the lower limb (15%, n=12).

N=465 (160
completed
the study)

-Adults with
chronic,
moderate-tosevere pain.

12 months

N=2,968

-Adults with
clinical diagnosis
of osteoarthritis
knee pain pr
non-malignant
low back pain
for at least 3
months, who

-Safety assessments
including adverse events.
-Analgesic efficacy was
assessed on an 11-point
scale for worst, least,
average, and current
pain..

-The change from
baseline in average pain
intensity (based on an
11-point numeric rating
scale) at week 12 of the
maintenance period and
for the overall
maintenance period
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-Overall, 378 patients (81.3%) reported
adverse events; of these 288 (61.9%)
reported AEs considered to be treatment
related by the investigator. The most
common adverse events were
constipation (n = 148, 31.8%); nausea (n=
117, 25.2%); headache (n = 56, 12.0%);
and vomiting (n = 55, 11.8%). Thirty-three
patients (7.1 %) reported serious adverse
events; one patient's severe
gastrointestinal inflammation and colitis
were considered possibly study drugrelated.
-The median average daily dose was 58.6
mg and the mean length of therapy was
180.3 ± 152.1 days. The mean change
from baseline in all four pain diary items
(worst, least, average, and current) was
significant for all visits.
-40.6% of the placebo group vs 43.5% of
the tap ER group and 61.7% of the
oxycodone ER group discontinued
treatment. Adverse events were the most
common reason for treatment
discontinuation in the active treatment
groups (18.3% tapentadol, 39.4%
oxycodone, and 6.6% placebo).

Authors Conclusions
& IME Comments
study was limited by a
high drop-out rate and
non-randomized study
design.
-Long-term once- or
twice-daily treatment
with morphine /
naltrexone for up to 12
months in patients with
chronic, moderate to
severe pain was
generally safe and
efficacious in this openlabel study.
IME Comments: The
results from this nonrandomized study need
to be validated by
additional research.

-In this population,
tapentadol ER was safe
and effective and
provided similar efficacy
as oxycodone CR but a
superior GI tolerability
profile.

Analgesics, Narcotics- Long Acting-36

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

controlled,
and activecontrolled
studies

tapentadol ER
100-250mg
BID
Vs
oxycodone ER
20-50mg BID
Vs
placebo

15 weeks

Patient
characteristics
had been taking
analgesics for
the pain
condition for at
least 3 months,
and were
dissatisfied with
their current
analgesic
therapy

Assessed Outcomes

Results

(MP)
-Reductions in average pain intensity were
seen with all 3 groups.
-Statistically significant reductions from
baseline in average pain intensity were
seen with tapentadol ER at both week 12
of the maintenance period (-0.6 difference
between treatments; p<0.001) and for the
overall maintenance period (-0.5
difference between treatments; p<0.001)
as compared with placebo.
-Statistically significant reductions from
baseline in av pain intensity were also
seen with oxycodone ER vs placebo at
week 12 of maintenance (-0.3 treatment
difference; p=0.002) and for the overall
maintenance period (-0.3 treatment
difference; p<0.001).
-A significantly higher % of patients in the
tapentadol group had at least a 30%
improvement in pain intensity from
baseline to week 12 of the MP vs placebo
(41.3% vs 34.8%; p=0.003); however, a
significantly lower % of patients in the
oxycodone CR group had at least a 30%
improvement in pain intensity vs placebo
(27% vs 34.8%; p<0.001).
-A significantly higher % of patients in the
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

tapentadol group had at least a 50%
improvement in pain intensity from
baseline to week 12 of the MP vs placebo
(30.1% vs 23.5; p<0.001); however, a
significant difference was not seen in the
% of patients receiving oxycodone CR vs
placebo (20.8% vs 23.5%; p=0.153).
-The most frequently reported treatmentemergent adverse events (TEAEs) were
nausea, dizziness, constipation, headache,
somnolence, fatigue, vomiting, dry mouth,
hyperhidrosis, pruritus, and diarrhea.

Wild et al91
2010
LOE-2

Multicenter,
randomized,
parallel-group,
open-label,
activecontrolled
phase 3 study

N=1,117

-Adult subjects
with a clinical
diagnosis of
moderate to
severe knee or
hip
osteoarthritis

-To evaluate the safety
of tapentadol ER over 1
year, as assessed by
multiple means,
including but not limited
to adverse events (AEs),
vital signs
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-The overall incidence of GI disorders was
statistically significantly lower in the
tapentadol ER group vs the oxycodone CR
group (42.8% vs 65.6%; p<0.001).
Additionally, the incidence of nervous
system disorders was numerically lower in
the tapentadol ER group vs oxycodone CR
group (40.2% vs 46.3%) as well as the
incidence of skin and subcutaneous
disorders (13.5% vs 23.7%), particularly
pruritus (5.2% vs 13.4%).
-Overall, 85.7% (N=766/894) of patients in
the tapentadol ER group reported at least
one treatment-emergent adverse event
(TEAE) as compared with 90.6% of the
oxycodone CR group.
-Reports of constipation (22.6% vs 38.6%),

-In this population, the
use of tapentadol ER
resulted in a better GI
tolerability as compared
with oxycodone CR, and
provided sustainable
pain relief for up to 1
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Study & Level
of Evidence*

Design &
Comparators
tapentadol ER
100-250mg
BID
Vs
oxycodone CR
20-50mg

Sample Size
& Duration
Up to 54
weeks

Patient
characteristics
pain or low back
pain of nonmalignant
origin, with at
least a 3-month
history of pain
prior to
screening, and
who were
dissatisfied with
their current
analgesic
therapy

Assessed Outcomes
measurements, physical
exams, clinical
laboratory tests
-Efficacy was assessed
using the average pain
intensity numeric rating
scale (NRS), an 11-point
scale (0=no pain, and
10=pain as bad as you
can imagine)

Results
nausea (18.1% vs 33.2%), and vomiting
(7.0% vs 13.5%) were TEAEs that were
lower with tapentadol ER vs oxycodone
CR, while dry mouth (9.1% vs 4.5%) and
diarrhea (7.9% vs 5.4%) were higher with
tapentadol ER use vs oxycodone CR.
-Reports of dizziness (14.8% vs 19.3%)
were lower with tapentadol ER vs
oxycodone CR, while reports of
somnolence (14.9% vs 11.2%) and
headache (13.3% vs 7.3%) were higher
with tapentadol ER vs oxycodone CR.
-Reports of sinusitis (3.7% vs 5.8%) were
lower with tapentadol ER vs oxycodone
CR, while reports of nasopharyngitis (5.5%
vs 2.7%) were higher with tapentadol ER
vs oxycodone CR.
-Reports of insomnia (6.7% vs 4.0%) were
higher with tapentadol ER vs oxycodone
CR, while reports of fatigue (9.7% vs
10.3%) were lower with tapentadol ER vs
oxycodone CR.
-Reports of pruritus (5.4% vs 10.3%) were
lower with tapentadol ER vs oxycodone
CR.
-The distribution of time to first onset of
TEAEs od nausea, vomiting, and
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year.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
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& IME Comments

constipation were significantly different
between treatment groups (all p<0.001).
The increase in the % of those reporting a
first TEAE of nausea, vomiting, or
constipation was more rapid within the
first 4 weeks of treatment in both groups;
however, first TEAEs occurred earlier for
those in the oxycodone CR vs tapentadol
ER group.
-TEAEs led to study discontinuation in
22.1% of those in the tapentadol ER group
vs 36.8% of the oxycodone CR group.

Schwartz
et al92
2011
LOE-1a

Double-blind,
parallel-group,
open-label
titration,
placebocontrolled
randomizedwithdrawal
study

tapentadol ER

N=588 openlabel titration
period
N=395
randomize in
double-blind
period

15 weeks

-Adult subjects
with type 1 or 2
DM with at least
a 3-month
history of opioid
and/or nonopioid analgesic
use for diabetic
peripheral
neuropathy
(DPN) and
dissatisfied with

-The change in average
pain intensity, as
measured on an 11-point
numerical rating scale
(NRS; 0=no pain and
10=pain as bad as can be
imagined)
-Safety
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-Mean pain intensity scores reduced
similarly between treatments. Baseline
scores were 7.6 for each treatment and at
endpoint, scores decreased to 4.4 for the
tapentadol ER group and 4.5 for the
oxycodone CR group.
-There was an initial 3-week open-label
phase, and those with at least a 1-point
reduction (responding) in pain intensity
were then randomized to tapentadol or
placebo.
-The least-square mean intensity change
in average pain intensity score was 1.4 in
the placebo group, which indicates that
pain intensity actually worsened. In the
tapentadol group, the score was 0, which
indicates no change in pain intensity.

-In this population with
DPN, the use of
tapentadol ER resulted
in a statistically
significant difference in
the maintenance of a
clinically important
improvement in pain.
IME Comments: The
randomized-withdrawal
design is a limitation of

Analgesics, Narcotics- Long Acting-40

Study & Level
of Evidence*

Design &
Comparators
100-250mg
BID
Vs
placebo

Sample Size
& Duration
(3-week
titration, 12week maint.)

Patient
characteristics
their current
treatment

Assessed Outcomes

Results

this study.
-This was a -1.3 treatment difference in
average pain intensity scores,
demonstrating statistically significant
differences in favor of tapentadol ER vs
placebo (p<0.001).
-For those in the tapentadol group, mean
changes in average pain intensity scores
were similar for opioid-naïve (-0.2) and
opioid-experienced (0.0).
-A minimum of a 30% improvement in
pain intensity was seen for 53.6% of those
in the tapentadol ER group vs 42.2% of the
placebo group, which was statistically
significantly different (p=0.017).
-A minimum of a 50% improvement was
seen in 37.8% of the tapentadol ER group
vs 27.6% of the placebo, which was also
statistically significantly different
(p=0.028).
-At the end of treatment, 64.4% of the
tapentadol group reported their overall
status of ‘very much improved’ or ‘much
improved’ as compared with 38.4% of
placebo, which was statistically
significantly different (p<0.001).
-The most commonly reported adverse
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

events with tapentadol included nausea,
anxiety, diarrhea, and dizziness.

Afilalo et al93
2010
LOE-1a

Multicenter,
randomized,
double-blind,
active- and
placebocontrolled,
parallel-arm,
phase III study

N=1,023

tapentadol ER
100-250mg
BID
Vs
oxycodone CR
20-50mg
Vs
placebo

15 weeks
(3-week
titration, 12week maint.)

-Adult subjects
≥40 years with a
diagnosis of
osteoarthritis
(OA) of the knee
per American
College of
Rheumatology
(ACR) criteria,
functional
capacity class IIII, and pain at
the reference
joint requiring
the use of
analgesics (nonopioids or
opioids at doses
equivalent to
≤160mg oral
morphine/day)
for ≥3 months
before
screening.

-The change from
baseline in average pain
intensity at end of
treatment based on the
11-point NRS, over the
last week of
maintenance and over
the entire 12 week
maintenance period
(MP)
-Safety
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-Compared with placebo, statistically
significant reductions in the average pain
intensity scale were seen with tapentadol.
The least mean squares (LMS) difference
vs placebo was -0.7 at week 12 of the MP
and -0.7 for the overall MP.
-Compared with placebo, statistically
significant reductions in the average pain
intensity scale were seen with oxycodone
for the overall MP (LMS difference vs
placebo was -0.3); however, statistically
significant reductions were not seen at
week 12 of the MP vs placebo (-0.3).
-At week 12 of MP, the % who obtained a
≥30% reduction from baseline in av pain
intensity was not significantly different
between tapentadol ER and placebo (43%
[N=148/344] vs 35.9% [N=121/337];
p=0.058). However, the % of those with
≥30 reductions in av pain intensity was
statistically significant lower with
oxycodone ER vs placebo (24.9%

-In this population,
tapentadol ER was an
effective treatment, and
had a lower incidence of
reported GI-related
TEAEs as compared with
oxycodone ER>
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics
Patients 11point numeric
rating scale
(NRS) had an
average
baseline of ≥5
during the3
days prior to
being
randomized

Assessed Outcomes

Results
[N=85/342] vs35.9% [N=121/337];
p=0.002).
-A significantly higher % of patients
achieved a ≥50% reduction in av pain
intensity from baseline at week 12 of MP
with tapentadol ER vs placebo (32%
[N=110/344] vs 24.3% [N=82/337];
p=0.027). However, a significantly lower %
of patients obtained a ≥50% reduction in
average pain intensity from baseline at
week 12 of MP with oxycodone ER vs
placebo (17.3% [N=59/342] vs 24.3%
[N=82/337]; p=0.023).
-These responder analyses were affected
by the higher % of those who discontinued
treatment (mostly due to adverse events)
in the oxycodone ER group (64%) vs the
tapentadol ER group (42.7%) or placebo
(38.6%).
-The incidence of treatment-emergent
adverse events (TEAEs) was 61.1% with
placebo, 75.9% with tapentadol ER, and
87.4% with oxycodone ER.
-The most frequently reported TEAEs were
nausea, constipation, vomiting, dizziness,
headache, somnolence, fatigue, and
pruritus.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

-Reported incidences of constipation and
the composite of nausea and/or vomiting
were significantly lower in the tapentadol
ER group vs the oxycodone CR group
[Constipation: 18.9% vs 36.8%,
respectively; p<0.001. Nausea and/or
vomiting: 22.7% vs 40.6%, respectively;
p<0.001].
-The pooled incidence for a GI disorder
TEAE was 43% for tapentadol ER vs 67.3%
for oxycodone ER.

Buynak et al94
2010
LOE-1a

Multicenter,
prospective,
randomized,
double-blind,
active- and
placebocontrolled
Phase III study

N=981

tapentadol ER
100-250mg
BID
Vs

15 weeks
(3-week
titration, 12week maint.)

-Adult subjects
≥18 years of age
with a history of
non-malignant
low back pain
for ≥3 months
prior to study
and required to
have been
taking
analgesics for
low back pain
for ≥3 months
prior to

-The change from
baseline in average pain
intensity (based on the
11-point NRS at week 12
of the maintenance
period (MP) and through
the entire MP
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-Other reported TEAEs that were
numerically lower with tapentadol ER vs
oxycodone ER included somnolence
(10.8% vs 19.6%), dizziness (17.7% vs
19.0%), and pruritus (7.0% vs 12.6%).
-Throughout the 15 week treatment
period, average pain intensity (API) scores
improved for both treatment groups as
compared with placebo.
-A significant reduction in API was seen
with tapentadol ER as compared with
placebo at week 12 (-2.9 change from
baseline vs -2.1, respectively, with a
difference in treatments of -0.8; p<0.001)
and over the entire MP (-2.8 change from
baseline vs -2.1, respectively, with a
difference in treatments of -0.7; p<0.001).

-In this population,
tapentadol ER
effectively relieved pain,
and had a better GI
tolerability profile as
compared with
oxycodone.
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Study & Level
of Evidence*

Design &
Comparators
oxycodone CR
20-50mg BID
Vs
placebo BID

Sample Size
& Duration

Patient
characteristics
screening, to be
dissatisfied with
the current
treatment, and
to have a
baseline pain
intensity score
of≥5 on the 11point numeric
rating scale
(NRS, of 0=no
pain and
10=pain as bad
as you can
imagine)

Assessed Outcomes

Results
- A significant reduction in API was also
seen with oxycodone CR as compared with
placebo at week 12 (-2.9 change from
baseline vs -2.1, respectively, with a
difference in treatments of -0.8; p<0.001)
and over the entire MP (-2.9 change from
baseline vs -2.1, respectively, with a
difference in treatments of -0.8; p<0.001).
-At the end of the MP, there was a
significantly greater % of patients in the
tapentadol ER group with a ≥30% and
≥50% improvement in pain as compared
with placebo. 39.7% of the tapentadol ER
group had a ≥30% improvement in pain vs
27.1% of the placebo group; p<0.001).
27% of the tapentadol ER group had a
≥50% improvement in pain vs 18.9% of the
placebo group (p=0.016).
-The % of patients in the oxycodone CR
group with ≥30% (30.4% vs 27.1%;
p=0.365) and with ≥50% (23.3% vs 18.9%;
p=0.174) improvements did not
significantly differ from placebo.
-There was at least on treatmentemergent adverse event (TEAE) by 59.6%
of the placebo group, 75.5% of the
tapentadol group, and 84.8% of the
oxycodone ER group.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
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-Significantly more reported constipation
(26.8% vs 13.8%) or the composite of
nausea (34.5% vs 20.1%) and/or vomiting
(19.2% vs 9.1%) in the oxycodone CR
group vs tapentadol ER group.
-Other reported TEAEs that were
numerically lower with tapentadol ER vs
oxycodone ER included dizziness (11.9% vs
17.1%), somnolence (13.2% vs 16.2%),
insomnia (4.1% vs 7.6%), and pruritus
(7.2% vs 16.8%).

Steiner et al95
2011
LOE-1a

Multicenter,
randomized,
double-blind,
doubledummy,
parallel-group,
activecontrolled,
enriched
superiority
study
buprenorphine

N=662

12 weeks

-Adult subjects
18 years or
older with
clinical diagnosis
of nonmalignant low
back pain of ≥3
months, with or
without
radiation to the
lower
extremities, and
must have been

-To compare the
‘average pain over the
last 24 hours’ score
obtained during study
visit weeks 4, 8, and 12
-The Patient Global
Impression of Change
score (PGIC, 7 point scale
from 1 [very much
improved] to 7 [very
much worse], the
Oswestry Disability Index
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-Other reported TEAEs that were
numerically higher with tapentadol ER vs
oxycodone CR included headache (19.8%
vs 16.8%), dyspepsia (5% vs 1.8%),
diarrhea (6% vs 2.4%), and dry mouth
(8.2% vs 3.7%).
-Subjects went through up to a 21-day
open-label run-in period and started on
BTDS 10mcg. If tolerated after 3 days, the
dose was titrated to 20mcg. Those who
could not tolerate the 10mcg dose
discontinued the study. Those who
obtained analgesia on BTDS 20mcg and
tolerated it entered into the double-blind
phase. Those who couldn’t tolerate the
20mcg, discontinued from the study.
-There were 1,160 opioid-experienced
subjects who entered an open-label run-in

-Buprenorphine 20mcg
transdermal system was
found to be safe and
effective, and
significantly more
effective in this
population for low back
pain as compared with
the buprenorphine
5mcg transdermal
system.
IME Comments: The
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Study & Level
of Evidence*

Design &
Comparators
transdermal
system (BTDS)
20 or 5mcg/hr
Vs
oxycodone
immediaterelease
40mg/day

Sample Size
& Duration

Patient
characteristics
taking 30-80mg
a day of oral
morphine
sulfate or opioid
equivalent at
least 4 days XW
for at least 30D
before
screening

Assessed Outcomes

Results

(ODI) and the Sleep
Disturbance subscale in
the Medical Outcome
Study (MOS)-Sleep Scale
were also assessed

period. 660 showed benefit to BTDS and
then entered into the double-blind period.

-Safety

-Mean pain scores at screening were 6.36
with BTDS 5mcg, 6.46 with BTDS 20mcg,
and 6.46 with oxycodone. The mean pain
scores after 12 weeks of treatment were
4.02 with BTDS 5mcg, 3.35 with BTDS
20mcg, and 3.26 with oxycodone.
-There was a statistically significant
treatment difference of -0.67 between
BTDS 5 and 20mcg, in favor of BTDS 20mcg
(p<0.001).
-There was a statistically significant
treatment difference of -0.75 between
BTDS 5mcg and oxycodone, in favor of
oxycodone (p<0.001).
-The treatment difference for BTDS 20 vs
BTDS 5mcg with the MOS (-6.23; p<0.001)
was significantly different whereas the
treatment difference with the ODI score
was not significantly different (-1.72;
p=0.065).
-The treatment difference for oxycodone
40mg vs BTDS 5mcg was not significantly
different for the ODI score (-1.99; p<0.031,
NS as determined by the author) or the
MOS score (-2.65; p=0.121).
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NNT for BTDS 20mcg vs
BTDS 5mcg for having a
‘very much improved’ or
‘much improved’ rating
was 5. The NNT for
oxycodone 40mg vs
BTDS 5mcg was also 5.
In addition, this study
was enriched as only
those who were able to
tolerate the 20mcg
patch were entered into
the double-blind phase
of the study.

Analgesics, Narcotics- Long Acting-47

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

-There was a significant difference in the
use of supplemental analgesic medication
with BTDS 20mcg vs BTDS 5mcg (-1.72
treatment difference; p=0.006), but not
with oxycodone vs BTDS 5mcg (-0.3
treatment difference; p=0.158).
-Of those who reported PGIC ratings, 33%
of the BTDS 5mcg group reported ‘very
much improved’ or ‘much improved’ as
compared with 54% of the BTDS 20mcg
group and 55% of the oxycodone group.

Cruciani
et al96
2012
LOE-1a

Multicenter,
randomized,
double-blind,
doubledummy,
parallel group
study

N=113

hydromorphone IR
5X/day
(HMIR)
Vs

7 days

-Adult subjects
≥18 years of age
with chronic
non-cancer pain
or cancer pain f
any type treated
with an oral
opioid drug or
transdermal
fentanyl and a
total daily dose
of opioid
regimen was 80-

-To compare the change
from baseline to
endpoint in the total
daily mg dose of
breakthrough
medication
-To compare the amount
of breakthrough
medication used, pain
intensity, pain relief,
sleep interference score
were some other
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-The reports of mild, moderate, and
severe AEs were 23, 26, and 9% for BTDS
5mcg, 32, 32, and 14% for the BTDS 20mcg
group, and 28, 30, and 13% for the
oxycodone group.
-All went through a 14-day open label runin period with hydromorphone IR.
Subjects were required to have ≥2
consecutive days with hydromorphone IR
providing acceptable analgesia, as well as
being tolerated. If these criteria were met,
they were allowed into the double-blind
phase.
-The HMIR and HMER daily dose used was
the dose similar to the stable dose during
last 2 days of the run-in period. The
HMER-1/2 dose was just that, 1/2 the

-In this population, a
once-daily long-acting
hydromorphone
formulation provided a
comparable analgesic
effect as an equivalent
hydromorphone
immediate-release
formulation.

Analgesics, Narcotics- Long Acting-48

Study & Level
of Evidence*

Design &
Comparators
hydromorphone ER
QD (HMER)
Vs
hydromorphone ER
½ dose QD
(HMER-1/2)

Sample Size
& Duration

Patient
characteristics
300mg or oral
morphine or
equivalent (or
between 25175mcg/hour if
using
transdermal
fentanyl)

Assessed Outcomes
assessments measured
by daily dairy, the Brief
Pain Inventory (BPI), and
global assessments
-Safety

Results
dose of the HMER dose.
-At baseline, those on a stable HMIR dose
were taking a mean of 35.6mg/day. At
endpoint the mean daily dose was 16.6mg
in the HMER-1/2 group, 39.0mg in the fulldose HMER group, and 37.3mg in the
HMIR group.
-There was a significant increase in
breakthrough medication use from
baseline to end point in all 3 groups
(HMER group 6.6mg mean change,
p=0.027; HMER-1/2 group 9.2mg mean
change, p<0.001; HMIR group 7.1mg mean
change, p=0.001).
-Statistically significant differences from
baseline to endpoint were not seen in any
of the assessments of breakthrough
medication use with HMER full-dose vs
HMIR.
-The difference in total daily mg dose of
breakthrough medication use was not
statistically significantly different between
full and ½ dose HMER.
-From baseline to endpoint, 83% receiving
½ dose HMER needed an increase in the
use of breakthrough pain medication vs
61% of the full-dose HMER group. This was
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

statistically significantly different
(p=0.026).
-The number of doses per day increased in
both HMER groups; however, there was
significantly greater increase in the ½-dose
HMER group vs the full-dose HMER (0.8 vs
1.4; p=0.026).
-Statistically significant differences in the
change from baseline to endpoint were
not seen in pain relief, pain intensity, and
sleep interference scores across treatment
groups.
-About 90% of the reported adverse
events were mild or moderate in nature.
Reported adverse events were
comparable between treatments.

Steiner et al97
2011
LOE-1a

Multicenter,
randomized,
double-blind,
placebocontrolled
study

N=539

buprenorphine

84 days

-Adult subjects
≥18 years of age
with moderate
to severe low
back pain for a
minimum of 3
months prior to
study entry,

-To compare the
‘average pain over the
last 24 hours’ score at
week 12 (assessed on an
11-point numerical
rating scale)
-Sleep disturbance
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-The most commonly reported adverse
events included nausea, sweating,
pruritus, headache, asthenia, insomnia,
dry mouth, dizziness, and somnolence.
-During the run-in period, patients had 3
days of BTDS 5mcg and then titrated up to
10mcg. If tolerated and obtained
appropriate analgesic effect, were allowed
into double-blind (DB) phase. If did not
tolerate, then discontinued from study. If
tolerated the 10mcg but did not achieve
appropriate analgesic effect, then titrated

-In this opioid naïve
population, BTDS was
well tolerated and
effective for the
treatment of moderate
to severe chronic low
back pain as compared
with placebo.

Analgesics, Narcotics- Long Acting-50

Study & Level
of Evidence*

Design &
Comparators
transdermal
system (BTDS)
10mcg/hour
Vs
BTDS
20mcg/hr
Vs
placebo

Sample Size
& Duration

Patient
characteristics
with low back
pain the
predominant
pain condition,
lasting several
hours daily who
were opioid
naïve, had not
benefited from
or had not
tolerated opioid
therapy and
were
appropriate for
an around-theclock opioid
regimen

Assessed Outcomes

Results

(measured by the sleep
disturbance subscale of
the 12-item Medical
Outcomes Study [MOS]
sleep scale), Patient
Global Impression of
Change (PGIC) and the
mean daily # of tablets of
non-opioid supplemental
analgesic meds used
were also assessed

to BTDS 20mcg. If 20mcg was tolerated
and effective, then entered DB phase. If
not tolerated, then discontinued from the
study.
-The ‘average pain over the last 24 hours’
score at week 12 was significantly lower
with those taking BTDS vs placebo (3.81 vs
4.39; p=0.0104).
-There was a statistically significant
difference in favor of BTDS with the MOS
sleep disturbance (difference between
treatments of -4.4; p=0.0062).
-At week 12, numerically greater but not
significantly greater amount of the BTDS
group had at least a 30% response rate as
compared with placebo (53% vs 46%;
p=0.1075).
-61% of the BTDS group reported ‘much
improved’ or ‘very much improved’ on the
PGIC scale as compared with 42% of the
placebo group, which was statistically
significantly different (p<0.001).
-A greater amount of the placebo group
used at least one dose of oxycodone in
week 1 vs the BTDS group (55% vs 49%).
- The majority of reported adverse events
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Authors Conclusions
& IME Comments
IME Comments: The
NNT for BTDS vs placebo
with reporting a ‘very
much improved’ or
‘much improved’ was a
6.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

were mild or moderate in severity.
-During the double-blind period, 16% in
the BTDS group discontinued treatment
due to AEs as compared with 7% in the
placebo group.
Lacroix et al98
2011
LOE-2

Multicenter,
prospective,
observational
study

N=135

buprenorphine
Vs
methadone

8 years

-Pregnant
women from
opiate
maintenance
therapy centers
who had to be
receiving either
methadone or
buprenorphine

-To assess the effects of
treatment on pregnancy
outcomes

-All but 5 women were exposed to
treatment before the beginning of
pregnancy. Three women in the
buprenorphine group and one in the
methadone group discontinued treatment
during pregnancy due to worry of
potential adverse events to the fetus.
-Greater than 50% of women were also
exposed to benzodiazepines.
-50% of the buprenorphine vs 29% of the
methadone group had medical events
during pregnancy, which was statistically
different (p=0.02). The most common
events were premature delivery (13 vs 3),
uterine contractions (4 vs 4), metrorrhagia
(3 vs 2), and intrauterine growth
retardation (3 vs 3).
-Live births occurred in 85/90 of those
exposed to buprenorphine vs 40/45 with
methadone.
-Differences in birth weight and body
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-The buprenorphine
group did not have
more malformations or
withdrawal syndromes
as compared to the
reference treatment
methadone, and thus
seems to be a safe
substitute for
methadone.

Analgesics, Narcotics- Long Acting-52

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

length in the neonates exposed to
buprenorphine vs methadone were not
seen.
-Rates of malformation were comparable
between treatments, with 4 neonates
having malformations in the
buprenorphine group vs 2 in the
methadone group.
-Significantly more neonates had
withdrawal syndrome in the methadone
group vs the buprenorphine group (62.5%
vs 41.2%; p=0.03). Women exposed to
methadone were significantly more likely
have use heroin in late pregnancy vs those
exposed to buprenorphine (35% vs 12.9%;
p=0.004).
-After adjusting for heroin consumption in
late pregnancy, a significant difference in
withdrawal syndrome frequency was not
seen between treatments (Odds Ratio
1.8).

Rauck et al103
2012

Multicenter,
randomized,

N=981

-Adult subjects
≥21 years of age

-To compare the mean
area under the curve
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-Opiate treatment for the neonates was
needed by significantly more of the
methadone-exposed group vs the
buprenorphine-exposed group (80% vs
57%; p=0.03).
-All went through a washout period.

-Using the BOCF input
method, OROS

Analgesics, Narcotics- Long Acting-53

Study & Level
of Evidence*
LOE-1a

Design &
Comparators

Sample Size
& Duration

placebocontrolled,
double-blind,
fixed-dose,
parallel-group
study
hydromorphone ER
8mg
Vs
hydromorphone ER
16mg
Vs
placebo

12 weeks

Patient
characteristics
with
osteoarthritis
(OA) of the hip
or knee with a
target joint pain
score of ≥5 on
the Numeric
Rating Scale
(NRS), who were
unable to
consistently
control or treat
pain with nonopioid meds or
who had
received opioid
for pain
treatment

Assessed Outcomes
(AUC) ratio of pain
intensity score in
response to the
question, “Rate your
worst pain in your target
joint over the last 2
days’, using an 11-point
NRS (0= no pain and
10=worst possible pain)
-The Western Ontario
and McMaster
Osteoarthritis Index
(WOMAC), Patient global
assessment, and the
Medical Outcomes Study
(MOS) sleep scale were
some other assessments
-Safety

Results
-Using LOCF inputs, significant
improvements in the primary outcome
was seen with hydromorphone ER 16mg
as compared with placebo (0.31 vs 0.23;
p=0.0009).
-Significant improvements in the primary
endpoint was seen during weeks 1-3 with
hydromorphone ER 8mg vs placebo
(p<0.05); however, at week 12, the
improvements between the ER 8mg group
and placebo were not significantly
different (0.25 vs 0.23; p=0.326).
-Using the BOCF (Baseline Observation
Carried Forward) input, statistical
significance between treatment groups
were not seen with the primary outcome.
-A significant improvement between
hydromorphone ER 16mg and placebo was
seen in the patient global assessment
(mean scores 1.41 vs 1.02; p=0.01). A
significant difference was not seen
between the 8mg ER dose and placebo.
-Significant improvements in WOMAC
overall score and for pain, stiffness, and
physical function sub-scales were seen
with hydromorphone ER 16mg vs placebo
at week 12 (p<0.05). Significant
improvements were not seen between the
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Authors Conclusions
& IME Comments
hydromorphone ER did
not achieve statistical
significance for the
primary endpoint.
Rather, significant
differences in pain,
stiffness, and physical
function were seen
using the LOCF method.

Analgesics, Narcotics- Long Acting-54

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
8mg ER dose and placebo.
-Significant improvements from baseline
were seen at week 12 in the ER 8mg group
(-17.5; p=0.04) and the ER 16mg group
(-20.0; p=0.004) as compared with placebo
(-12.1) in the sleep disturbance MOS
subscale. This was the only subscale out of
7 of the MOS sleep scale that had
significant improvements between
treatment groups.
-63.9% of the placebo group, 81.2% ER
8mg group, and 87.6% of the ER 16mg
group reported ≥1 treatment emergent
adverse event.
-The most frequently reported adverse
events were GI related: constipation
(11.7% placebo, 41.1% ER 8mg, and 47%
ER 16mg group) and nausea (9.6%, 30.1%,
and 36.4%) being the most common.
-Most reported adverse events (AE) were
mild or moderate in severity, with only 6%
discontinuing treatment due to an AE as
compared with 25.4% in the ER 8mg group
and 38.5% in the ER 16mg group.
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Study & Level
of Evidence*
Richarz
et al104
2012
LOE-2

Design &
Comparators

Sample Size
& Duration

Open-label
extension
study of
original study
Binsfeld et al
ref #65

N=112

hydromorphone ER
Vs
oxycodone CR

28 weeks

Patient
characteristics
-Adult subjects
with chronic
non-cancer pain
(defined as pain
occurring ≥20
days/month for
>3 months) who
required
continuous
opioid therapy

Assessed Outcomes

Results

-To compare the change
in Brief Pain Inventory
(BPI) pain severity item
‘pain right now’ from
baseline to weeks 38 and
52

- 40.4% who completed the initial 24-week
core study enrolled into this open-label
extension study.

-To compare BPI
endpoints of ‘pain at its
worst’, ‘pain relief’.
Global assessments and
sleep (using the Medical
Outcomes Study [MOS])
-Safety

-Overall pain severity decreased from 6.3
(at baseline) to 3.9 at week 52 in the
hydromorphone group, while it decreased
from 6.5 at baseline to 4.0 at week 52 in
the oxycodone group.
-The mean change in BPI item ‘pain right
now’ from baseline to week 38 was -3.0
for hydromorphone vs -2.8 for oxycodone.
The mean change from baseline to week
52 was -2.9 for hydromorphone vs -2.8 for
oxycodone.
-The mean ‘pain at its worst’ score at
baseline was 8.1 for both groups. At week
52, it was 5.3 for hydromorphone and 5.7
for oxycodone.
-The mean ‘pain at its least’ score
decreased from 4.5 at baseline to 2.6 at
week 52 in the hydromorphone group vs
from 4.8 at baseline to 2.4 at week 52 in
the oxycodone group.
-Improvements (mean change) in sleep
quality with hydromorphone from
baseline to week 38 were -12.5 vs -12.4
with oxycodone. Improvement in sleep
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Authors Conclusions
& IME Comments
-The effectiveness of
hydromorphone ER and
oxycodone CR was
maintained and
sustained through one
year of treatment.

Analgesics, Narcotics- Long Acting-56

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

quality was also comparable between
treatments from baseline to week 52
(-10.7 for hydromorphone vs -11.5 for
oxycodone).
-Substantially less somnolence was seen
with hydromorphone vs oxycodone.
-At week 52, the patient global
assessment of efficacy rated as ‘very good’
or ‘good’ was 91.7% for the
hydromorphone group vs 86.5% for the
oxycodone group.

Lee et al107
2012
LOE-2

Multicenter,
prospective,
open-label,
phase IV study

N=114

OROS hydromorphone

14 days

-Adult subjects
≥20 years with
chronic
malignant pain
using
immediaterelease
(IR)oxycodone
>2 times per day
for
breakthrough
pain (BTP)

-The medication
frequency of IR opioid
analgesics for BTP was
measured at baseline,
day 7, and day 14. The
primary outcome was
the change from baseline
in frequency of BTP
meds at day 14
-Analgesic effectiveness,
pain intensity, and pain
relief were some other
assessments
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-84% of the hydromorphone group
reported an adverse event as compared
with 91% of the oxycodone group.
-The OROS dose was equianalgesic to
oxycodone using 2.5:1 CR oxycodone to
hydromorphone conversation rate.
Subjects were monitored for 7 days and
then dose was titrated if needed.
-The mean of all average BTP frequencies
significantly decreased on day 7 (p<0.001)
and on day 14 (p<0.001) as compared with
baseline.
-Specifically, the mean frequency of IR
rescue needed for BTP decreased from
2.93 times/day at baseline to 2.11
times/day on day 7 and to 2.00 times/day

-The use of OROS
hydromorphone ER was
effective for reducing
cancer pain breakthrough-pain episodes.

Analgesics, Narcotics- Long Acting-57

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes
-Safety

Results

Authors Conclusions
& IME Comments

on day 14.
As compared with baseline, pain intensity
at its worse, at its least, current pain
intensity, and average pain intensity
decreased on day 14. Statistically
significant differences were seen for pain
at its worst (5.93 vs 5.13; p<0.001) and
average pain intensity over the last 24 hrs
(3.75 vs 3.26; p<0.005).
-End-of-dose pain frequency decreased by
44%.
-61.2% of patients were satisfied with
their treatment.

Abrisham
et al108
2012
LOE-1a

Randomized,
double-blind,
doubledummy,
placebocontrolled
study

N=40

transdermal
fentanyl
patches (TFP)

1 dose

-Adult subjects
≥18 yrs
undergoing total
knee
arthroplasty
(TKA) surtgery

-Post-op pain at rest,
assessed using a visual
analogue scale (VAS) at
pre-op, 0 mins, 30 mins,
2, 4, 6, 12, 24, 48, and 72
hrs after dose
-Total rescue dose of
morphine for analgesia
control during the first
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-91.2% reported adverse events, with the
most commonly being constipation,
dizziness, somnolence, nausea, dyspnea,
and vomiting.
-Patches were placed on the chest wall
about 12 hrs before starting general
anesthesia.
-VAS scores were significantly decreased
in the TFP group at 2 hrs (61 vs 81.5;
p=0.002), 4 hrs (56.8 vs 73.2; p=0.016), 6
hrs (53.5 vs 67.2; p=0.035), 12 hrs (39.4 vs
64.5; p=0.000), 24 hrs (36.5 vs 57;
p=0.002), 48 hrs (26.7 vs 50.7; p=0.000),
and 72 hours (26.5 vs 44.2; p=0.002) as

-The use of a
transdermal fentanyl
patch was effective for
the relief of postop pain
and decreasing the need
for rescue morphine,
while being comparable
to placebo for adverse
events.
IME Comments: A

Analgesics, Narcotics- Long Acting-58

Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

25mcg/hr
Vs
placebo

Assessed Outcomes

Results

72 hrs was also assessed

compared with placebo.

-Safety

-Significant differences in VAS scores were
not seen between treatments at 0 minutes
and 30 mins postop.

Authors Conclusions
& IME Comments
significant limitation of
this study is the small
sample size.

-There was significantly less total rescue
morphine consumption in the TFP group
vs placebo during the 72 hrs post-op (33.0
vs 40.0; p=0.01).

Mitra et al109
2012
LOE-2

Single-center,
randomized,
prospective,
longitudinal,
open-label
study

N=46

buprenorphine
transdermal
patch (BTP)
Vs
fentanyl
transdermal
patch (FTP)

Up 12
months

-Adult subjects
with nonmalignant
persistent pain
for the greater
part of the day
or night for ≥1
year,
predominantly
lower back pain,
who were
opioid naive

-Progress was assessed
with seven domains:
score of pain (S), physical
activity (A), additional
rescue meds (A),
additional general
practitioner/Emergency
department (GP/ED) visit
(A), sleep quality (S),
mood (M) and side
effects of pain meds (S),
which is SPAASMS

-The incidence of side effects was
comparable between treatment groups.
-Treatments were titrated to optimal
doses.
-During the first 3 months of treatment,
comparable responses were seen between
treatment groups for pain intensity,
physical activity, sleep, and mood.
Treatment provided an acceptable
response and was maintained/stabilized
after 6 months.
-As assessed with a visual analogue scale
(VAS), reported pain at 3 months was
significantly reduced by 3 points with 50%
of the BTP (N=8/16) and 43% of the FTP
group (N=6/14). Significant differences
between treatments were not seen.
-Significant pain relief was reported by 8%
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-Of those who remained
in the study, clinical
improvements were
seen in both treatment
groups.
IME Comments: A
significant limitation of
this study is the small
sample size.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

of both groups at 6 months and by 11% of
both groups after 12 months.
-Compared with the BTP group, those in
the FTP group used significantly higher
equipotent initial (50mg morphine
equivalent [ME] with FTP vs 10mg ME with
BTP) and last dose (about 135 ME with FTP
vs about 24ME with BTP) to obtain
satisfactory pain relief.
-The amount of health care was
comparable between treatments.
-57% of the FTP needed additional pain
meds by the end of the first 3 months vs
31% of the BTP; however, by the end of 12
months, significantly more in the BTP
group needed rescue meds (78%) vs the
FTP group (44%).
-More reported adverse events were seen
with the FTP group vs the BTP group.

Galvez et al118
2013
LOE-2

Multicenter,
open-label,
phase 3b study

N=125

-Adult subjects
≥18 years of age
with diagnosis
of chronic low

-The responder rate 1 at
week 6 (defined as the %
of patients with the
same or a lower pain
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-41.8% (N=8/22) of the BTD discontinued
treatment due to adverse events or
inadequate pain relief as compared with
37.5% (N=8/24) of the FTP.
-This study included a 1-week observation
period, a 5-week titration/stabilization
period, and a 7-week maintenance period.

-In this population with
severe, chronic low back
pain, tapentadol PR use
gave at least as

Analgesics, Narcotics- Long Acting-60

Study & Level
of Evidence*

Design &
Comparators
tapentadol PR
50-250mg BID

Sample Size
& Duration
12 weeks

Patient
characteristics
back pain for a
minimum of 3
months and a
WHO step III
analgesic must
have been
required for
management of
low back pain

Assessed Outcomes

Results

intensity score [on an 11point numeric rating
scale, NRS] as compared
with week -1 [before
treatment started with
tapentadol]) in the PP
population

-During week 1, all but 2 took WHO step III
analgesics, with the most commonly taken
being oral oxycodone (32%), transdermal
fentanyl (25.6%), transdermal or IR
buprenorphine (21.6%), morphine (16%),
hydromorphone (8%),
naloxone/oxycodone (1.6%),
levomethadone (0.8%), and methadone
(0.8%). Twenty-five patients were taking
WHO step II analgesics, such as tramadol
plus paracetamol and codeine plus
paracetamol.

-Safety

-In the PP population, the responder rate
1 at week 6 was 80.9% (N=76/94;
p<0.0001 vs the null responder hypothesis
rate of 60%). This suggests that the
effectiveness of tapentadol PR was noninferior to previous WHO step III opioids.
-Significant improvements in pain intensity
and neuropathic pain symptoms were
seen at week 6 and 12 vs baseline with
tapentadol PR (p<0.05).
-At baseline, none rated their satisfaction
as ‘good’, ‘very good’ or ‘excellent’ with
their previous WHO step III opioids. Those
taking tapentadol PR rating treatment as
‘good’, ‘very good’, or ‘excellent’ was
72.5% at week 6 and 82.8% at week 12.
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Authors Conclusions
& IME Comments
comparable pain relief
but with improved
tolerability as compared
with prior strong
opioids.
IME Comments: Using
results from the PP
population can cause
bias.

Analgesics, Narcotics- Long Acting-61

Study & Level
of Evidence*

Design &
Comparators

Steigerwald
et al119
2013

Multicenter,
open-label,
phase 3b study

LOE-2

tapentadol PR
50-250mg BID

Sample Size
& Duration

Patient
characteristics

-Adult subjects
with severe,
chronic
osteoarthritis
knee pain who
had taken WHO
step III opioids
daily for ≥2
weeks prior to
screening

Assessed Outcomes

-The responder rate 1
(defined as the % with
the same/less pain vs
week -1 [on previous
WHO step III analgesics])
at week 6 in the PP
population
-Safety

Results
-The most frequently reported adverse
events included constipation (9.1%),
hypertension (6.5%), and nausea (6.0%).
-Patients received tapentadol PR during a
5-week titration period and then a 7-week
maintenance period.
-Patients were switched directly from
WHO step III therapy, including
buprenorphine patch (77.8%), oxycodone
(15.9%), hydromorphone (6.3%),
morphine (4.8%), and methadone (1.6%).
-In the PP population, the responder rate
1 at week 6 was 94.3% which was
significantly different from the null
hypothesis responder rate 1 of <60%
(p<0.0001).
-There were significant reductions in the
mean pain intensity scores at week 6, 8,
and 12 vs baseline (p<0.0001).
-The % who rated treatment satisfaction
as ‘excellent’, ‘very good’, or ‘good’
increased from 1.6% (at baseline with
WHO step III analgesics) to 92.7% at week
6 and 94.4% at week 12.
-Satisfaction rated as ‘poor’ was 24.2% at
baseline (with WHO step III analgesics)
and 0% at weeks 6 and 12.
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-In this population with
severe, chronic OA knee
pain who were
previously on WHO step
III therapy,
improvements in
efficacy were seen when
switched to tapentadol
PR while being better
tolerated.
IME Comments: Using
results from the PP
population can cause
bias.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

-Nausea, constipation, dry mouth, fatigue,
and dizziness were the most frequently
reported adverse events (AEs) with the
previous treatment during week -1 as well
as the most common reason for switching
to tapentadol. The prevalence of these
AEs decreased during the study.

Etropolski
et al120
2013
LOE-2

Retrospective,
pooled subgroup analysis
of 3
multicenter,
randomized,
double-blind,
placebo- and
activecontrolled
phase III
studies

N=2974

tapentadol ER
(100-250mg)
BID
Vs
placebo BID
Vs
oxycodone CR
20-50mg BID

15 weeks

-Patients with
diagnosis of and
analgesic
treatment for
chronic pain (OA
knee pain or low
back pain) for
≥3 months prior
to screening
who were not
satisfied with
their current
analgesic
regimen and
have an average
baseline pain
intensity score
of ≥5 on 11
point numeric
rating scale
(NRS; 0=no pain

-Changes from baseline
in average pain intensity
(11-point NRS) at week
12 of the maintenance
period and the overall
period

-All went through a 3-week titration
period and a 12-week maintenance
period.
-The efficacy of tapentadol was
statistically and clinically non-inferior to
oxycodone CR for the pooled population.

-Safety
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-For patients with moderate baseline pain
intensity score, statistically significant
reductions from baseline were seen with
tapentadol ER vs placebo at week 12 of
maintenance period (p=0.002) and for the
overall maintenance period (p=0.011).
However, statistically significant
differences were not seen with oxycodone
CR vs placebo (p=0.066 at week 12 and
p=0.085 for overall maintenance period).
-For patients with severe baseline pain
intensity, statistically significant

-Tapentadol ER provides
analgesic relief for a
wide range of patients
regardless of baseline
pain intensity, while
having improved GI
tolerability as compared
with oxycodone CR.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

to 10= pain as
bas as can
imagine)

Results

Authors Conclusions
& IME Comments

reductions from baseline in average pain
intensity were seen with tapentadol ER vs
placebo at week 12 of maintenance
(p<0.001) and for the overall maintenance
period (p<0.001). Similar results were
seen with oxycodone CR vs placebo at
both endpoints (week 12 p=0.004; overall
maintenance p<0.001).
-The incidence of AEs was generally
comparable for opioid-naïve and opioidexperienced in the placebo group and
tapentadol ER groups; however, in the
oxycodone group there was a higher % in
the opioid-naïve vs the opioid-experienced
who reported dizziness.

Karlsson
et al121
2014
LOE-2

Multicenter,
prospective,
open-label,
controlled
study

N=122

buprenorphine
transdermal
patch 5-

12 weeks

-Adult patients
with chronic OA
pain of the hip
and/or knee,
who were
enrolled in 2 age
groups: 50-60
years and ≥75

-The Box-Scale-11 (BS11) score for pain on
average over the last
week.
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-The overall incidence of treatmentemergent adverse events (TEAEs), the
incidence of GI TEAEs, and incidence of
the individual TEAEs of nausea, vomiting,
constipation, and pruritus were lower in
the tapentadol ER group vs oxycodone CR.
-All took paracetamol during the 2 week
screening period. Those with sub-optimal
analgesia with moderate to severe pain (a
BS-11 score ≥ 4 for pain on average) to be
eligible for inclusion into study.
-The baseline BS-11 score was significantly
higher in the younger (50-60 yrs) vs the
older group (≥75 yrs), with the scores

-In this population with
chronic pain patients,
buprenorphine patches
were safe and
efficacious, regardless of
age.
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Study & Level
of Evidence*

Design &
Comparators
40mcg/h
Q7days

Sample Size
& Duration

Patient
characteristics
years

Assessed Outcomes

Results
being 6.49 vs 5.91 (p=0.008).
-Both age groups showed a statistically
significant change from baseline to week
12 in the BS-11 score, with a least square
(LS) mean change of 1.87 for the younger
group vs 2.20 for the elderly group.
-The difference in the LS means for the
elderly group vs the younger group was
0.33, which was not significantly different
(p=0.383). Therefore, the reductions in the
elderly group were non-inferior to the
reductions seen in the younger group.
-The absolute and % change from baseline
were comparable in both age groups
(1.99/30.1% in the younger group and
1.87/31.7% in the older group).
-The reduction in the BS-11 pain score was
maintained over the 12 week study.
-The amount reporting adverse events
(AEs) was comparable between groups
(93% elderly vs 94% young).
-The most frequently reported adverse
events in both age groups included
nausea, dizziness, fatigue, constipation,
and headache.
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Study & Level
of Evidence*
Canneti
et al123
2013

Design &
Comparators
Single-center,
randomized,
open-label
study

Sample Size
& Duration
N=40

LOE-2

transdermal
fentanyl
25mcg Q72H
(FTS)
Vs
transdermal
buprenorphine
35mcg/hr
Q72H (BTS)

12 months

Patient
characteristics
-Adult subjects
≥21 years with
AIDS and the
presence of
severe
peripheral
neuropathic
pain and opioid
pain relief
equivalent to
≥60mg/day of
oral morphine
for ≥14 days

Assessed Outcomes
- To assess neuropathic
pain for its constituent
types of pain (burning,
stabbing, and shooting);
overall intensity and
allodynia using the
Neuropathic Pain scale
(10 item visual analogue
scale[VAS])
-Responders, defined as
patients who after 30
days of treatment
presented a reduction in
pain by ≥30% on
Neuropathic Pain Scale
-Tolerability

Results
-Total pain was significantly reduced on
the first assessment day (after 7 days of
treatment) in both treatment groups
(p=0.028 for FTS and p=0.0005 for BTS).
-After 60 days, the difference in pain
reduction was statistically significant
between treatments, with the BTS group
reporting more efficient pain relief vs the
FTS (p=0.032).
-The overall intensity of pain was also
significantly reduced in both groups on
day 7 (p=0.002 for FTS and p=0.003 for
BTS).
-For individual types of pain, a statistically
significant reduction in burning pain was
seen on day 30 in both groups (p=0.002
for FTS and p=0.003 for BTS).
-A significant reduction in the intensity of
shooting pain was seen in both groups
from 7 days and onwards (p<0.05).
Significant differences in shooting pain
were not seen between treatment groups
at any time during the study.
-With the intensity of allodynia after
rubbing, there was a statistically
significant mean reduction by day 30 in
the BTS group (p=0.030) while there was
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Authors Conclusions
& IME Comments
-Both transdermal
fentanyl and
transdermal
buprenorphine were
effective and tolerated
for the treatment of
neuropathic pain in this
population with AIDS.
IME Comments: A
limitation of this study is
the small sample size.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

not a significant reduction in the FTS
group (p=0.19).
-Sleep quality significantly improved in
both groups, with no differences between
treatments.
-Continuous antiemetic prophylaxis was
not needed in the BTS group while 10%
treated with FTS needed it at some point
during the trial. Constipation prophylaxis
was not statistically significant between
treatment groups.
-The overall tolerability was rated as
‘good’ by both groups through the entire
study.
-The most frequently reported adverse
event was nausea (4 with FTS vs 1 with
BTS).

Rauck et al124
2014
LOE-1a

Multicenter,
randomized,
double-blind,
placebo-

N=302

-Adult nonpregnant
subjects 18-75
years of age

-The mean change in
average pain intensity
from baseline to day 85
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-A statistically significant reduction in the
use of rescue medication was seen
between day 7 and day 150 in both
treatment groups, with no differences
seen between groups (56.5% BTS vs 57.2%
FTS).
-This study was comprised of a ≤6 week’s
open-label conversion/titration period
with HC-ER (N=510) which was then
followed by the double-blind period.

-Extended-release
hydrocodone singleagent was well tolerated
and effective for this
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

controlled
study
hydrocodone
extendedrelease (HCER; Zohydro®
ER) 10, 20, 30,
40, or 50mg
Vs
placebo

12 weeks

Patient
characteristics
generally
healthy but
opioidexperienced
with a diagnosis
of moderate to
severe chronic
low back pain
(CLBP) for
≥several hrs a
day for ≥3
months. Had
average pain
score of ≥4 on
numerical rating
scale (NRS; 0=no
pain, 10=worst
pain)

Assessed Outcomes

Results

-Response rates (30%
pain improvement) and
satisfaction (per the
Subject Global
Assessment of
Medication) were also
assessed

Those who did not achieve a stabilized
dose, did not tolerate treatment due to
adverse events (AEs), were not compliant
with dosing, or could not complete the
required study procedures were
discontinued from the study.

-Safety

-Rescue medication of 2 tabs HC/APAP per
day was allowed.
-The main reason for discontinuation
during the conversion/titration period was
protocol-specified criteria (i.e. failure to
reach stabilized dose within 6 weeks,
failure to reach absolute score on NRS for
pain of ≤4, positive drug screen, or use of
prohibited concomitant meds). This was
followed by non-compliance and adverse
events (AEs).
-A significantly greater mean change
(increase or worsening) in average daily
pain intensity score was seen in the
placebo group (mean 0.48 HC-ER vs mean
0.96 placebo; p=0.008).
-The HC-ER group had a significantly lower
probability of discontinuing treatment due
to a lack of efficacy (14 HC-ER vs 64
placebo; p<0.001). A large number
occurred during the first 7 days of
treatment
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population with CLBP.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
-68% of the HC-ER groups were considered
responders (30% improvement) as
compared with 31% of the placebo group
(p<0.001).
-48% of the HC-ER group were classified as
having a 50% response as compared with
23% of the placebo group, which was also
significantly different (p<0.001). Both the
30% and 50% responder rates were
clinically significant.
-The most commonly reported adverse
event during the titration period was
constipation, with other reported events
including nausea, somnolence, dizziness,
and fatigue.
-Significantly more in the HC-ER group
reported at least one treatment-emergent
AE (TEAE) as compared with placebo
during the treatment phase (60% vs 44%;
p=0.006). The most frequently reported
AE was constipation (8% vs 0% placebo;
p<0.001).
-A significantly greater number in the
placebo group experienced withdrawal
syndrome vs the HC-ER group (1% vs 6%;
p=0.019).
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Study & Level
of Evidence*
Leng et al126
2015
LOE-1a

Design &
Comparators
Multicenter,
randomized,
double-blind,
doubledummy,
activecontrolled,
non-inferiority
study

buprenorphine
transdermal
system (BTDS)
max 20mcg/hr
Vs
tramadol ER
max
400mg/day

Yu et al127
2014
LOE-1a

Sample Size
& Duration
N=280

8 weeks

Patient
characteristics
-Adult patients
with clinical
diagnosis of
moderate to
severe
musculoskeletal
pain (MSP) with
inadequate pain
relief while
taking NSAIDs
and/or APAP for
≥4 days/week
before
screening

Assessed Outcomes

Results

-The difference in the
visual analogue scale
(VAS) pain scores from
baseline to treatment
completion (noninferiority assumed if
treatment difference
was within 1.5cm on VAS
scale)

-Significant differences in compliance was
not found between treatments, with good
compliance seen in 96.04% of the BTDS
group vs 99.04% of the tramadol group
(p=0.203).

-Safety

-At baseline, the VAS pain scores were
6.44 in the BTDS group and 6.53 in the
tramadol group. Upon study completion,
the VAS scores were 3.14 in the BTDS
group vs 2.77 in the tramadol group. This
was a decrease in VAS scores of -3.30 vs
-3.75, respectively.

Authors Conclusions
& IME Comments
-Buprenorphine
transdermal system was
a good therapeutic
option for this patient
population with chronic
moderate to severe
MSP, being as effective
as tramadol ER.

-Compared with baseline, the VAS
decreases in both groups were statistically
significant (both p<0.001), indicating both
treatments were effective for adequately
relieving MSP. In addition, statistically
significant differences were not seen
between treatments (p=0.095).

Multicenter,
randomized,
phase 3,
double-blind
study

N=260

hydro-

28 days

-Chinese
patients with
moderate to
severe cancer
pain needing
strong oral
opioid

-The change from
baseline to the end of
the study of patient
assessment in ‘worst
pain in the past 24 hours’
of Brief Pain Inventory
(BPI, short-form) score

Property of IME and may not be reproduced without permission

-56.75% of the BTDS group vs 61.59% of
the tramadol group reported at least one
adverse event.
-The mean baseline BPI score for pain at
its worst in past 24 hours was 6.7 with HM
vs 6.9 with oxycodone.
-The least squares (LS) mean difference
between the 2 treatment groups at the
end of the study was -0.1. This met criteria

-In this population with
cancer pain,
hydromorphone ER was
non-inferior to
oxycodone CR for
alleviating cancer pain,
while being well
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

morphone
(HM) ER 832mg QD
Vs
oxycodone CR
10-40mg BID

Hale et al132
2015
LOE-1a

Patient
characteristics
analgesics

Assessed Outcomes
(0=no pain, 10=pain as
bad as could imagine)

Results
for non-inferiority of HM to oxycodone.

Authors Conclusions
& IME Comments
tolerated.

-The most common reason for deaths was
disease progression (6.4% HM group vs
12.7% oxycodone group).

Multicenter,
randomized,
double-blind,
placebocontrolled
study

N=294

hydrocodone
ER w/abusedeterrent
technology 1590mg BID
Vs
placebo

12 weeks

-Adult subjects
≥18 years with
pain of ≥3
months
duration
associated with
osteoarthritis or
low back pain
and an average
pain intensity
(API) score ≥5
during the
previous 24
hours

-The change from
baseline to week 12 in
weekly average pain
intensity (API; 0=no pain,
10=worst pain
imaginable)
-Safety

-86.7% of the HM group reported ≥1
treatment-emergent adverse event (TEAE)
as compared with 92.9% of the oxycodone
group. Most were mild or moderate in
severity, and the incidences were similar
between the 2 treatment groups.
-The study consisted of an open-label
titration period during which patients
were titrated to an analgesic dose of
hydrocodone ER. Patients completing the
open-label titration entered the doubleblind period.
-From baseline to week 12, the adjusted
least squares mean (LSM) of weekly API
decreased for the hydrocodone ER group
(-0.22, indicating less pain and
improvements) but increased for the
placebo group (which indicates worsening
pain; 0.14). However, the change from
baseline to week 12 in the mean weekly
API between treatment groups was not
significantly different (p=0.134).
-Significant differences between
treatments were seen at week 2 (LSM
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-While the study did not
meet its primary
endpoint for reduction
of average pain intensity
with hydrocodone ER vs
placebo, results support
the effectiveness of this
ER formulation with
abuse deterrent
formulations for
managing chronic low
back pain.
IME Comments: Post
hoc analysis suggested
that removal of the
lowest dose of
hydrocodone ER (15mg)
resulted in statistically
significant differences in
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results

Authors Conclusions
& IME Comments

-0.17 vs 0.14; p=0.049) and at week 8 (LSM primary endpoint.
-0.61 vs 0.02; p=0.002).
-When post-hoc analysis was done, the
change in weekly API was significantly
lower with hydrocodone ER vs placebo
when excluding the lowest dose (15mg,
LSM -0.20 vs 0.40; p=0.032).
-A significantly higher proportion had
˃33% increased from baseline in mean
weekly API with placebo vs hydrocodone
ER starting at week 2 (22% vs 11%;
p=0.016) and persisting through week 12
(24% vs 11%; p=0.017).
-A significantly higher incidence of ˃50%
increases from baseline were seen with
placebo vs hydrocodone ER at week 8
(18% vs 6%; p=0.005) and week 12 (15% vs
6%; p=0.041).
-A larger % of the placebo group needed
supplemental opioid medication to control
pain vs the hydrocodone ER group (86% vs
79%).
-The most commonly reported adverse
event was nausea.
-60 patients discontinued the study
because of adverse events.
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Study & Level
of Evidence*

Design &
Comparators

Sample Size
& Duration

Patient
characteristics

Assessed Outcomes

Results
-4 patients (1%) reported study drug
diversion. Incidence of aberrant drug-use
behaviors was low.

*Please see Addendum for Levels of Evidence ratings and definitions.
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CONTRAINDICATIONS

10, 35, 41, 42, 58, 62, 74, 88-89, 113-114, 133

All agents in this review are contraindicated in patients hypersensitive to the drug itself or any component
of the formulation.
All opioids (does not include tramadol products) are contraindicated in patients with significant
respiratory depression in the absence of resuscitative equipment, in patients with acute or severe
bronchial asthma and in patients who have or are suspected of having paralytic ileus.
Other contraindications unique to specific drugs are listed in the table below.
Drug

fentanyl transdermal
(Duragesic®)

hydromorphone ER
(Exalgo®)

Contraindications
-In those who are not opioid tolerant.
-Use in management of mild, acute, or intermittent pain, or
in those who require opioid analgesia for a short period of time.
-Use in the management of post-op pain, including use after out-patient or day surgeries.
-Use in opioid-non-tolerant patients.
-Use in patients who had surgical procedures and/or underlying disease resulting in
narrowing of GI tract, or have “blind loops” of the GI tract or GI obstruction.

oxymorphone
(Opana® ER)

-Moderate and severe hepatic impairment

tapentadol ER
(Nucynta® ER)

-In those receiving MAOIs or who have taken them with the last 14 days

tramadol
(Conzip®)
(Ultram® ER)

-Severe/acute bronchial asthma, hypercapnia or significant respiratory depression in the
absence of appropriately monitored setting and/or resuscitative equipment.
-Hypersensitivity to opioids
-Ultram® ER only: Any situation where opioids are contraindicated, include acute intoxication
with: alcohol, narcotics, hypnotics, centrally acting analgesics, opioids, or psychotropic drugs.

SPECIAL POPULATIONS 1-10, 35, 41, 42, 74, 88-89, 113-114, 133
Opioids have a box warning regarding the risk of accidental ingestion, especially in children. This can result
in a fatal overdose.
Oxycodone/APAP (Xartemis® XR) has a box warning regarding the increased risk of hepatotoxicity with
use. This is due to the acetaminophen (APAP) component, as there have been reports of acute liver
failure, with some ending in liver transplant and death, with APAP use. While most cases have been
reported in those exceeding the maximum daily limit, they often involve more than one APAP-containing
product. Max daily doses of APAP should not be exceeded.
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There have been cases of cytolytic hepatitis and hepatitis with jaundice in patients receiving sublingual
buprenorphine. For patients at increased risk of hepatotoxicity, it is recommended to obtain baseline liver
enzyme levels and to monitor periodically during treatment with buprenorphine (Belbuca®).
A 2013 Cochrane Review by Minozzi et al116 included 4 randomized controlled trials (N=271 pregnant
women) to assess the effectiveness of maintenance treatment alone or in combination with psychosocial
intervention vs no intervention, other pharmacologic treatments, or psychosocial interventions in regards
to child health status, neonatal mortality, retaining pregnant women in treatment, and reducing the use of
the primary substance of abuse for which the person was being treated. Three studies compared
methadone with buprenorphine and one compared methadone with slow-release morphine.
With the methadone vs buprenorphine studies, the drop-out rate was lower in the methadone group (risk
ratio [RR] 0.64, CI 0.41-1.01). Statistically significant differences in the use of primary substance were not
seen between the treatments (RR 1.81). Birth weight was higher in the buprenorphine group in 2 trials
that could be pooled (mean difference [MD] -365.45g). The third study did not show a statistically
significant difference. The number of newborns treated for neonatal abstinence syndrome was not
statistically significant between treatments; however, the quality of this evidence was deemed to be very
low. With the methadone vs morphine study, there were no drop-outs in either group. Morphine was
superior to methadone for abstinence from heroin during pregnancy (RR 2.40, CI 1.00-5.77). One
methadone vs buprenorphine study compared reported side effects. For the mother, differences were not
seen; however, for the newborns, there were significantly fewer serious side effects in the buprenorphine
group. The authors concluded that there were not sufficient significant differences between methadone
and buprenorphine or morphine to be able to conclude if one treatment was superior to another.
Drug

Pediatrics

Pregnancy
Category

Dosage change for
Renal Insufficiency

Mild-Moderate: Initiate with ½ the
usual dose, monitor;
Severe: Avoid use
Mild: Not required
Moderate-Severe: ½ initial dose

Dosage change for
Hepatic Insufficiency
Moderate: Monitor
Severe: ↓ starting & titration dose
by ½ of normal dose
Severe: Not evaluated so
consider alternate therapy
Mild-Moderate: Initiate with ½ the
usual dose, monitor;
Severe: Avoid use
Mild-Moderate: Not required
Severe: ½ initial dose

buprenorphine
(Belbuca®)

No

**

Not required

buprenorphine
(Butrans®)

No

C

Not studied

fentanyl transdermal
(Duragesic®)

≥ 2 yrs1

C

hydrocodone ER
(Hysingla® ER)

No

C

hydrocodone ER
(Zohydro® ER)

No

**

Initiate w/↓ dose;
monitor for adverse events
Use with caution;
Moderate: ↓ Dose/monitor;
Severe: ↓ dose or modify therapy
Initiate with ↓ doses and titrate
slowly; Monitor

Mild-Moderate: Not required
Severe: start at 10mg, monitor
Use with caution;
Moderate: ↓ Dose/monitor;
Severe: Not recommended
Initiate with ↓ doses and titrate
slowly; Monitor

hydromorphone ER
(Exalgo®)

No

C

methadone
(Dolophine®)

No

C

morphine ER
(various)

No

C

Clearance may be ↓, Monitor;
Severe: Not studied

Altered pharmacokinetics, Monitor;
Severe: Not studied
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Drug

Pediatrics

Pregnancy
Category

Dosage change for
Renal Insufficiency
↑AUC ; ↓Clearance
Monitor for dose ↓;
Severe: Not studied

morphine/naltrexone
(Embeda®)

No

C

oxycodone CR
(OxyContin®)

≥11 years

C

Clearance may be ↓, levels ↑;
Monitor & adjust dose as needed

oxycodone/APAP XR
(Xartemis® XR)

No

C

Start with 1 tab, adjust dose prn;
Monitor for respiratory depression

oxymorphone ER
(Opana® ER)

No

C

CrCl <50ml/min:
Initiate at 5mg if opioid naïve2

tapentadol ER
(Nucynta® ER)

No

C

Mild-Moderate: Not required
Severe: Not recommended

tramadol ER
(Conzip®)
(Ultram® ER)

No

C

Use with caution;
CrCl<30ml/min: Not recommended

Dosage change for
Hepatic Insufficiency
Altered Pharmacokinetics;
Monitor for dose ↓;
Severe: Not studied
Pharmacokinetics altered;
Start at 1/3 to ½ usual starting
dose, and follow with slow titration
Start with 1 tab, adjust dose prn;
Monitor for respiratory depression
Mild: Initiate at 5mg if opioid naïve2
Moderate: Contraindicated
Severe: Contraindicated
Mild: Not required
Moderate: ↓ dose, max 100mg QD
Severe: Not recommended
Use with caution;
Severe: Use not recommended

1

2
for opioid tolerant patients
On prior opioid therapy, start at 50% of the dose of patient with normal function.
** There is no pregnancy category listed for this product. The risk summary indicates there are no studies of use in
pregnant women but based on animal data, a pregnant woman should be advised of the potential risks to a fetus for
Zohydro® ER.

ADVERSE DRUG REACTIONS 1-10, 35, 41, 42, 58, 62, 74, 88-89, 113-114, 133
In July 2012, the FDA approved a risk evaluation and mitigation strategy (REMS) for long-acting opioid
medications. The REMS is part of an attempt to focus on the increasing incidence of prescription drug
abuse and misuse, diversion, and includes new ways to reduce risks and improve the safe use of LA
opioids when treating patients for pain.105
All products in this class are considered controlled substances and are categorized as C-IIs or C-III’s, with
the exception of the tramadol ER products (Conzip®, Ultram® ER). The tramadol products are designated
as Schedule IV products. All class agents except tramadol ER have multiple box warnings.
Prescribers of these medications should be well-informed of the various components of the box warnings.
The box warnings include increased risk of addiction abuse, and misuse; life-threatening respiratory
depression, accidental exposure, and neonatal opioid withdrawal syndrome (this last one does not apply
to Embeda®).
By definition, all Schedule II and III controlled substances incur a potential for abuse. Thus, all opioids have
a box warning regarding this potential for abuse. It is recommended that all on this therapy be routinely
monitored for signs of misuse, abuse, and addiction.
In April 2012, the FDA disseminated a drug information update regarding the potential for life-threatening
harm from accidental exposure to fentanyl transdermal systems. There have been reports of 26 cases of
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Analgesics, Narcotics- Long Acting-76

accidental pediatric exposure of fentanyl patches over the past 15 years, with results of 10 ten deaths and
12 hospitalizations. Of the 26 cases, 16 involved children two years of age or younger. This update is a
reminder to patients, caregivers, and healthcare professionals for the appropriate storage, use,
application, and disposal of fentanyl patches. It is recommended that healthcare providers educate
patients and caregivers on the appropriate use and disposal of fentanyl patches.106
Fentanyl (Duragesic®) has an additional box warning regarding the risk of exposure to heat, specifically
that the application site and surrounding area must not be exposed to direct external heat sources. Heat
sources may include heating pads, electric blankets, heat or tanning lamps, sunbathing, hot baths, saunas,
hot tubs, and heated water beds. If exposed to heat, there may be an increase in fentanyl absorption, and
overdose and even death have been reported with exposure to heat. It is recommended that if fever or
increased core body temperature occurs while wearing Duragesic®, then dose adjustment may be needed
to avoid overdose and death.
Methadone (Dolophine®) has several additional box warnings. One box warning is regarding lifethreatening QT prolongation and serious arrhythmia (torsades de pointes) with use. Most reports of this
included those using large and multiple daily doses of methadone. Thus, it is recommended that patients
be closely monitored for changes in cardiac rhythm during initiation and titration of methadone
(Dolophine®). This recommendation includes use of baseline and follow up EKGs. The last box warning is
regarding conditions for distribution and use of methadone products for the treatment of opioid
addiction. Methadone (Dolophine®) should be given in accordance with the treatment standards cited in
42 CFR Section 8, including limitations on unsupervised administration. Please refer to the prescribing
information for additional information.
The use of hydrocodone ER (Hysingla® ER) has been associated with QTc prolongation, with doses of
160mg. Therefore, it is recommended to avoid hydrocodone ER (Hysingla® ER) use in patients with
congenital long QT syndrome. Furthermore, in patients who develop QTc prolongation consider reducing
the dose by 33-50% or changing to an alternate analgesic.
In addition, buprenorphine (Belbuca®, Butrans®) has been associated with prolongation of the QTc
interval in some patients in clinical trials. It is recommended to avoid use in patients with a history of Long
QT syndrome or an immediate family member with this condition or those taking Class IA or Class III
antiarrhythmic medications or other medications that prolong the QT interval. Periodic monitoring of ECG
is recommended in patients with hypokalemia, hypomagnesemia, or clinically unstable cardiac disease,
including atrial fibrillation, symptomatic bradycardia, unstable CHF, or active myocardial ischemia.
Review of adverse drug reactions for the agents in this class found no clinical data compared to placebo
for methadone (Dolophine®) or morphine CR/SR (Kadian®, MS Contin®). All share opioid-related CNSdepressant effects, including respiratory depression, apnea and dyspnea; asthenia, confusion, drowsiness,
headache, and somnolence have also been reported. CNS-depressant effects are frequently dosedependent, and seem to be more prominent in ambulatory patients and those not experiencing severe
pain.
Other reactions of note include rash, increased sweating, nausea, vomiting, dry mouth and constipation.
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The main risk with opioids is respiratory depression, as it may lead to respiratory arrest and death. As
such, all have a box warning regarding the increased risk of life-threatening respiratory depression, even
when used as recommended. To help reduce this risk, proper dosing, titration, and use in those with no
respiratory depression are essential. Respiratory depression should be monitored for, especially when
therapy first starts of there is a dose increase.
Note that in the table below, the listed adverse events with buprenorphine (Belbuca®) were reported
during the double-blind phase, which occurred after an open-label titration phase with buprenorphine
(Belbuca®).
**In the tables below, all results are adjusted so that they reflect only the extent that they exceed
placebo.**
CNS
Adverse Reactions

BUP
BUC

BUP

FEN

HYC ER
(AD)

HYC ER

HYM
ER

MOR/
NAL

OXYC
CR

OXY/
APAP

OXYM
ER

TAP
ER

Anxiety

-

-

-

-

-

-

-

-

-

-

1%

Asthenia

-

-

2%

-

-

-

-

6%

-

-

1%

Depression

-

-

1%

-

-

-

-

-

-

-

1%

Dizziness

˃1%

8%

6%

1%

1%

1%

0%

4%

12%

10%

11%

Fatigue

0%

4%

3%

0%

0%

0%

0%

-

-

3%

5%

Headache

0%

5%

-

0%

0%

0%

1%

-

5%

6%

2%

Insomnia

-

1%

3%

1%

-

1%

1%

-

-

2%

2%

Somnolence

<1%

9%

16%

0%

1%

1%

0%

19%

>3%

15%

8%

BUP BUC- buprenorphine buccal (Belbuca®); BUP- buprenorphine (Butrans®); FEN- fentanyl (Duragesic®); HCY ER (AD)- hydrocodone ER abuse
deterrent (Hysingla® ER); HYC ER- hydrocodone ER (Zohydro®); HYM ER- hydromorphone ER (Exalgo®); MOR/NAL- morphine/naltrexone
(Embeda®); OXYC CR- oxycodone CR (OxyContin®); OXY/APAP- oxycodone/APAP XR (Xartemis® XR); OXYM ER- oxymorphone ER (Opana® ER), TAP
ER- tapentadol ER (Nucynta® ER).
- Event not reported

Gastrointestinal
Adverse Reactions

BUP
BUC

BUP

FEN

HYC ER
(AD)

HYC ER

HYM
ER

MOR/
NAL

OXYC
CR

OXY/
APAP

OXYM
ER

TAP ER

Abdominal pain

-

-

1%

-

3%

1%

0%

-

-

1%

-

Anorexia

-

1%

5%

-

-

1%

-

-

-

3%

-

Appetite ↓

-

-

-

1%

-

-

-

-

-

2%

1%

Diarrhea

-

1%

-

-

-

-

0%

-

-

-

-

Constipation

1%

9%

8%

1%

8%

3%

3%

16%

1%

15%

10%

Dry mouth

-

5%

2%

-

-

1%

1%

4%

-

5%

4%

Nausea

3%

15%

24%

3%

4%

2%

8%

12%

25%

20%

14%

Vomiting

˃3%

9%

-

3%

4%

2%

3%

5%

9%

12%

5%
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BUP BUC- buprenorphine buccal (Belbuca®); BUP- buprenorphine (Butrans®); FEN- fentanyl (Duragesic®); HCY ER (AD)- hydrocodone ER abuse
deterrent (Hysingla® ER); HYC ER- hydrocodone ER (Zohydro®); HYM ER- hydromorphone ER (Exalgo®); MOR/NAL- morphine/naltrexone
(Embeda®); OXYC CR- oxycodone CR (OxyContin®); OXY/APAP- oxycodone/APAP XR (Xartemis® XR); OXYM ER- oxymorphone ER (Opana® ER); TAP
ER- tapentadol ER (Nucynta® ER).
- Event not reported

Miscellaneous
Adverse Reactions

BUP
BUC

BUP

FEN

Arthralgia

-

-

-

Back pain

-

1%

-

Dysuria

-

-

Feeling cold

-

Fever

HYC ER
(AD)

HYC ER

HYM
ER

MOR/
NAL

OXYC
CR

OXY/
APAP

OXYM
ER

-

4%

-

-

-

-

-

1%

-

-

-

-

-

-

-

-

-

-

-

1%

-

-

-

4%

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Flu-like illness

-

-

-

2%

-

-

-

-

-

-

Flushing

-

-

-

-

-

-

1%

-

<1%

-

2%

Hyperhidrosis

-

3%

5%

-

-

2%

-

-

-

-

4%

Muscle spasms

-

-

2%

-

2%

1%

-

-

-

-

Peripheral edema

-

4%

0%

-

3%

1%

-

-

1%

-

Pruritus

-

3%1

1%

0%

-

1%

5.6%

7%

1%

7%

3%

Rash

-

1%

1%

-

-

-

-

-

1%

-

0%

Sweating

-

-

-

-

-

-

-

3%

-

-

-

Tinnitus

-

-

-

1%

-

-

-

-

-

-

-

Urinary tract
infection

-

-

-

-

3%

-

-

-

-

-

-

Vision blurred

-

-

-

-

-

-

-

-

-

-

1%

Weight decreased

-

-

-

-

-

1%

-

-

-

-

-

BUP BUC- buprenorphine buccal (Belbuca®); BUP- buprenorphine (Butrans®); FEN- fentanyl (Duragesic®); HCY ER (AD)- hydrocodone ER abuse
deterrent (Hysingla® ER); HYC ER- hydrocodone ER (Zohydro®); HYM ER- hydromorphone ER (Exalgo®); MOR/NAL- morphine/naltrexone
(Embeda®); OXYC CR- oxycodone CR (OxyContin®); OXY/APAP- oxycodone/APAP XR (Xartemis® XR); OXYM ER- oxymorphone ER (Opana® ER); TAP
1
ER- tapentadol ER (Nucynta® ER).
- Event not reported
Application site pruritus

The following information discusses the extended-release tramadol products included in this class review.
While not a boxed warning, there is a bolded warning with tramadol regarding an increased risk of seizure,
even when used within the recommended dosage range. Concomitant use of tramadol with certain
agents, including SSRIs, TCAs, other opioids, increases the seizure risk. Also, use of tramadol may enhance
the seizure risk in those taking MAOIs, neuroleptics, or other drugs that reduce the seizure threshold.
Other bolded warnings with tramadol include suicide risk and the recommendation to not use tramadol in
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those who are suicidal or addiction-prone, as well as a risk of serotonin syndrome (SS) with use. Taking
tramadol concomitantly with serotonergic drugs (eg SSRIs, triptans) may further increase the risk.
**In the tables below, all results from the 100mg daily dose are adjusted so that they reflect only the
extent that they exceed placebo. **
Miscellaneous
Adverse Reactions

Conzip®

Ultram® ER

Anorexia

1.9%

0.5%

Arthralgia

0.3%

-

Asthenia

0.9%

1.8%

Diarrhea

-

0%

Constipation

5.1%

8%

Dizziness

4.8%

9.0%

Dry Mouth

1.3%

3.5%

Fatigue

-

-

Flushing

-

3.3%

Headache

3.3%

1.6%

Insomnia

0.4%

3.3%

Nausea

10.4%

7.2%

Postural hypotension

-

0%

Pruritus

1.1%

5.2%

Somnolence

7.7%

6.5%

Sweating

3.6%

1.3%

Vomiting

4.6%

2.3%

DRUG-DRUG INTERACTIONS

1-10, 35, 41, 42, 74, 88-89, 113-114, 133

INTERACTIONS COMMON TO ALL CLASS AGENTS except for tramadol productsa:
Drug/Class

Mechanism of Drug Interaction

Clinical Recommendation

Anticholinergics

Additive effect on smooth muscle

↑anticholinergic effects;, possible paralytic ileus
Avoid concomitant use; monitor if combo necessary
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Drug/Class

Mechanism of Drug Interaction

Clinical Recommendation

CNS depressants

Additive CNS effects

Avoid concomitant use.

MAO inhibitors1, 2, 3

Potentiation of MAO inhibition

Avoid concomitant use

Mixed
agonists/antagonists 2

? Competition at receptor sites

Concomitant use may precipitate withdrawal;
Avoid concomitant use.

a
2

for morphine/naltrexone (Embeda®), interactions due to morphine component only
Not listed with Belbuca®/Butrans® 3 Contraindicated with Nucynta® ER

1

Not listed with Opana® ER & Oxycontin®

buprenorphine (Belbuca®, Butrans®):
Drug/Class

Mechanism of Drug Interaction

CYP2D6 Inhibitors2

CYP2D6 inhibition

CYP3A4 Inhibitors

CYP3A4 inhibition

CYP3A4 Inducers

CYP3A4 Induction

Monitor for ↓ efficacy/signs of withdrawal &
adjust dose prn.

Benzodiazepines

Alters ceiling effect on
buprenorphine-induced respiratory
depression

Respiratory effects similar to full opioid agonists;
Monitor closely if combination therapy is necessary

Class IA/III
antiarrhythmic agents

Clinical Recommendation
↓ clearance of buprenorphine;
If need combo, monitor & adjust dose prn.
↓ clearance of buprenorphine;
If need combo, monitor & adjust dose prn.

Avoid combination due to risk of QTc prolongation.

Diuretics1

↓ efficacy of diuretics

Monitor for signs of ↓ diuresis and/or effects on BP;
adjust diuretic dose prn

NNRTIs1

CYP3A4 activity

If on chronic Belbuca®, monitor dose if NNRTIs are
added to treatment regimen.

Protease Inhibitors1

possible CYP3A4 activity

Monitor use of Belbuca® w/atazanavir;
adjust (↓) Belbuca® may be needed.

Skeletal Muscle Relaxants
1

Belbuca® only

2

Monitor for increased respiratory depression.

Butrans® only

NNRTI- Non-nucleoside reverse transcriptase inhibitor

fentanyl transdermal (Duragesic®): Fentanyl has a box warning regarding the concomitant use with all
CYP3A4 inhibitors or inducers, as combination treatment could increase or prolong adverse events.
Potentially fatal respiratory depression may also occur. Patients should be monitored if receiving this
combination.
Drug/Class

Mechanism of Drug Interaction

Clinical Recommendation

Agents affecting CYP3A4
enzyme system

CYP3A4

Closely monitor and adjust dose as needed.

Alcohol

Additive CNS effects

Monitor for ↑ sedation & respiratory depression.
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hydrocodone ER (Hysingla® ER, Zohydro®): Zohydro® ER has a box warning regarding the increased risk
when taken with alcoholic beverages, or prescription/non-prescription products that contain alcohol. The
combination may cause increased plasma levels of hydrocodone and potentially fatal overdose. In
addition, there is a box warning regarding the concomitant use with CYP3A4 inhibitors with Zohydro® ER
and Hysingla® ER.
Drug/Class

Mechanism of Drug Interaction

Alcohol
CYP3A4 Inducers

CYP3A4 pathway

CYP3A4 Inhibitors

CYP3A4 pathway

CYP2D6 Inhibitors1

CYP3A4 pathway

Strong Laxatives1
1

Clinical Recommendation
Concomitant use can cause ↑ of hydrocodone levels
and potentially fatal overdose of hydrocodone;
Do NOT use alcohol or Rx/OTC products containing it.
↑ clearance of hydrocodone;
Monitor for opioid withdrawal, adjust dose prn.
↓ clearance of hydrocodone;
Monitor respiratory depression; adjust dose prn.
↓ clearance of hydrocodone;
Monitor respiratory depression; adjust dose prn.
May ↓hydrocodone plasma levels;
Monitor closely.

Only with Hysingla® ER

methadone (Dolophine®):
Drug/Class

Mechanism of Drug Interaction

Arrhythmogenic Agents

Additive effects

Antiretroviral Agents

Not reported

Cytochrome P450
inducers/inhibitors

CYP3A4, CYP2C9, CYP2B6

Clinical Recommendation
Potential to prolong the QT interval;
Monitor closely for cardiac conduction changes.
↓ Plasma levels of methadone; ↑ clearance.
Monitor withdrawal symptoms;
Adjust methadone dose accordingly.
Monitor and adjust dose as necessary.
↑ blood levels of desipramine;
Clinical significance not noted. Monitor.

Desipramine

morphine (various) AND morphine/naltrexone (Embeda®): Kadian® and Embeda® have a box warning
regarding the increased risk when taken with alcoholic beverages, or prescription/non-prescription
products that contain alcohol. The combination may cause increased plasma levels of Kadian® and
potentially fatal overdose, and thus should not be used concomitantly.

Drug/Class
Alcohol
CNS Depressants

Mechanism of Drug Interaction

Clinical Recommendation
Concomitant use can cause ↑ of morphine levels and
potentially fatal overdose of morphine;
Do NOT use alcohol or Rx/OTC products containing it.
Assess duration of CNS depressant use/response;
↓ dose of one or both agents
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Drug/Class

Mechanism of Drug Interaction

Clinical Recommendation
Potentiate morphine-induced respiratory depression;
Monitor if concomitant use.
Opioids may ↓ efficacy of diuretics;
Monitor.

Cimetidine
Diuretics
Muscle relaxants

Monitor for signs of respiratory depression.

P-Glycoprotein Inhibitors
(eg quinidine)

May ↑ absorption of morphine 2-fold;
Monitor for signs of CNS/respiratory depression.

oxycodone ER (OxyContin®): Oxycodone ER has a box warning regarding the concomitant use with all
CYP3A4 inhibitors or inducers, as combination treatment could increase or prolong adverse events.
Potentially fatal respiratory depression may also occur. Patients should be monitored if receiving this
combination.
Drug/Class

Mechanism of Drug Interaction

Alcohol
CYP3A4 inhibitors
CYP3A4 inducers
CYP2D6 Inhibitors

CYP2D6 pathway

Diuretics
Muscle relaxants

Clinical Recommendation
Concomitant use can ↑ oxycodone levels and
potentially fatal overdose of oxycodone;
Do NOT use alcohol or Rx/OTC products containing it.
Potential for ↑ levels of oxycodone;
Monitor and adjust dose if need.
Potential for ↓ levels of oxycodone;
Monitor and adjust dose if need.
While clinical significance not known,
Clinicians should be aware of potential interaction.
Opioids may ↓ efficacy of diuretics;
Monitor.

Enhanced neuromuscular
blocking action

Monitor for signs of respiratory depression.

oxycodone/APAP ER (Xartemis® XR):
Drug/Class

Mechanism of Drug Interaction

Acetaminophencontaining products
CYP3A4 inhibitors
CYP3A4 inducers
CYP2D6 Inhibitors
Skeletal muscle relaxants

CYP2D6 pathway

Clinical Recommendation
Do not use concomitantly with other APAP-containing
products
Potential for ↑ levels of oxycodone;
Monitor and adjust dose if need.
Potential for ↓ levels of oxycodone;
Monitor and adjust dose if need.
While clinical significance not known,
Clinicians should be aware of potential interaction.
May enhance neuromuscular blocking action & ↑
degree of respiratory depression
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oxymorphone ER (Opana® ER): Oxymorphone ER has a box warning regarding the increased risk when
taken with alcoholic beverages, or prescription/non-prescription products that contain alcohol. The
combination may cause increased plasma levels of oxymorphone and potentially fatal overdose.
Drug/Class

Mechanism of Drug Interaction

Alcohol
CNS Depressants
Cimetidine

Not been established

Muscle Relaxants

May enhance neuromuscular
blocking action

Clinical Recommendation
Concomitant use can ↑ oxymorphone levels and
potentially fatal overdose of oxymorphone;
Do NOT use alcohol or Rx/OTC products containing it.
Assess duration of CNS depressant use/response;
Start Opana® at 5mg BID & monitor combo.
CNS side effects have been reported,
Avoid concomitant use.
Monitor combo for signs of respiratory depression.

tapentadol ER (Nucynta® ER): Tapentadol ER has a box warning regarding the increased risk when taken
with alcoholic beverages, or prescription/non-prescription products that contain alcohol. The combination
may cause increased plasma levels of tapentadol and potentially fatal overdose.
Drug/Class

Mechanism of Drug Interaction

Clinical Recommendation
↑ tapentadol levels with potential for fatal overdose;
Avoid concomitant use.
Assess duration of CNS depressant use/response;
Start Nucynta® at 50mg BID & monitor combo.

Alcohol
CNS Depressants
Muscle Relaxants

May enhance neuromuscular
blocking action

Monitor combo for signs of respiratory depression.

Serotonergic Agents
(eg SSRIs/SNRIs, triptans)

Potential for Serotonin Syndrome

↑CNS depression;
Monitor closely.

tramadol ER (Conzip®, Ultram® ER):
Drug/Class

Mechanism of Drug Interaction

Carbamazepine

CYP3A4 induction

CNS depressants
CYP2D6 inhibitors
(eg fluoxetine)
CYP3A4 inhibitors
CYP3A4 inducers

CYP3A4 pathway

Digoxin
Drugs affecting
seizure threshold1
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Clinical Recommendation
↑ tramadol metabolism, ↑ risk of seizure;
Concomitant use not recommended.
↑ risk of CNS and respiratory depression;
Use with caution.
Potential for ↑ levels of tramadol;
Monitor.
Potential for ↑ levels of tramadol;
Monitor and adjust dose if need.
↓ tramadol exposure;
Monitor.
↑ risk of digoxin toxicity (rare reports);
Monitor.
↑ risk of seizure
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Drug/Class

Mechanism of Drug Interaction

Quinidine
Serotonergic Drugs
(eg triptans, SSRIs, MAOI)

Potential for Serotonin Syndrome

Warfarin

Not reported

Clinical Recommendation
50-60% ↑ in tramadol levels;
Clinical findings not known, so use with caution.
If concomitant use warranted, monitor closely,
especially during dose ↑/initiation of treatment
↑ hypoprothrombinemic effects of warfarin;
Monitor INR closely.

1

Including SSRI/SNRI antidepressants or anorectics, TCAs and other tricyclic compounds, other opioids, MAOIs, neuroleptics or
other drugs that lower seizure threshold

SUMMARY
Various types of drugs and new drug delivery systems are continually being developed to fill unmet needs
in pain management by helping to provide pain relief for patients unable to tolerate effective doses of
morphine. Numerous long-acting formulations of several different opioids included in this review provide
pain relief comparable to shorter-acting agents but are more convenient to administer. Tolerable doses of
opioids may be increased through better management of drug-related side effects. Overall, optimal dosing
of opioids requires an individualized approach using rational dosing strategies that consider patient and
drug differences in determining which agent is most appropriate for each patient.
Tramadol ER (Conzip®, Ultram® ER) is a synthetic codeine analog and may be an option for some patients
due to its lower potential for respiratory depression compared with other opiate agonists.33, 34
Nevertheless, it still has a warning to use cautiously in those patients at risk for respiratory depression. In
addition, it has been designated as a Schedule IV product and carries a warning to consider that it can be
abused in a manner comparable to other opioid agonists, legal or illicit. This should be considered when
administering in a situation where there is an increased risk of misuse, abuse, or diversion. 9 A study by
Kempe et al75 comparing tramadol ER with oxycodone CR for post-op pain found them to be clinically
equivalent; however, this study is limited by its small sample size. Tramadol is, however, associated with a
dose-related increased risk of seizures, and needs to be carefully titrated. Concomitant use with other
medications which lower seizure threshold needs to be carefully monitored.9, 41, 45
Buprenorphine (Butrans®) is a newer patch approved for use to be applied every 7 days. One open-label
study by Karlsson et al compared Butrans® with tramadol XR and found it to be non-inferior to tramadol
XR as treatment for moderate pain associated with osteoarthritis of the hip or knee.76 Comparator trials
with other long-acting narcotics are limited; however, an indirect meta-analysis was performed that
compared buprenorphine with fentanyl or morphine in those with moderate to severe pain. 101 The
authors concluded that comparable effects on pain were seen, but that the buprenorphine patch had
significantly fewer adverse events as compared with the fentanyl patch. As this is an indirect meta-analysis
and no direct head-to-head comparisons were included, the results need to be interpreted with caution.
Lastly, results of one small study (N=40) by Cannetti et al123 that included AIDS patients with neuropathic
pain suggested that both transdermal fentanyl and transdermal buprenorphine were comparable in
efficacy while also being well tolerated.
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Some studies have suggested that transdermal fentanyl (Duragesic®) is more tolerable in regards to
adverse events such as constipation, when compared to other medications in this therapeutic class.57, 63, 117
Existing studies support tapentadol (Nucynta®) as having comparable efficacy with oxycodone CR;
however, the overall GI tolerability profile may be better with tapentadol (Nucynta®) as compared with
oxycodone CR.71, 91, 93-94 Several studies support the comparative efficacy of hydromorphone ER with
oxycodone ER for pain.65, 104, 127 The lack of comparator clinical trials with morphine/naltrexone (Embeda®)
and buprenorphine buccal films (Belbuca®) precludes any conclusions on efficacy compared to the other
products within the class.
Hydrocodone ER (Hysingla® ER, Zohydro®) and oxycodone/APAP XR (Xartemis® XR) are two newer
products added to this drug class. As with most other products in this class, they are both Schedule II
controlled substances. While hydrocodone ER (Zohydro®) was the first single-entity long-acting
hydrocodone available, Hysingla® ER was the first single-entity long-acting hydrocodone product with
abuse deterrent properties. Although Zohydro® ER was recently reformulated, the FDA has not approved
an abuse-deterrent labeling claim. In addition, oxycodone (OxyContin®) and morphine/naltrexone
(Embeda®) have abuse deterrent properties approved by the FDA. The properties of the tablets make
them more difficult to manipulate for abuse and misuse. Two additional products have been approved by
the FDA with abuse-deterrent properties consistent with the FDA’s guidance, and these include morphine
sulfate (MorphaBond®) and oxycodone/naloxone (Targiniq® ER); however, they are not currently available
on the market.134
There has been increasing concern over the past several years regarding the safety of methadone, which
has intensified as the opiate abuse problem has grown. Methadone has been disproportionately
associated with overdose deaths relative to other long acting narcotics.135 Given this risk and concern
about the potential cardiac side effects, methadone is increasingly being considered by many as
appropriate for use for pain only when other long acting narcotics cannot be used.
Overall, other than the caveats listed above, there is no evidence to support that one product is more
effective than another within a given class or indication.
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ADDENDUM

Goold Health Systems Levels of Evidence
Level of Evidence

Criteria



1a



1b






Low quality randomized controlled trial
o Clearly defined primary outcome
o Open-label (non-blinded)
o Appropriate handling of drop-outs (e.g. LOCF, MMRM)
Non-randomized controlled trial
Cohort study



Case control study/Case series/expert opinion

2

3

Systematic review or meta-analysis of high quality studies
o Patient-oriented outcomes (mortality, morbidity, symptom improvement,
quality of life)
High quality randomized controlled trial
o Patient-oriented outcomes (mortality, morbidity, symptom improvement,
quality of life)
o Double-Blinded
o Clearly defined appropriate endpoints
o Intent-to-treat analysis in primary group, appropriate use of per protocol
population if utilized
o Appropriate handling of drop-outs (e.g. LOCF, MMRM)
Systematic review or meta-analysis of high quality studies
o Disease-oriented outcomes (physiologic or surrogate end points)
High quality randomized controlled trial
o Disease-oriented outcomes (physiologic or surrogate end points)
o Double-Blinded
o Clearly defined appropriate endpoints
o Intent-to-Treat analysis in primary group, appropriate use of per protocol
population if utilized
o Appropriate handling of drop-outs (e.g. LOCF, MMRM)

Definitions
Intent-to-Treat: Inclusion of all subjects who received at least one dose of study medication or placebo
Last Observation Carried Forward (LOCF): Method of handling drop-outs wherein the last measurement is utilized as the final
outcome data point at study conclusion.
Mixed Model Repeated Measures (MMRM): A statistical model to handle drop outs. Uses repeated measures to define data
point outcome trends.
Observed Cases: Method of handling drop-outs, which only includes study completers.
Per-Protocol population: A sub-group of intention to treat population often used to enrich for compliance.
Number Needed to Treat (NNT): The number of subjects required to bring about one response on the primary outcome.
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