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Background: In all recommended guidelines put forth for the treatment of cancer
pain, opioids continue to be an important part of a physician’s armamentarium.
Though opioids are used regularly for cancer pain, there is a paucity of literature
proving efficacy for long-term use. Cancer is no longer considered a “terminal
disease”; 50% to 65% of patients survive for at least 2 years, and there are about
12 million cancer survivors in the United States. There is a concern about side effects,
tolerance, abuse and addiction with long-term opioid use and a need to evaluate the
effectiveness of opioids for cancer pain.

Objective: The objective of this systematic review was to look at the effectiveness of
opioids for cancer pain.

Study Design: A systematic review of randomized trials of opioids for cancer pain.

Methods: A comprehensive review of the current literature for randomized controlled
trials (RCTs) of opioids for cancer pain was done. The literature search was done using
PubMed, EMBASE, Cochrane library, clinical trials, national clearing house, Web of
Science, previous narrative systematic reviews, and cross references. The studies were
assessed using the modified Cochrane and Jadad criteria. Analysis of evidence was
done utilizing the modified quality of evidence developed by United States Preventive
Services Task Force (USPSTF).

Outcome Measures: Pain relief was the primary outcome measure. Secondary
outcome measures are quality of life (QoL) and side effects including tolerance and
addiction.

Results: The level of evidence for pain relief based on the USPSTF criteria was fair
for transdermal fentanyl and poor for morphine, tramadol, oxycodone, methadone,
and codeine.

Limitations: Randomized trials in a cancer setting are difficult to perform and justify.
There is a paucity of long-term trials and this review included a follow-up period of
only 4 weeks.

Conclusion: This systematic review of RCTs of opioids for cancer pain showed fair
evidence for the efficacy of transdermal fentanyl and poor evidence for morphine,
tramadol, oxycodone, methadone, and codeine.

Key words: Opioids, pain relief, cancer pain, morphine, hydromorphone, methadone,
fentanyl, oxymorphone, hydrocodone, oxycodone, buprenorphine.
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ain is a highly prevalent and distressing

symptom, and a major health problem in

cancer patients. The incidence of pain in
those receiving active treatment is 24% to 60%,
approaches 58% to 69% in patients with advanced
cancer, and is 33% in patients after curative therapy
(1). The basic approach to treat cancer pain, the 3 step
analgesic ladder, was designed by the World Health
Organization (WHO) in 1986. This 3-step treatment,
according to need from nonopioid analgesics to
weak opioids and then strong opioids, has guided
the management of pain among cancer patients
(2,3). Since then, the Agency for Healthcare Policy
and Research (AHCPR) in 1994 (4), the American
Pain Society (APS) in 2005 (5), and the National
Comprehensive Care Network (NCCN) in 2000 and 2009
(6,7) have established/revised guidelines to help with
cancer pain management. Overall there has been an
increase in the availability of opioids with adoption
of the national policies developed for cancer pain.
Opioids continue to be a mainstay in the treatment
of cancer pain in all of these treatment guidelines
and morphine remains the “gold standard.”

Cancer pain is a biopsychosocial experience with
a significant cognitive and emotional component. In
advanced cancer, the incidence of anxiety is 13% to
79% and depression is seen in 3% to 77% of the pa-
tients (8,9). Cancer patients with anxiety and depres-
sion express higher levels of pain (8). This would imply
an inappropriate use of opioids for the “pain experi-
ence” and suffering (10) and there is a strong correla-
tion of high level psychological distress with report-
ing of high levels of pain (11). There is also a growing
concern about opioid abuse and addiction in cancer
pain patients and other adverse consequences similar
to what is seen in noncancer pain patients (12-28). The
relevant literature indicates that the prevalence of ad-
diction to opioids varies from 0% to 7.7% in cancer
patients based upon the population studied and the
criteria used (13). There remains a concern about long-
term use of opioids in patients at risk for substance
abuse and/or diversion.

The use of opioids for chronic noncancer pain con-
tinues to be debated due to concern for side effects,
the lack of long term efficacy, and a growing concern
for abuse and addiction to opioids. A systematic re-
view of the literature looking for the efficacy of long-
term opioid use for chronic pain found weak evidence
for morphine and transdermal fentanyl (14). Many pa-
tients discontinue long-term opioid therapy (especially

oral opioids) due to adverse events or insufficient pain
relief, however, weak evidence suggests that patients
who are able to continue opioids long-term experience
clinically significant pain relief. Whether quality of life
or functioning improves is inconclusive. Many minor ad-
verse events (like nausea and headache) occurred, but
serious adverse events, including iatrogenic opioid ad-
diction, were rare (15). The available reviews of opioids
for cancer pain do not emphasize trial durations, which
vary from a few doses of the drugs over a day to months
(29-32). Colson et al (16) concluded Level II-3 evidence
for the effectiveness of opioids in cancer pain therapy.

With major advances in oncological therapies,
cancer is no longer a “terminal disease.” Almost 50-
65% of patients live more than 2 years after diagnosis
and there are currently around 12 million cancer survi-
vors in the United States. With improved survival there
remains the challenge of chronic cancer pain and pain
among survivors. Despite opioids’ widespread use for
cancer pain, there is a paucity of evidence support-
ing their efficacy in long-term (31). A systematic re-
view of clinical trials in cancer pain revealed a number
of methodological flaws and a lack of well designed
placebo-controlled trials (33). Long-term controlled
trials in the cancer setting are difficult to justify and
perform. There is the potential difficulty of recruiting
patients with active cancer to controlled clinical trials
and an overwhelming symptom burden. A qualita-
tive systematic review evaluating the methodological
quality of randomized trials of opioids in cancer pain
was done by Bell et al (33). They concluded that there
was a need for a uniform and standardized design
of trials to produce reliable reports. Adding another
complexity to these trials is the challenge of assessing
pain in this patient population because of the influ-
ence of anxiety and depression on the subjective per-
ception of pain (32).

Despite the lack of significant evidence of effective-
ness and potential adverse consequences, opioids are
recommended as the mainstay of treatment for cancer
pain. Thus, this systematic review is undertaken to sum-
marize the evidence pertaining to the efficacy of short-
and long-term opioid therapy for chronic cancer pain.

MEeTHODS

The methodology utilized here follows the sys-
tematic review process derived from evidence-based
systematic reviews and meta-analyses of randomized
trials (14,15,34-40); Consolidated Standards of Report-
ing Trials (CONSORT) guidelines for the conduct of ran-
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domized trials (39); Cochrane review guidelines (37);
APS guidelines (17,41); Quality of Reporting of Meta-
analyses (QUOROM) (35); and the Preferred Reporting
Items for Systematic Reviews, and Meta-analyses (PRIS-
MA) (36) statement for conduct of systematic reviews
and meta-analyses.

Criteria for Considering Studies for Review

Types of Studies
¢ Randomized controlled trials (RCTs).

Types of Participants

¢ Participants included were adults over the age of
18 with cancer-related pain.

¢ Any pain with cancer etiology.
Patients treated as outpatient, inpatient, or hospice
condition.

¢ Pain of any intensity and time period.

Types of Interventions

¢+ Any opioid administered, either orally or topically.

¢ Opioids compared with placebo.

¢ Opioids compared with other opioids.

¢ Opioids compared with other adjuvants (including
neuropathic agents).

¢ Any dose for at least 4 weeks.

Types of Outcome Measures
¢  Minimum of 4 weeks of follow-up.
¢ Pain relief.
e Average change in pain scores.
*  Proportion of patients with pain relief of at
least of 2 points on a 0-10 scale.
¢ Health-related QoL and function.

Adverse Events or Side Effects

¢ Discontinuation from study due to adverse events.

¢ Discontinuation from study due to insufficient pain
relief.

Search Methods for Identification of Studies
Searches were performed from the following
sources:
1. PubMed
www.ncbi.nlm.nih.gov/sites/entrez?db=pubmed
2. EMBASE
www.embase.com
3. Cochrane Library

www.thecochranelibrary.com/view/0/index.html
4. U.S. National Guideline Clearinghouse (NGC)
www.guideline.gov
5. Previous systematic reviews and cross references.

The search period included was from 1966 through
July 2011.

Search Strategy

The search terminology included RCTs, all types of
cancer pain (nociceptive, neuropathic, and visceral);
acute and chronic cancer pain; and all types of opioids
(morphine, codeine, oxymorphone, methadone, oxyco-
done, hydrocodone, hydromorphone, oxymorphone,
dihydrocodeine, tramadol, fentanyl, levorphanol, bu-
prenorphine, propoxyphene, meperidine, and pentaz-
ocine). The Medical Subject Headings (MeSH) and key
words used are listed in Appendix 1.

The literature search was independently per-
formed by a staff member from the library at the MD
Anderson Cancer Center at the University of Texas and
one of the authors.

Data Collection and Analysis

Selection of Studies

The abstracts were screened in an unblinded stan-
dardized manner that compared the identified stud-
ies against the inclusion criteria. The abstract and title
were analyzed to identify studies that met inclusion
criteria. If it was not clear from the abstracts, full texts
were requested. The composite list of references ob-
tained was screened to identify studies that met inclu-
sion criteria.

All possibly relevant articles were retrieved in full
text and comprehensively assessed for internal validity,
quality, and satisfaction of the inclusion criteria:
Random allocation
Minimum 4-week follow-up
Opioid compared with control group
Pain from malignant etiology
Pain scores measured.

* & & o o

Data Extraction and Management

Two review authors independently, in an unblind-
ed, standardized manner, extracted the data from
the included studies. Disagreements were resolved by
discussion between the 2 review authors; if no agree-
ment could be reached, a third author decided.
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Measurement of Treatment Effect and Data
Synthesis (Meta-Analysis)

Data were summarized using meta-analysis when
at least 5 studies per type of opioid administered ad-
dressed cancer pain of a particular type (e.g., pancre-
atic, head, and neck). Qualitative (the direction of a
treatment effect) and quantitative (the magnitude of a
treatment effect) conclusions were evaluated. Random-
effects meta-analyses to pool data were also used (40).
The minimum amount of change in pain score to be
clinically meaningful has been described as a 2- point
change on a scale of 0 to 10 based on findings in trials
studying general chronic pain (42-45).

Table 1. Modified and weighted Cochrane methodological quality
assessment criteria.

Weighted
CRITERION Score
(points)

A | Homogeneity 2

B Comparability of relevant baseline 5
characteristics

C Randomization procedure adequate 4

D Drop-outs described for each study group 3
separately

E < 20% loss for follow-up 2
< 10% loss for follow-up 2

F > 50 patients in the smallest group 8
> 100 patients in the smallest group 9
Interventions included in protocol and

G . 10
described

H | Pragmatic study 5

I Co-interventions avoided or similar 5

] Placebo-controlled 5

K | Patients blinded 5

L Outcome measures relevant 10

M | Blinded outcome assessments 10

N Follow-up period adequate 5

(6] Intention-to-treat analysis 5

p Frequencies of most important outcomes 5
presented for each treatment group

TOTAL SCORE 100

Adapted from Koes BW et al. Efficacy of epidural steroid injections
for low-back pain and sciatica: A systematic review of randomized
clinical trials. Pain 1995; 63:279-288 (46).

Methodologic Quality Assessment

Study quality was assessed utilizing Cochrane re-
view criteria (Table 1) utilized in multiple systematic
reviews (46-49).

Each study was evaluated by at least 2 authors for
stated criteria and any disagreements were discussed
with a third reviewer. If there was a conflict of interest
with the reviewed manuscript concerning authorship or
any other type of conflict, the involved authors did not
review the manuscript. Each study was evaluated for
quality assessment, clinical relevance, evidence synthe-
sis, or grading of evidence.

Software Used for Assessment

The data were analyzed using SPSS (9.0) statisti-
cal software (SPSS Inc., Chicago, IL), Microsoft Access
2003, and Microsoft Excel 2003 (Microsoft Corporation,
Redmond, WA). Meta-analyses were done with Com-
prehensive Meta-Analysis software version 2.0 for Win-
dows (Biostat Inc., Englewood, NJ) (50).

Summary Measures

Summary measures included a 2 point or more re-
duction in pain scores and relative risk of adverse events
and abuse patterns.

Analysis of Evidence

Analysis of evidence was performed based on Unit-
ed States Preventive Services Task Force (USPSTF) crite-
ria (Table 2) (51).

REesuLTs

Study Selection

Figure 1 shows a flow diagram of the study selec-
tion as recommended by PRISMA (36). Two thousand
one hundred fifty-seven abstracts were reviewed from
the initial database search and multiple review articles
were screened for cross references. Seventy-three full
text articles were reviewed and screened. After ex-
cluding studies for not meeting the inclusion criteria,
15 studies were identified for methodological quality
assessment.

Methodologic Quality Assessment

A methodologic quality assessment of the studies
that met inclusion criteria was carried out for 15 stud-
ies (52-66) utilizing Cochrane review criteria as shown
in Table 3. Studies achieving Cochrane scores of 80 or
higher were considered high quality, scores of 60 to
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79 were considered moderate quality, and scores of 50
to 59 were considered low quality. Studies scoring less
than 50 on Cochrane review were excluded.

Of the 15 studies included, 9 were considered low
quality with scores in the 50-59 range (52-58,60,61). Six
studies did not meet inclusion criteria since they scored
20-40 on the Cochrane criteria (59,62-66).

Morphine was studied in 6 of the trials, with one
study evaluating pancreatic cancer pain (57), one eval-
uated efficacy for radiation-induced mucositis in head
and neck cancer (53), and 4 studies for multiple cancer
pain etiologies (52,56,58,61). Oxycodone was evaluated
in one study, comparing it to morphine for pancreatic
cancer pain (57).

There were 4 studies evaluating transdermal fen-
tanyl, with one evaluating efficacy in metastatic bone
pain (55), and 3 studies looking at efficacy in pain
from multiple cancers (54,56,61). There were 2 studies
evaluating methadone (56,58) for cancer pain associ-
ated with multiple malignancies. There were 3 trials
evaluating tramadol (52,54,60) for pain associated with
multiple malignancies and one study specifically for
neuropathic cancer pain (60). One study evaluated com-

Table 2. Method for grading the overall strength of the evidence

for an intervention.

Grade Definition

Evidence includes consistent results from well-designed,
well-conducted

studies in representative populations that directly assess
effects on health outcomes (at least 2 consistent, higher-
quality RCTs or studies of diagnostic test accuracy).

Good

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 (at least one higher-quality
Fair | trial or study of diagnostic test accuracy of sufficient sample
size; 2 or more higher-quality trials or studies of diagnostic
test accuracy with some inconsistency; at least 2 consistent,
lower-quality trials or studies of diagnostic test accuracy, or
multiple consistent observational studies with no significant
methodological flaws).

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.

Poor

Adapted from methods developed by U.S. Preventive Services Task
Force (51).

Records identified through database searching
(n=3,201)

!

Additional records identified through other searches
(n=330)

I

Records after duplicates removed

1

Studies included in methodologic assessment
(n=15)

(n=2,157)
Records screened Records excluded
—)
(n=1,854) (n =303)
Full-text articles assessed for eligibility Full-text articles excluded
(n=73) (n=58)

Fig. 1. Trial flow diagram of literature search.
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Table 3 (cont.). Modified and weighted Cochrane methodologic quality assessment criteria.

CRITERION: Weighted | Paceetal | Mercadante et | Ferrell et al Brema et al | Mercadante et
Score 2007 (62) al 2004 (63) 1989 (64) 1996 (65) al 1998 (66)

1. Study Population: 35

A Homogeneity 2 2 1 1 2 2

B ComParablhty of xfelévant 5 3 0 1 4 4
baseline characteristics

C Randomization procedure 4 4 ) ) ) )
adequate

D Dropouts described for 3 0 0 0 3 3
each study group separately

E <20% loss for follow-up 2 2 0 0 0 0
<10% loss for follow-up 2 2 0 0 0 0

F > 50 patients in the 3 0 0 0 0 0
smallest group
> 100 patients in the 9 0 0 0 0 0
smallest group

2. Interventions: 25

G Interventions included in
protocol and described 10 > > > > >

H Pragmatic study 5 5 5 5 5 5

I Co—}nt.erventlons avoided 5 0 0 0 5 0
or similar

] Placebo-controlled 5 0 0 0 0 0

3. Effect: 30

K Patients blinded 5 0 0 0 0 0

L Outcome measures 10 8 4 3 6 3
relevant

M Blinded outcome 10 0 0 0 0 0
assessments

N Follow-up period adequate 5 3 3 3 3 3

4. Data Presentation and Analysis: 10

o Intention-to-treat analysis 5 0 0 0 0 0

P Frequencies of most
important outcomes 5 5 0 5 5 0
presented for each
treatment group

TOTAL SCORE 100 39 20 30 40 32

Criteria adapted and modified from Koes BW, Scholten R], Mens JM, Bouter LM. Efficacy of epidural steroid injections for low-back pain and
sciatica: A systematic review of randomized clinical trials. Pain 1995; 63:279-288 (46).

bination codeine/acetaminophen with transdermal fen-
tanyl in combination with radiotherapy for metastatic
bone pain (55). A meta-analysis was not performed
since none of the drugs met criteria; all 5 were homog-
enous studies for individual pathological condition(s).

Table 4 illustrates studies failing to meet inclusion
criteria. These were studies that had a Cochrane score
lower than 50.

Study Characteristics

Table 5 illustrates the characteristics of the includ-
ed studies evaluating the efficacy of opioids.

Marinangeli et al (54) evaluated the possibility of
using tramadol with dose titration of fentanyl transder-
mal patch in patients with advanced cancer. There was a
slower dose escalation of fentanyl in patients random-
ized to tramadol use versus the patients that were ran-

www.painphysicianjournal.com
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Table 4. Studies that did not meet inclusion criteria afier assessment.

Manuscript Author Drugs Studied N e = Follow-up Period Cochrane Score
Patients

Kress et al 2008 (59) N&.?V\" trfnsdermal fentanyl and “standard 220 30 days o
opioids

Pace et al 2007 (62) Transd.ermal buprenorphine, oral 52 8 weeks 39
morphine, oral tramadol

Mercadante et al 2004 (63) Ad.dl.tlol’l ofa sec.ond opioid may improve 14 5 weeks 20
opioid response in cancer pain

Ferrell et al 1989 (64) Oral morphine 83 6 weeks 30

Brema et al 1996 (65) Oral tramadol, sublingual buprenorphine 131 51-58 days 40

Mercadante et al 1998 (66) | Dextropropoxyphene, oral morphine 32 38 days 32

domized to fentanyl patch only. Both groups showed
equivalent pain relief with a drop in pain score from
4.36 to 1.8 in the tramadol group and 4.51 to 1.6 in the
fentanyl only group. The authors (54) concluded that
the higher fentanyl consumption seen in the fentanyl
only group probably was due to the development of
tolerance. However, severe nausea and vomiting were
present 50% more in the tramadol and fentanyl patch
group versus fentanyl patch only. The results of this
study illustrate that while pain relief is the same with
or without adding tramadol, the addition of tramadol
may provide a slight advantage in the development of
tolerance at the cost of increased nausea and vomiting.

Arbaiza and Vidal (60) compared tramadol with
placebo for the treatment of neuropathic pain in a ran-
domized, double-blind trial of 36 patients. Tramadol
was initiated at a dose of 1 mg/kg every 4 hours and
increased to 1.5 mg/kg every 6 hours as needed. Acet-
aminophen 500 mg tablets, a maximum of 6/24 h was
used for breakthrough pain in both arms of the study.
Tramadol was more effective than placebo in treating
neuropathic cancer pain, resulting in decreased pain
intensity, improved Karnofsky score and quality of life
(QoL) measures. There was significant nausea and vom-
iting associated with the use of tramadol. The study in-
cluded a very small number of patients with significant
withdrawals. The proportion of patients completing
the study was only 13 in the tramadol group and 12 in
the placebo group.

A comparison of morphine versus transdermal fen-
tanyl or oral methadone was compared in 108 patients
(36 in each group) by Mercadante et al (56). The authors
concluded that all 3 opioids studied were effective and
well tolerated and required equal amounts of break-
through pain medications and other supportive drugs.
High withdrawal rates, coupled with small sample sizes,

and morphine used as breakthrough pain medication
for all 3 groups of patients are multiple factors that
reduce the value of any conclusions derived from this
evaluation.

Bruera et al (58) compared the efficacy of metha-
done to morphine as a first line opioid for cancer pain.
More than 75% of patients had significant pain relief,
defined as 20% improvement in pain expression in both
groups in the first week; but the overall pain response
at 4 weeks was significantly low. Overall, methadone
showed good pain control in this study, but not supe-
rior to morphine. This study is flawed with multiple
drawbacks including low-dose methadone 15 mg to
35 mg including the breakthrough doses with signifi-
cant adverse effects followed by a large number of
withdrawals.

In a study by Ehrnrooth et al (53), oral morphine
was compared to oral nortriptyline for pain from ra-
diation-induced mucositis. A reduction of 10% on the
visual analog scale (VAS) score was considered to be
the smallest clinically significant difference. At week
one, there was a 7.5% reduction in pain in the mor-
phine group and a 6.6% increase in pain in the nor-
triptyline group. Two weeks post radiation, there was
a drop in pain scores in both groups but it was not a
statistically significant difference. The authors conclud-
ed that although opioids produce greater pain relief,
nortriptyline by itself provided sufficient pain control in
some of the patients. This was a small study comparing
morphine immediate release with nortriptyline with no
significant change even at the lowest level of pain re-
duction of 10%.

Van Seventer et al (61) evaluated the tolerabil-
ity and treatment satisfaction of transdermal fentanyl
compared to sustained-release morphine for mild-to
moderate pain. Both treatment groups showed a com-
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parable statistically significant improvement in pain at
one and 4 weeks after treatment. A statistically signifi-
cant difference for constipation and overall impression
was seen in favor of the transdermal fentanyl group.
Nausea and vomiting, drowsiness, and daytime sleep-
iness were similar in both groups. Even though the
study included a larger number of patients than in
other groups, multiple factors confounded the study,
including a 59% dropout rate in the morphine group
along with more adverse events in the morphine
group and a pain scale reduction from 1.9 to 1.5 on
a 4 point scale, although the statistical significance
may not be clinically relevant.

Leppert (52) studied the analgesic efficacy, side
effects, QoL, and satisfaction with treatment of oral
tramadol and morphine for cancer pain. The use of
oral tramadol and morphine at equianalgesic doses
were effective in controlling pain for the study pe-
riod. Long-term, patients in the tramadol group had
increasing pain and had to be switched to morphine.
Surprisingly, tramadol was less effective for neuro-
pathic pain but was associated with better QoL. Mor-
phine was associated with more severe side effects
and statistically significant drowsiness, difficulty with
urination, and dizziness. The authors concluded that
tramadol should be used for moderate to intense
pain and morphine for “strong” pain. The sample
size of the study was small and morphine was associ-
ated with significant side effects; oral tramadol doses
were very high with questionable outcomes of clini-
cal relevance.

The efficacy of morphine versus. oxycodone in
pancreatic cancer pain was evaluated in a random-
ized trial of 60 patients by Mercadante et al (57).
Opioid-related side effects including nausea/vomit-
ing and sedation/confusion were recorded on a 0 to
3 scale. There was no difference in pain and symp-
tom intensity in both groups. It was a relatively small
sample size and the sample power dropped at 65%
by the fourth week.

In a study by Mystakidou et al (55), the authors
compared transdermal fentanyl with codeine/acet-
aminophen with radiotherapy for metastatic bone
pain. Patients in the fentanyl group showed a sta-
tistically significant greater pain relief and satisfac-
tion compared to the codeine/acetaminophen group.
Overall both therapies were well tolerated and
showed progressive improvement in pain scores and
QolL. It may be argued that there was a bias since the
fentanyl-only group was also allowed to use codeine/

acetaminophen for breakthrough pain for the first 12
hours after patch application.

Analysis of Evidence

Morphine

Morphine was studied in 6 trials. There was one
study comparing morphine to methadone (58), and
another comparing it to methadone and transdermal
fentanyl (56). Morphine was studied compared to trans-
dermal fentanyl in another trial for mild to moderate
cancer pain (61). There was one trial of morphine versus
nortriptyline for radiation-induced mucositis (53), one
trial of pancreatic cancer pain comparing it to oxycodo-
ne (57), and one with tramadol for moderate to severe
cancer pain (52). In comparison with methadone (58),
it had similar efficacy and fewer adverse events and
fewer dropouts. There was a 56% responder rate in the
morphine group for a pain response of 20% and 49%
for the methadone group. In the study comparing mor-
phine with transdermal fentanyl and methadone (56),
there was more than a 30% difference in pain intensity
that was similar to the other 2 drugs and well tolerated
in all groups. Compared with fentanyl, morphine was
associated with more constipation and a dropout rate
of 59% vs. 27% (61). On a 4 point global assessment
scale, the pain score dropped from 2.0 (+ 0.9) to 1.1 (x
1.3). For pain from radiation-induced mucositis, mor-
phine provided superior analgesia than nortriptyline
when evaluated for up to 2 weeks after completion of
radiotherapy but only by 10% (53). Morphine showed
efficacy in pain relief at 4 weeks with a drop in the pain
score from 7.24 to 2.35; there was no difference in pain
relief and adverse effects in comparison to oxycodone
for pancreatic cancer pain (57).

Thus, none of the studies showed significant evi-
dence for morphine, even though all of them showed
morphine to be effective. Morphine was also associated
with complaints in clinically relevant populations.

Strength of Evidence

Based on the grading scheme illustrated in Table 2,
the evidence was poor for morphine’s pain relief efficacy
with 2 low quality trials and inconsistent results (53,58).

Oxycodone

Oxycodone was evaluated in one study compared
to morphine for pancreatic cancer pain (57). Oxycodone
showed efficacy in pain relief at 4 weeks with a drop in
pain score from 7.19 to 3.15; there was no difference in
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pain relief and adverse effects compared to morphine.
In the trial, morphine was used for breakthrough pain in
both arms which makes it difficult to interpret the results.

Strength of Evidence

Based on the grading scheme illustrated in Table 2,
the efficacy of oxycodone for cancer pain was poor; the
major flaw to the above study was the use of morphine
for breakthrough pain in both arms (57).

Transdermal Fentanyl

There were 4 studies meeting inclusion criteria eval-
uating transdermal fentanyl. One study compared it to
a combination of codeine/acetaminophen along with
radiotherapy for metastatic bone pain (35). Fentanyl
patches were much superior to oral codeine/acetamino-
phen. One study evaluating transdermal fentanyl and
morphine (61) showed equal efficacy in pain relief but
better tolerability with transdermal fentanyl. Another
study compared fentanyl, morphine, and methadone
(56), and showed similar efficacy and tolerance with
a more than 2-point drop in pain score (also reviewed
above in the morphine section). One other study evalu-
ated the influence of tramadol in dose escalation of
transdermal fentanyl (54). The addition of tramadol re-
duced the overall fentanyl requirement and increased
the time to dose escalation. The tramadol group had a
higher incidence of nausea and vomiting. Overall, fen-
tanyl was shown to be effective in one study in a large
number of patients comparing transdermal fentanyl
with codeine and acetaminophen (55).

Strength of Evidence
Based on the grading scheme illustrated in Table 2,
the evidence was fair based on one RCT (55).

Methadone

There were 2 studies evaluating methadone, one
with morphine for cancer pain (58); another study
evaluated morphine, methadone, and transdermal fen-
tanyl for cancer pain (56) (both are reviewed above in
the morphine section). In the study by Bruera et al (58),
there was a 56% responder rate in the morphine group
for a pain response of 20% and 49% for the metha-
done group. Methadone showed comparable efficacy
to morphine more adverse effects and higher number
of dropouts, 40.8% vs.31.5%.

Strength of Evidence
Based on the grading scheme illustrated in Table 2,

the evidence for methadone was poor based on 2 low
quality studies with inconsistent results (56,58).

Tramadol

There were 3 trials evaluating tramadol. One trial
evaluated the influence of tramadol on the dose escala-
tion of transdermal fentanyl (54). One study evaluated
tramadol to placebo for neuropathic cancer pain (60).
The third study evaluated tramadol compared to mor-
phine in 20 patients in each group.

Strength of Evidence

Based on the grading scheme illustrated in Table 2,
the evidence was poor based on 3 low quality studies
(52,54,60).

Codeine/Acetaminophen

One study evaluated combination codeine/acet-
aminophen with transdermal fentanyl in combination
with radiotherapy for metastatic bone pain (55).

Strength of Evidence

Based on the grading scheme illustrated in Table 2,
the evidence was poor based on one study comparing
with fentanyl which was superior for metastatic bone
pain (55).

Adverse Effects

Constipation, nausea and vomiting, drowsiness,
and confusion were seen in most of the studies. Fen-
tanyl had a lower incidence of constipation and overall
better tolerability (55,61). In a study comparing mor-
phine, methadone, and fentanyl (56), there was no dif-
ference in the side effect profile. Morphine showed a
higher incidence of drowsiness, difficulty passing urine,
and dizziness than tramadol (52). The addition of tra-
madol to transdermal fentanyl was associated with a
higher rate of adverse events (54). Tramadol showed
a higher incidence of nausea, vomiting, constipation,
and somnolence when compared to placebo (60). In
comparison to fentanyl and methadone (56) and with
oxycodone (57), morphine showed a similar side effect
profile.

Discussion

This manuscript synthesized the evidence collected
from a systematic review of randomized trials of opi-
oids (morphine, codeine, methadone, oxycodone, tra-
madol, and fentanyl) for cancer pain. The evidence
obtained from this review showed fair evidence for
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transdermal fentanyl and poor evidence for morphine,
codeine, methadone, oxycodone, and tramadol based
on strict methodologic quality assessment criteria and
grading of the evidence.

This is different from previous reviews of the litera-
ture evaluating opioids for cancer pain where there was
no defined follow-up period for inclusion (11,17,18,67-
71). All inclusive trials were low quality based on Co-
chrane criteria. There were only 9 trials (52-58,60,61)
that met inclusion criteria and were used for assessment
and analysis of evidence. There was only one placebo-
controlled trial (60), whereas all other inclusive studies
(52,54-58,61) compared various opioids with one other
and one study compared morphine with nortriptyline
(53). Most studies used different pain intensity mea-
sures and the variability in the clinically significant pain
relief as defined in the studies. This systematic review of
RCTs of opioids for cancer pain showed fair evidence for
the efficacy of transdermal fentanyl. Evidence for mor-
phine, oxycodone, methadone, tramadol, and codeine
was poor. There were no studies that met inclusion cri-
teria and methodologic quality assessment criteria for
other opioids.

Morphine was evaluated in 6 trials (52,53,56-58,61)
comparing it to nortriptyline in one study (53), and to
other opioids in 5 studies. Based on the USPTF grading
scheme (51), there is fair evidence for the efficacy of
pain relief with morphine based on 2 high quality trials
(53,58). Evidence is poor for improvement in QoL. Mor-
phine was associated with a higher incidence of con-
stipation compared with fentanyl (61). Adverse effects
were more frequent with morphine when compared to
tramadol with a statistically significant difference in the
incidence of drowsiness, difficulty in voiding urine, and
dizziness (52). Oxycodone was evaluated in one trial
with morphine and showed weak evidence (57). Over-
all it showed no difference in pain relief and adverse
effects in comparison to morphine but it was flawed
as both arms used morphine for breakthrough pain.
Fentanyl was graded fair for efficacy of pain relief and
Qol based on one high quality trial (55). Overall, there
were 5 studies comparing fentanyl with other opioids.
There were fewer incidences of constipation with fen-
tanyl (61) compared to morphine. The evidence for tra-
madol was fair for pain relief and improvement of QoL
based on 2 low quality trials (52,60). The evidence for
methadone, oxycodone, and codeine was poor due to
the lack of trials meeting criteria. Misuse and or abuse

of opioids was not assessed in these trials.

The challenges of the symptom burden in the
cancer patient make it difficult to perform high qual-
ity trials. Significant methodological flaws have been
identified, including small trial size, the lack of uniform
measures of pain, as well as variability in the definition
of statistically significant “pain relief.” Also, there are
no comparisons of opioids with other interventions,
(i.e., placebo, neuropathic and adjuvant medications,
injections, and blocks). A recent review of observational
trials (16) has shown the level of evidence as II-3 and
recommendations were IC/strong based on USPSTF cri-
teria (51). There is a need for well designed random-
ized, placebo-controlled trials to look at the long-term
efficacy of opioids for cancer pain, and that measure
adverse events, QolL, tolerance, and addiction. Such tri-
als will help prevent overestimation of treatment ef-
fects, but are rarely seen in cancer patients for ethical
reasons.

In summary, several published guidelines and con-
sensus statements recommended the use of opioids in
chronic cancer patients. However, it appears that there
is no concrete evidence of the effectiveness and safety
of opioids in cancer pain. Thus, it appears that the foun-
dation of the argument for the use of opioids is the
unique analgesic efficacy of opioids, based on surveys,
case series, and occasional open-label follow-up stud-
ies, as well as very few randomized controlled trials and
epidemiological studies (72-90). Thus, opioids, though
recommended to be utilized in cancer pain, must be ap-
plied with caution and also with appropriate monitor-
ing so they do not lead to similar practices of abuse as
are seen in chronic noncancer pain (18-25,91-99).

ConcLusIOnN

This systematic review of randomized trials of opi-
oids for cancer pain showed fair evidence for the effica-
cy of transdermal fentanyl and poor evidence for mor-
phine, tramadol, oxycodone, methadone, and codeine.
There were numerous other opioids that were included
in various trials but did not meet the inclusion criteria.
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Appendix 1

MeSH Headings
Morphine Fentanyl
Hydromorphone Oxycodone
Pentazocine Methadone
Codeine Dextromoramide
Heroin Dextropropoxyphene
Meptazinol Sufentanil
Alfentanil Nalbuphine
Meperidine Tramadol
Buprenorphine Analgesics, Opioid
Pain Neoplasms

Keywords
“oral transmucosal fentanyl citrate” dihydrocodeine
remifentanil dipipanone
opioid* opiate*
neoplas* oncol*
canc* cancer* p
pain randomized controlled trial
controlled clinical trial randomized
placebo randomly
trials humans
meta analysis systematic review
placebo
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