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ABSTRACT
Background

Pain is a common symptom with cancer, and 30% to 50% of all people with cancer will experience moderate to severe pain that can have
a major negative impact on their quality of life. Opioid (morphine-like) drugs are commonly used to treat moderate or severe cancer
pain, and are recommended for this purpose in the World Health Organization (WHO) pain treatment ladder. The most commonly-
used opioid drugs are buprenorphine, codeine, fentanyl, hydrocodone, hydromorphone, methadone, morphine, oxycodone, tramadol,
and tapentadol.

Objectives
To provide an overview of the analgesic efficacy of opioids in cancer pain, and to report on adverse events associated with their use.
Methods

We identified systematic reviews examining any opioid for cancer pain published to 4 May 2017 in the Cochrane Database of Systematic
Reviews in the Cochrane Library. The primary outcomes were no or mild pain within 14 days of starting treatment, withdrawals due

to adverse events, and serious adverse events.
Main results

We included nine reviews with 152 included studies and 13,524 participants, but because some studies appeared in more than one
review the number of unique studies and participants was smaller than this. Most participants had moderate or severe pain associated
with a range of different types of cancer. Studies in the reviews typically compared one type of opioid or formulation with either a
different formulation of the same opioid, or a different opioid; few included a placebo control. Typically the reviews titrated dose to
effect, a balance between pain relief and adverse events. Various routes of administration of opioids were considered in the reviews; oral
with most opioids, but transdermal administration with fentanyl, and buprenorphine. No review included studies of subcutaneous
opioid administration. Pain outcomes reported were varied and inconsistent. The average size of included studies varied considerably
between reviews: studies of older opioids, such as codeine, morphine, and methadone, had low average study sizes while those involving
newer drugs tended to have larger study sizes.

Six reviews reported a GRADE assessment (buprenorphine, codeine, hydromorphone, methadone, oxycodone, and tramadol), but not
necessarily for all comparisons or outcomes. No comparative analyses were possible because there was no consistent placebo or active
control. Cohort outcomes for opioids are therefore reported, as absolute numbers or percentages, or both.
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Reviews on buprenorphine, codeine with or without paracetamol, hydromorphone, methadone, tramadol with or without paracetamol,
tapentadol, and oxycodone did not have information about the primary outcome of mild or no pain at 14 days, although that on
oxycodone indicated that average pain scores were within that range. Two reviews, on oral morphine and transdermal fentanyl, reported
that 96% of 850 participants achieved that goal.

Adverse event withdrawal was reported by five reviews, at rates of between 6% and 19%. Participants with at least one adverse event
were reported by three reviews, at rates of between 11% and 77%.

Our GRADE assessment of evidence quality was very low for all outcomes, because many studies in the reviews were at high risk of
bias from several sources, including small study size.

Authors’ conclusions

The amount and quality of evidence around the use of opioids for treating cancer pain is disappointingly low, although the evidence
we have indicates that around 19 out of 20 people with moderate or severe pain who are given opioids and can tolerate them should
have that pain reduced to mild or no pain within 14 days. This accords with the clinical experience in treating many people with cancer
pain, but overstates to some extent the effectiveness found for the WHO pain ladder. Most people will experience adverse events, and
help may be needed to manage the more common undesirable adverse effects such as constipation and nausea. Perhaps between 1 in
10 and 2 in 10 people treated with opioids will find these adverse events intolerable, leading to a change in treatment.

PLAIN LANGUAGE SUMMARY
Morphine-like drugs for cancer pain
Bottom line

In about 19 of 20 people with moderate to severe pain from cancer, morphine-like drugs (opioids) can probably reduce pain to mild
or no pain within 14 days if they can tolerate the side effects. Most people will have side effects, and about 1 in 10 to 2 in 10 will need
to change their treatment because of side effects.

Background

One person in two or three who gets cancer will suffer from pain that becomes moderate or severe in intensity. The pain tends to
get worse as the cancer progresses. Morphine taken by mouth has been used since the 1950s for controlling cancer pain. In 1986 the
World Health Organization (WHO) recommended taking morphine-like drugs for moderate to severe pain from cancer. A number of
different drugs are available, some taken by mouth, but others applied in stick-on patches.

Study characteristics

In this overview of Cochrane Reviews we examined all the evidence on how well morphine-like drugs worked, mostly when taken by
mouth or through a skin patch, how many people had side effects, and how severe or troublesome those side effects were - for example,
whether they caused participants to stop taking their medicines.

In May 2017, we found nine reviews with 152 included studies and 13,524 participants. The studies were often small, and compared
many different preparations. They used different study designs and different ways of showing their pain results. Outcomes of importance

to people with cancer pain were often not reported.
Key findings

For two drugs (morphine by mouth and fentanyl patches) more than 19 in 20 people had pain that went from moderate or severe
before taking morphine-like drugs, to pain that was no worse than mild within 14 days if they can tolerate the side effects. Most people
taking a morphine-like drug had at least one side effect. Only about 1 person in 10 to 2 people in 10 stopped taking it because of side
effects. The most common side effects were constipation, and nausea and vomiting.

Quality of the evidence

At one level these are encouraging results, and generally agree with surveys of how well the WHO advice works in cancer pain. On
another level, the quality of studies in the reviews was generally poor. We would like better study design, and especially better study
reporting, which should include the outcome of pain reduced to a level where people with cancer can cope with it (no pain or mild
pain).
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We found that the Cochrane Reviews were of high quality.

We rated the quality of the evidence from studies using four levels: very low, low, moderate, or high. Very low quality evidence means

that we are very uncertain about the results. High-quality evidence means that we are very confident in the results. We rated the evidence

in the reviews as very low quality.

BACKGROUND

Description of the condition

Cancers are among the leading causes of morbidity and mortality
worldwide, with about 14 million new cases and over eight million
deaths annually - approximately 13% of deaths worldwide (IARC
2012; Stewart 2014). Globally, 32 million people are living with
cancer. In the UK alone in 2014, there were around 350,000 new
cases of cancer annually, with around 50% of people surviving for
10 years or more after diagnosis (CRUK 2014).

Cancer pain is perhaps one of the most feared symptoms associated
with the disease. Pain may be the first symptom to cause someone
to seek medical advice that leads to a diagnosis of cancer, and
30% to 50% of all people with cancer will experience moderate
to severe pain (Portenoy 1999). Pain can occur at any time as the
disease progresses but the frequency and intensity of pain tends to
increase as the cancer advances (Portenoy 1999; van den Beuken-
van Everdingen 2016). A systematic review published in 2016
has shown that approximately 40% of patients suffered pain after
curative treatment, 55% during cancer treatment, and 66% in
advanced disease (van den Beuken-van Everdingen 2016).
Central to cancer pain, and always a consideration when evalu-
ating evidence for treatment, is the recognition that cancer pain
is rarely of uniform intensity. It can be episodic (related to or in-
dependent from inciting events/incident pain), with no pain in
between or with lesser background pain. The term ’breakthrough
pain’ is debated (Mercadante 2016); there is a literature on opi-
oids for breakthrough pain, though that is not a subject for this
overview. Schemes used for titration or initiation of pain relief
differ from those used for maintenance; these are considered sepa-
rately in cancer pain guidelines, and are not specifically the target
of this review.

Pain related to cancer is described as distressing or intolerable by
more than one third of patients (Breivik 2009; van den Beuken-van
Everdingen 2016). For those people with advanced cancer, some
75% to 90% will experience pain that has a major impact on
daily living (van den Beuken-van Everdingen 2016). Pain had a
significant negative correlation with quality of life in people with
cancer, for example patients in China, Palestine, and Japan (Deng

2012; Dreidi 2016; Mikan 2016), as is true generally with pain
(Moore 2014). Significant relief of pain to a level equivalent to no
pain or only mild pain is generally regarded as an important target
for most people with pain (Moore 2013).

Cancer pain can be the result of the cancer itself, interventions to
treat the cancer, and sometimes other underlying pains. Prevalence
isalso linked to cancer type, with head and neck cancer showing the
highest prevalence. Age also has an impact, with younger patients
experiencing more pain (Prommer 2015). For the purposes of
this overview review we will focus on the use of opioids for the
treatment of pain associated with active cancer in adults where the
pain is thought to be associated with the cancer or its treatment.
Separate reviews on paracetamol and NSAIDs (Derry 2017;
Wiffen 2017a), and a separate review of opioids in cancer pain in

children, are underway (Wiffen 2017b).

Description of the interventions

Opioid analgesics, including codeine, play a significant role in ma-
jor guidelines associated with the management of pain for patients
diagnosed with cancer (Caraceni 2012; Jacox 1994; Miaskowski
2005; NICE 2016; Ripamonti 2012a; SIGN 2008; WHO 1996).
Opioids are used to manage moderate to severe pain. Morphine
is the oldest drug in the class of opioids and is still generally con-
sidered to be the gold standard. Many other opioids are compa-
rable to morphine in terms of analgesia and also adverse effects.
Codeine is considerably less potent than morphine and recom-
mended for mild to moderate cancer pain. The majority of opi-
oids are administered orally, often in the form of modified-release
formulations to reduce dosing to once or twice daily. Rectal ad-
ministration is also possible. Fentanyl and buprenorphine can also
be administered by transdermal patch. Some opioids are suitable
for parenteral administration, but this review will not specifically
consider this route of administration.

Over 16 million prescriptions for potent opioids are prescribed
in primary care and dispensed in England each year (PCA 2016),
though only about 13% are for cancer pain (Zin 2014). The num-
bers of prescriptions (excluding codeine which is widely used in
mild to moderate pain) are as follows: tramadol 7.3 million, mor-
phine 4.8 million, buprenorphine 2.1 million, oxycodone 1.5 mil-
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lion, fentanyl 1.2 million, tapentadol 115,000, methadone 56,000
and hydromorphone 9000. It should be noted that tramadol and
buprenorphine are widely used for treatments other than cancer
pain. The highest proportion of cancer patients was prescribed low
opioid doses (oral morphine equivalents<50mg/day; 40%), fol-
lowed by the dose ranks of 51 mg/day to 100mg/day (28%), 101
mg/day to 200mg/day (19%), and more than 200mg/day (12%)
(Zin 2014).

Morphine and codeine are the two opioids included in the World
Health Organization (WHO) essential drugs list (WHO 2011);
other opioids are generally similar, but have differences in potency,
lipophilicity (the ability of a chemical compound to dissolve in fats,
oils, lipids), and routes of administration. These can be important
in certain circumstances. All opioids were eligible for inclusion in
this overview, but details are given for morphine and codeine as
examples in this background description.

Morphine

Morphine in one form or another has been available for centuries,
and appeared in Pliny’s Historia Naturalis (77 AD) as opium, the
resin derived from poppy sap. Morphine was extracted from opium
in 1803 and named as such by Sertiirner, a German pharmacist
from Einbeck, in 1817 (Rey 1993). Oral morphine was first rec-
ommended for the treatment of cancer pain in England in the
1950s. This was often in the form of the so-called ’Brompton
cocktail’, containing cocaine and alcohol in addition to morphine
or diamorphine. Treatment moved towards oral morphine alone
as morphine demonstrated effective pain relief without the side
effects linked to the "cocktail’.

Following the publication of WHO guidelines in the mid-1980s,
the oral administration of aqueous morphine solution every four
hours by the clock became commonplace for moderate to severe
cancer pain (WHO 1986). Morphine in a modified-release tablet
was first marketed around the same time, allowing the dosage
interval to be extended to 12 hours.

The wide range of formulations and dosages allows great flexi-
bility in the management of severe pain (Grahame-Smith 2002).
Potent opioid analgesics are particularly indicated for the relief of
pain in malignant disease and often have the additional very use-
ful actions of relieving anxiety, producing drowsiness, and allow-
ing sleep (Grahame-Smith 2002). However, all opioid analgesics
have the potential to produce adverse events: respiratory depres-
sion, nausea and vomiting, constipation, increased pain sensitivity
(hyperalgesia), excessive drowsiness, and itching; and morphine
can also produce memory loss, nightmares and myoclonic jerks.
During chronic opioid therapy, larger doses may be required to
sustain the analgesic effect (tolerance) and people can be at risk of
opioid withdrawal syndrome upon sudden cessation of the opioid
or administration of an antagonist (physiological dependence).
This overview will not consider evidence relating to opioid com-
binations, for which it is known that there is only a small amount

of weak evidence (Fallon 2011).

Codeine

Guidelines generally recommend codeine as an analgesic for mod-
erate pain or for situations where simple analgesics (for example,
nonsteroidal anti-inflammatory drugs (NSAIDs) or paracetamol)
alone are ineffective or provide suboptimal analgesia. Codeine is
the most widely used, naturally occurring narcotic in medical treat-
ment in the world (Opiates 2013). Codeine can also be synthesised
from morphine. It is most commonly administered by mouth (as
tablets or syrup), but is also available for intramuscular and sub-
cutaneous injections, and in some countries as suppositories. In
many countries it is a controlled substance.

In some clinical guidelines, codeine is referred to as a 'weak’ opioid
analgesic. Codeine and tramadol are defined as step II opioids
on the WHO analgesic ladder. The role and utility of step II
opioids in cancer pain are controversial (Ripamonti 2012b), and
there is currently a discussion as to whether step II opioids should
be omitted from the ladder since low doses of step III opioids
are equally effective - or in the case of ’poor metabolisers’, more
effective. The European Association for Palliative Care currently
recommends both options (Caraceni 2012).

How the intervention might work

Morphine is known to bind to opioid receptors to produce pain
relief (Mandal 2013). Three different receptors have been identi-
fied.

1. Mu receptors (subdivided into p1, 2, and p3). These are
found in the brainstem and the thalamus. Activation can result
in pain relief; sedation, and euphoria, and can also lead to
respiratory depression, constipation, and physical dependence.

2. Kappa receptor. This is found in the limbic system, the
brain stem, and spinal cord. Activation can result in pain relief,
sedation, breathlessness, dysphoria (a state of unease or
dissatisfaction), and dependence.

3. Delta receptor. This is found in the brain, spinal cord, and
digestive tract. Activation can result in analgesic as well as
antidepressant effects. It can also lead to respiratory depression.
The majority of opioids are metabolised by the liver and this can
lead to poor or extensive metabolisers, which affects the analgesia
experienced by users. The most affected drugs are codeine and
tramadol.

Morphine

The analgesic effect of morphine is due to its action on the mu
opioid receptor. Morphine is metabolised in the liver and brain,
the predominant metabolites being morphine-3-glucuronide and
morphine-6-glucuronide. The total production of morphine-3-
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glucuronide is approximately five times higher than that of mor-
phine-6-glucuronide. Morphine-3-glucuronide has low potency
at the mu receptor and is considered to be inactive in humans,
while morphine-6-glucuronide is a mu receptor agonist with anal-
gesic effect and is more potent than morphine (Paul 1989; Wittwer
2006).

Therapeutic concentrations of morphine and morphine-6-glu-
curonide have been suggested (Faura 1996), though a system-
atic review of factors affecting the ratios of morphine and its ma-
jor metabolites shows some additional complexities (Faura 1998).
Peak plasma concentrations after oral administration depend on
the formulation used (Collins 1998). Renal failure can lead to re-
duced excretion of morphine-6-glucuronide and build-up in the
body, necessitating dose adjustments (Ball 1985; Sear 1985; Sear
1989), though alternative drugs such as fentanyl or oxycodone
are often used instead where renal problems may be present, since
these alternatives to morphine are far less dependent on the kid-
neys for excretion.

Codeine

Codeine is a prodrug that is metabolised to morphine in the liver.
In most people, 5% to 10% of codeine is converted to morphine;
a 30 mg dose of codeine is considered equivalent to a 3 mg dose
of morphine. The ability to metabolise codeine varies between in-
dividuals. Some (up to 10% of white people, 2% of Asians, and
1% of Arabs) are ’poor metabolisers’ with low rates of conversion

(Cascorbi 2003), and in these people codeine is a relatively inef-
fective analgesic. At the other extreme, a few individuals are "ex-
tensive metabolisers’ with high rates of conversion, and this puts
them at increased risk of toxicity from standard doses. There are
rare case reports of deaths attributed to ultrarapid metabolism of
codeine administered at recommended doses (Ciszkowski 2009;
Madadi 2007).

A number of medications can interfere with the enzymes that catal-
yse the metabolism of codeine, and by increasing or decreasing
the extent of conversion they can change the analgesic effect. For
example the selective serotonin reuptake inhibitors (SSRIs) fluox-
etine and paroxetine (used for the treatment of depression which
may present as a co-morbidity along with malignant disease), as
well as the serotonin and noradrenaline reuptake inhibitor dulox-
etine (which may be used for pain management), reduce conver-
sion; and other drugs, such as rifampicin and dexamethasone, in-
crease it.

Why it is important to do this overview

The goal of treatment of cancer pain is to minimise pain in a
relatively short period while minimising adverse event severity (
Figure 1). Measurement of pain and assessment of adverse event
severity and impact are key to this. Opioids are an important part
of managing cancer pain. In many countries, strong opioids such
as morphine are severely restricted, if available at all. This leaves
many people with cancer at risk of severe pain and suffering.

Opioids for cancer pain - an overview of Cochrane reviews (Review)
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Morphine haslong been considered the preferred choice of opioid.
It is widely, though still not universally, available across the world,
is comparatively inexpensive, and is effective orally. It is listed in
the WHO essential medicines list (WHO 2011). This overview
of Cochrane Reviews is important to determine the effectiveness
of morphine compared to other interventions used in cancer pain.
Codeine is inexpensive and has a long track record of use since the
late 1800s. However, there is an ongoing controversy as to whether
there is a place for step II opioids such as tramadol and codeine in
the treatment of cancer pain.

This overview provides a summary of the evidence for the majority
of opioid medicines available internationally and covers those on
the WHO essential medicines list, namely codeine and morphine.
This review will inform policy makers such as the WHO on the
evidence for analgesic efficacy and adverse effects of opioids to
treat cancer-related pain.

There are also fears regarding implementing and prescribing opi-
oids. Clinicians might be reassured regarding the safety pro-
file and effectiveness of opioids, and that should lead to im-
proved pain management and treatment earlier in cancer, along-

side Cochrane Reviews on paracetamol and NSAIDs (Derry 2017;

Wiffen 2017a). People with cancer sometimes feel that a prescrip-
tion of morphine can signify that they are in the last stages of ill-
ness. Reassurance that opioids are not confined to end stage illness

could be reassuring.

OBJECTIVES

To provide an overview of the analgesic efficacy of opioids in cancer

pain, and to report on adverse events associated with their use.

METHODS

Criteria for considering reviews for inclusion

We included all Cochrane Reviews of randomised, controlled trials
(RCTs) of opioid drugs for the treatment of cancer pain in adults.

Search methods for identification of reviews

Opioids for cancer pain - an overview of Cochrane reviews (Review)
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We searched the Cochrane Database of Systematic Reviews (in
the Cochrane Library) on 4 May 2017. The search strategy is
presented in Appendix 1.

Data collection and analysis

Two review authors independently selected reviews for inclusion,
carried out assessments of methodological quality, and extracted
data. We resolved any disagreements by discussion, involving a

third review author when necessary.

Selection of reviews

Included reviews assessed RCTs evaluating the effects of an opioid
drug given for relief of moderate to severe cancer pain, compared
with placebo or a different active treatment, and provided:

1. details of inclusion and exclusion criteria;

2. details of databases searched and relevant search strategies;
3. patient-reported pain relief; and
4.

summary results for at least one desired outcome.

Data extraction and management

We extracted data from the included reviews using a standard data
extraction form, using original study reports only if specific data
were missing.
We collected information on:

1. number of included studies and participants;

2. drug, dose, and route of administration;

3. any additional methodological information of potential
importance.
We looked for information on risk ratio (RR) and number needed
to treat for an additional beneficial outcome (NNT), number
needed to treat to prevent an event (NNTp), and number needed
to treat for an additional harmful outcome (NNH), or data to
calculate these.

Primary outcomes

1. Proportion of participants reporting no worse than mild
pain on treatment by 14 days after start of treatment.

2. Patient Global Impression of Change (PGIC) of much or
very much improved.

3. Withdrawals due to adverse events.
These outcomes were also extracted when reported as moderate
or substantial improvement according to the relevant Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials

(IMMPACT) criteria (Dworkin 2008).

Secondary outcomes

Description of adverse events including:
1. withdrawals due to lack of efficacy;
2. participants experiencing any adverse event;

3. participants experiencing any serious adverse event,
including death. Serious adverse events typically include any
untoward medical occurrence or effect that at any dose results in
death, is life-threatening, requires hospitalisation or prolongation
of existing hospitalisation, results in persistent or significant
disability or incapacity, is a congenital anomaly or birth defect, is
an ’important medical event’ that may jeopardise the patient, or
may require an intervention to prevent one of the above
characteristics or consequences;

4. specific adverse events, such as thirst, reduced appetite,

somnolence and dizziness, as reported.

Assessment of methodological quality of included
reviews

Quality of included reviews

We assessed each included review to determine if it satisfied the
criteria specified in the ’Assessment of Multiple Systematic Re-
views’ (AMSTAR) measurement tool for rigorous methodological
quality (Shea 2007).
Each review was required to:

1. provide an a priori design;

2. carry out duplicate study selection and data extraction;

3. carry out a comprehensive literature search;

4. include published and unpublished studies irrespective of
language of publication;

5. provide a list of studies (included and excluded);

6. assess and document the scientific quality of the included
studies;

7. use the scientific quality of the included studies
appropriately in formulating conclusions;

8. use appropriate methods to combine the findings of studies;
and

9. state conflicts of interests.
For each review, we planned to assess the likelihood of publication
bias by calculating the number of participants in studies with zero
effect (RR = 1) that would be needed to give an NNT too high to
be clinically relevant (Moore 2008). In this case, we used as a cut-
off for clinical relevance an NNT of 10 or above for the outcome
of participant-reported pain relief of 30% or greater. We used this
method because statistical tests for presence of publication bias
have been shown to be unhelpful (Thornton 2000).

Data synthesis

We planned to use information on the selected efficacy outcomes
to draw up comparisons of analgesic efficacy, using indirect com-
parisons of different drugs from almost identical clinical trial con-
ditions, with placebo as a common comparator (Glenny 2005;
Song 2003). It was known that direct comparison studies were
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almost completely absent, and probably too small to be of value,
but we planned to note any useful observations.

Where the selected efficacy outcomes were not provided in an
individual review, we planned to calculate them wherever possible
from the data provided. We planned no further data synthesis.
Atleast 200 participants had to be available for any outcome before
we pooled studies (Moore 1998). Where appropriate we planned
to use or calculate RR or risk difference (RD) with 95% confidence
intervals (ClIs) using a fixed-effect model (Morris 1995). We would
have used or calculated NNT and NNH with 95% CIs using the
pooled number of events, following the method devised by Cook
and Sackett (Cook 1995). We would have assumed a statistically
significant difference from control when the 95% CI of the RR
did not include 1, or 0 for the RD.

In the event, no pooled statistical analysis was possible, and we
have reported results for individual studies as absolute numbers or
percentages where appropriate.

Quality of the evidence

We used the GRADE system to assess the quality of the evidence
related to the key outcomes, as appropriate (Appendix 2). Two
review authors independently rated the quality of each outcome
independently of any GRADE evaluation in the original reports.
We were particularly interested in inconsistency, where point es-
timates vary widely across studies or CIs of studies show minimal
or no overlap (Guyatt 2011), but there were too few data. Small
studies have been shown to overestimate treatment effects, prob-
ably because the conduct of small studies is more likely to be less
rigorous, allowing critical criteria to be compromised (Dechartres
2013; Niiesch 2010), and large studies often have smaller treat-
ment effects (Dechartres 2014).

In addition, there may be circumstances where the overall rating
for a particular outcome needs to be adjusted as recommended by
GRADE guidelines (Guyatt 2013a). For example, where there are
so few data that the results are highly susceptible to the random
play of chance, or if studies use ’last observation carried forward’
(LOCEF) imputation in circumstances where there are substantial
differences in adverse event withdrawals, one can have no confi-
dence in the result, and would need to downgrade the quality of
the evidence by three levels, to very low quality. In circumstances
where there were no data reported for an outcome, we reported
the level of evidence as very low quality (Guyatt 2013b).

We used the following descriptors for levels of evidence (EPOC
2015); substantially different in this context implies a large enough
difference that it might affect a decision.

1. High: This research provides a very good indication of the
likely effect. The likelihood that the effect will be substantially
different is low.

2. Moderate: This research provides a good indication of the
likely effect. The likelihood that the effect will be substantially

different is moderate.

3. Low: This research provides some indication of the likely
effect. However, the likelihood that it will be substantially
different is high.

4. Very low: This research does not provide a reliable

indication of the likely effect. The likelihood that the effect will
be substantially different is very high.
We used the amount and quality of evidence to report results in a
hierarchical way, based on the primary outcome of interest, as has
been done previously in overview reviews (Moore 2015). We split
the available information into five groups, essentially according to
the GRADE descriptors.

1. Drugs and doses for which Cochrane Reviews found no
information (very low quality evidence).

2. Drugs and doses for which Cochrane Reviews found
inadequate information: fewer than 200 participants in
comparisons, in at least two studies (very low quality evidence).

3. Drugs and doses for which Cochrane Reviews found
evidence of effect, but where results were potentially subject to
publication bias. We planned to calculate the number of
additional participants needed in studies with zero effect (RR =
1) to change the NNT for at least 50% maximum pain relief to
an unacceptably high level (in this case the arbitrary NNT of 10)
(Moore 2008). Where this number was less than 400 (equivalent
to four studies with 100 participants per comparison, or 50
participants per group), we would consider the results to be
susceptible to publication bias and therefore unreliable (low-
quality evidence). In the event, there were insufficient data to do
this.

4. Drugs and doses for which Cochrane Reviews found no
evidence of effect or evidence of no effect: more than 200
participants in comparisons, but where there was no statistically
significant difference from placebo (moderate- or high-quality
evidence).

5. Drugs and doses for which Cochrane Reviews found
evidence of effect, where results were reliable and not subject to
potential publication bias (high-quality evidence).

RESULTS

Description of included reviews

We included nine reviews (Bao 2016; Hadley 2013; Nicholson
2017; Schmidt-Hansen 2015a; Schmidt-Hansen 2015b; Straube
2014; Wiffen 2015; Wiffen 2016; Wiffen 2017¢). Summary table
A shows the conditions treated, the opioid used, the routes of ad-
ministration and the numbers of studies and participants included
in the reviews.

Most participants had moderate or severe pain associated with a
range of different types of cancer. Studies in the reviews typically
compared one type of opioid or formulation with either a different
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formulation of the same opioid, or a different opioid; few included
a placebo control. Typically the reviews titrated dose to effect, bal-
ancing pain relief with adverse events. Various pain outcomes were
used: average pain was reported by some, whilst others reported
a 30% or 50% reduction in pain, or combinations of different
outcomes.

There were 152 included studies and 13,254 participants across all
reviews. Some studies were included in more than one review. We
excluded one review because it covered only specific adverse effects
of certain opioids, did not examine efficacy, and was performed
for a specific UK purpose concerning the Liverpool Care Pathway
(Wiffen 2014).

Some of the 152 included studies had common active compara-
tors; for example, morphine was used as an active comparator in
a number of opioid studies. The number of unique studies was
probably closer to 120. Various routes of administration of opioids
were considered in the reviews: oral with most opioids, but trans-
dermal administration only with fentanyl (Hadley 2013), and var-
ious routes with buprenorphine (Schmidt-Hansen 2015b).
Several reviews included a small number of studies and partici-

pants, but over 1000 participants were involved in studies with
buprenorphine, fentanyl, morphine, oxycodone, and tapentadol.
The total number of participants in comparisons was over 13,000,
but the number of unique individuals was smaller because some
studies included more than one opioid. Most included studies in-
volved head-to-head direct comparisons, and few reported com-
parisons with placebo.

The average size of included studies varied considerably between
reviews. Older opioids, such as codeine, morphine, and metha-
done, had low average study sizes of 48, 68, and 64 participants re-
spectively. Those involving newer drugs - such as transdermal fen-
tanyl (average 138 participants per study), oxycodone (115), and
oral tapentadol (257) - tended to involve larger studies. Smaller
studies pose problems for interpretation (Fanelli 2017; Moore
1998; Nguyen 2017; Thorlund 2011).

Six reviews reported a GRADE assessment (buprenorphine,
codeine, hydromorphone, methadone, oxycodone, and tramadol)
but not necessarily for all comparisons or outcomes.

Summary table A: included reviews

Reference Condition treated Opioid and means of delivery ~ Studies/Participants
(average participants per study)
Bao 2016 Moderate to severe pain - various Hydromorphone - oral, normal 4/604 (151)
cancers release and controlled release
Hadley 2013 Severe or chronic cancer pain re- Fentanyl - transdermal 9/1244 (138)
lated to variety of cancers
Nicholson 2017 Severe cancer pain due to ad- Methadone - oral, IM 6/388 (64)

vanced or terminal

cancer - variety of cancers

Schmidt-Hansen 2015a  Cancer-related pain across a range

of malignancies

Oxycodone - oral, normal release

and controlled release, IM and IV

23/2648 (115)

Schmidt-Hansen 2015b

Severe cancer pain related to vari-
ety of cancers

Buprenorphine - sub-
lingual, sub-dermal, transdermal,

rectal, epidural, IM, and IV

19/1421 (75)

Straube 2014 Moderate to severe pain - various Codeine with or without parac- 15/721 (48)
cancers etamol - oral, normal release and
controlled release, and IM
Wiffen 2015 Moderate to severe pain - various Tapentadol - oral 4/1029 (257)

cancers
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Wiffen 2016 Moderate to severe pain - various Morphine - oral, instant re- 62/4241 (68)
cancers lease and modified release, rectal,
epidural
Wiffen 2017¢ Moderate to severe pain - various Tramadol with or without parac- 10/958 (96)

cancers

etamol - oral

Methodological quality of included reviews

All the reviews met all AMSTAR criteria (Shea 2007). They:

1. had a priori design;

2. performed duplicate study selection and data extraction;

3. had a comprehensive literature search;

4. used published and any unpublished studies, irrespective of
language of publication, although not all review authors
contacted companies or researchers for unpublished trial data;

5. provided a list of included and excluded studies;

6. provided characteristics of included studies;

7. assessed and documented the scientific quality of the
included studies;

8. used the scientific quality of the included studies
appropriately in formulating conclusions, because only studies
with minimal risk of bias were included (a particular issue was
trial size, but conclusions were not drawn from inadequate data
sets, based on previously established criteria (Moore 1998));

9. used appropriate methods to combine findings of studies
and, importantly, provided analyses according to drug dose; and

10. had an appropriate or adequate conflict of interest
statement.

Effect of interventions

Outcome: no worse than mild pain by 14 days

I Interventions for which Cochrane Reviews found no
information

None of the reviews reported finding no information.

2 Interventions for which Cochrane Reviews found
inadequate information

We were unable to assess our main outcome of the number re-
porting no worse than mild pain in seven of the nine reviews (Bao

2016; Nicholson 2017; Schmidt-Hansen 2015a; Schmidt-Hansen
2015b; Straube 2014; Wiffen 2015; Wiffen 2017c). These re-
views contained fewer than 200 participants for assessment of the
outcome of interest, but generally the outcome was not reported;
most reported a GRADE assessment of very low quality evidence.
Reported results were:

e Bao 2016: Hydromorphone - outcome not determined or
poorly reported in studies; very low quality.

e Nicholson 2017: Methadone - limited data poorly reported
in studies; very low quality.

e Schmidt-Hansen 2015a: Oxycodone - scores given were
average pain, but most participants appeared to have achieved no
worse than mild pain; very low quality.

e Schmidt-Hansen 2015b: Buprenorphine - outcome not
assessed; very low quality.

e Straube 2014: Codeine - outcome not determined or
poorly reported in studies; very low quality.

o Wiffen 2015: Tapentadol - outcome not determined or
poorly reported in studies; no specific GRADE given.

e Wiffen 2017c¢: Tramadol - outcome not determined or
poorly reported in studies; very low quality.

We agree with the GRADE assessments of very low quality for
those that made that assessment, and consider the tapentadol re-
view also provides very low quality evidence. We downgraded the
evidence because outcomes important to people with cancer pain
were not reported, providing no useful evidence, irrespective of
how many people in total were involved in studies included in the
review, or how small the overall risk of bias.

3 Interventions for which Cochrane Reviews found no
evidence of effect or evidence of no effect

None of the reviews reported a null effect, although for the most
part individual studies were comparing different opioids, or for-
mulations, or doses, or dosing schedules, or a combination of these.
The consequence of this was that studies or reviews had sufficient
power only to determine that there was no difference within the
confines of that comparison.
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4 Interventions for which Cochrane Reviews found evidence
of effect, but where results were potentially subject to
publication bias

We had planned to estimate the number of participants in unpub-
lished studies of null effect required to increase an effect size to
one that was clinically irrelevant (an NNT of 10 in a comparison
with placebo). Where this number was less than 400 (equivalent
to four studies with 100 participants per comparison, or 50 par-
ticipants per group), we considered the results to be susceptible
to publication bias and therefore unreliable and indicative of low-
quality evidence.

In the event there were no analyses amenable to this estimation,

and so we included no studies in this category.

5 Interventions for which Cochrane Reviews found evidence
of effect, where results were reliable and not subject to
potential publication bias

Only two reviews reported on more than 200 events (Hadley 2013;
Wiffen 2016). Both showed that when doses were titrated to effect,
96% of participants achieved no worse than mild pain.

e Hadley 2013: Tansdermal fentanyl - 461/479 (96%); no
GRADE assessment given.

e Wiffen 2016: Oral morphine - 362/377 (96%); no
GRADE assessment given.

We assessed this evidence as moderate quality, downgraded because
of a number of minor methodological issues, including the lack
of double-blinding in some studies.

Outcome: patient-reported global impression of
change (PGIC)

Five reviews included PGIC as an outcome (Hadley 2013;
Schmidt-Hansen 2015b; Straube 2014; Wiffen 2015; Wiffen
2017c). None was able to determine this outcome from any of the
included studies.

We assessed this evidence as very low quality because there was no
information.

Outcome: withdrawals due to adverse events

Summary table B shows the results reported for withdrawals due
to adverse events and the GRADE assessments. Four reviews were
unable to report on this outcome due to it being poorly or not
reported in included studies (Bao 2016; Hadley 2013; Straube
2014; Wiffen 2017¢).

Five of the reviews reported on withdrawals due to adverse events
from at least some of the studies they included (Nicholson 2017;
Schmidt-Hansen 2015a; Schmidt-Hansen 2015b; Wiffen 2015;
Wiffen 2016). Adverse event withdrawal rates in the two largest
data sets were 19% (oral oxycodone) and 7% (oral morphine),
based on 513 and 154 withdrawals respectively. The other three
estimates were 6% to 13%, based on 12 to 52 withdrawals. Despite
the low numbers of events in some reviews, there was a degree of
consistency between the reviews.

GRADE estimates were of very low quality for methadone, oxy-
codone, and buprenorphine, and no specific GRADE estimate
was made for tapentadol or morphine. We assessed this evidence
as very low quality because of poor reporting of the outcome in
most cases, and usually small numbers of events.

Summary table B: summary of available results on the
outcome of withdrawals due to adverse events

Reference Opioid Active GRADE
(review reported)
Bao 2016 Hydromorphone Not determined - poorly Very low
reported in studies
Hadley 2013 Fentanyl Not determined - poorly No specific GRADE given
reported in studies
Nicholson 2017 Methadone 12/202 (6%) Very low
Schmidt-Hansen 20152 Oxycodone 513/2648 (19%) Very low
Schmidt-Hansen 2015b  Buprenorphine 52/443 (12%) Very low
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Straube 2014 Codeine with or without parac- Not determined - poorly Very low
etamol reported in studies
Wiffen 2015 Tapentadol 22/168 (13%) No specific GRADE given
Wiffen 2016 Morphine instant release and 154/2162 (7%) No specific GRADE given
modified release
Wiffen 2017¢ Tramadol with or without parac- Not determined - poorly Very low

etamol

reported in studies

Outcome: participants with at least one adverse
event

Summary table C shows the results reported for participants with
at least one adverse event and the GRADE assessments. Six reviews
were unable to report on this outcome due to it being poorly or
not reported in studies (Bao 2016; Hadley 2013; Nicholson 2017;
Schmidt-Hansen 2015a; Straube 2014; Wiffen 2016).

Three of the reviews reported on participants with at least one
adverse event from at least some of the studies they included

(Schmidt-Hansen 2015b; Wiffen 2015; Wiffen 2017c¢). There was
lictle consistency in the proportion of participants reporting any
adverse event, with rates above 50% for buprenorphine and tapen-
tadol, but as low as 11% with tramadol plus paracetamol.
GRADE estimates were of very low quality apart from fentanyl,
tapentadol, and morphine, for which no specific GRADE estimate
was made. We assessed this evidence as very low quality because
of poor reporting and small numbers of events.

Summary table C: participants reporting at least one
adverse event

Reference Opioid Number with at least one ad- GRADE
verse event (per cent) (review reported)

Bao 2016 Hydromorphone Meaningful analysis not possible Very low
due to poor reporting

Hadley 2013 Fentanyl Meaningful analysis not possible No specific GRADE given
due to poor reporting

Nicholson 2017 Methadone Meaningful analysis not possible Very low
due to poor reporting

Schmidt-Hansen 20152 Oxycodone Meaningful analysis not possible Very low
due to poor reporting

Schmidt-Hansen 2015b  Buprenorphine 152/264 (57%) Very low

Straube 2014 Codeine with or without parac- Meaningful analysis not possible Very low

etamol due to poor reporting
Wiffen 2015 Tapentadol 2971386 (77%) No specific GRADE given

Opioids for cancer pain - an overview of Cochrane reviews (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

Wiffen 2016 Morphine Meaningful analysis not possible No specific GRADE given

due to poor reporting

Wiffen 2017¢ Tramadol with or without parac- 29/267 (11%)
etamol

Very low

Other outcomes

Secondary outcomes of withdrawals due to lack of efficacy or par-
ticipants experiencing any serious adverse event were not reported
with any consistency (see Table D). Specific adverse events, such
as thirst, reduced appetite, somnolence and dizziness, are reported
in a separate review (Wiffen 2014), and we found no additional
information that would require an update of that review.

Summary table D: Serious adverse events and death

Reference Opioid Serious adverse events

Deaths

Bao 2016 Hydromorphone Not determined - poorly
reported in studies

No deaths in one study of 99 par-

ticipants

Hadley 2013 Fentanyl Not determined - poorly
reported in studies

47 deaths in 1066 participants

Nicholson 2017 Methadone 12/202 (6%) Death uncommon, apart from
one study
Schmidt-Hansen 20152 Oxycodone Not determined - poorly Not determined - poorly

reported in studies

reported in studies

Schmidt-Hansen 2015b  Buprenorphine Not determined - poorly
reported in studies

Not determined - poorly
reported in studies

Straube 2014 Codeine with or without parac- Not determined - poorly Not determined - poorly
etamol reported in studies reported in studies
Wiffen 2015 Tapentadol 22/168 (13%) 3 deaths in one study of 168 par-
ticipants
Wiffen 2016 Morphine Not determined - poorly Not determined - poorly

reported in studies

reported in studies
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Wiften 2017¢

etamol

Tramadol with or without parac- Not determined - poorly

6 deaths in 280 participants

reported in studies

DISCUSSION

Summary of main results

Nine Cochrane Reviews examined opioids administered by vari-
ous routes for treating typically moderate to severe cancer-related
pain across a range of malignancies. These nine reviews had a max-
imum of 152 included studies and 13,524 included participants.
Particular opioids investigated were buprenorphine, codeine with
or without paracetamol, fentanyl, hydromorphone, methadone,
morphine, oxycodone, tapentadol, and tramadol with or without
paracetamol, covering the range of opioids commonly prescribed
for cancer pain, at least in England (PCA 2016).

The primary outcomes of interest in this overview were the pro-
portion of participants reporting no worse than mild pain on treat-
ment by 14 days after start of treatment, patient global impression
of change (PGIC) of much or very much improved, and with-
drawals due to adverse events. This would then provide evidence
to help decisions in clinical practice (Figure 1). There was limited
information on these outcomes.

Only the reviews of oral morphine and transdermal fentanyl re-
ported the important outcome for people with cancer pain of hav-
ing only mild or no pain within a reasonable time (14 days) after
treatment started (Moore 2013). But these two reviews demon-
strated that 96% of participants achieved this outcome in a com-
bined total of 856 participants (Hadley 2013; Wiffen 2016). An-
other review of oxycodone reported average pain scores that were
so low that most people would have had no worse than mild pain
(Schmidt-Hansen 2015a). There were no results for the PGIC
outcome, and inconsistent results for the number of adverse event
withdrawals, although these were always below 20%. The number
of participants experiencing any adverse event was inconsistently
reported, and when reported occurred inconsistently, with event
rates between 11% and 77%.

The WHO ladder has strong opioids as the top rung of the ladder,
and the evidence we have supports that position. Systematic re-
views of surveys and observational studies have investigated the ef-
fectiveness of the WHO ladder and, despite using different inclu-
sion criteria and outcomes, they tend to conclude that the range of
people with cancer pain achieving ’adequate’ analgesia ranges be-
tween 22% and 100% at the extremes (Azevedo Sao Ledo Ferreira

2006; Carlson 2016; Deandrea 2008; Jadad 1995). Many indi-
vidual studies show that fewer than 80% of people with cancer
pain have satisfactory pain relief using the WHO ladder, which is
less than the theoretical 96% or more that might be expected from
the best results from oral morphine and transdermal fentanyl. The
reasons for this difference between results in clinical practice and
clinical trials is not known, but may include only selected popu-
lations being involved in clinical trials, and those trials often re-
porting a completer analysis and inadequately handling data from
participants who withdraw during treatment.

Overall completeness and applicability of
evidence

This overview highlights the paucity of our knowledge about the
effectiveness of opioids for cancer pain. There is, of course, an
understanding that most opioids are effective in managing cancer
pain providing the dose is titrated to effect (with the exception
of codeine and probably tramadol), but we know little from this
overview about whether there are any differences in efficacy, ad-
verse events, or effectiveness.

Studies in the reviews were typically designed to demonstrate no
difference between opioids, or that a newer opioid or changed
formulation may have some benefits (such as longer duration of
effect, or ease of use) while maintaining a similar efficacy to a
standard opioid preparation at the doses used. This led to a large
number of studies examining what amounted to different drugs,
and limited the possibility of any comparative analysis. What was
left was essentially an analysis of randomised cohorts showing little
difference between, for example, different oral morphine prepara-
tions or different transdermal fentanyl preparations.

This is not without some practical importance because it suggests
that, as long as the expected pain relief follows at sensible doses, at
least some opioids can be chosen for use based on convenience to
the provider and the person with cancer pain, or the availability, or
the cost. We can at least be sure that some, perhaps most, people
treated will have adverse events; and some, probably a few, will find
these intolerable and will discontinue treatment with one opioid
and move to an alternative opioid.

It remains disappointing that more cannot be said, despite this
moderately large number of studies and participants.

Quality of the evidence
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Many, if not most, of the studies in the individual reviews had one
or more elements that indicated a high risk of bias. This was often
a lack of blinding, and restricting inclusion of studies to those
convincingly double blind would have resulted in a significant
reduction in the number of included studies. Stringent exclusion
of studies with risk of bias items known to have potentially large
positive bias effects in pain studies would have meant a major
reduction in the number of included studies, even for some of the
most recently introduced opioids.

Small size is increasingly recognised as being a major issue in
studies and reviews (Fanelli 2017; Moore 1998; Nguyen 2017;
Thorlund 2011), and some Cochrane Reviews have been criti-
cised for making conclusive assessments of evidence based on in-
adequate information, largely or wholly from small underpowered
studies (AlBalawi 2013; Brok 2009; Roberts 2015; Turner 2013).
The average size of studies in the individual reviews was below 100
participants for codeine, buprenorphine, methadone, morphine,
and tramadol, between 100 and 200 for hydromorphone, fen-
tanyl, and oxycodone, and above 200 only for tapentadol. Many
individual studies may therefore also have been at risk of bias be-
cause of the small size.

Some individual trial sizes were disappointingly low - as low as
11 participants at one extreme. Recent studies for the new opioid
tapentadol were more realistic in size.

Reporting of adverse events was poor and inconsistent, with un-
derpowered studies and little or no information about how the
data were collected. This is disappointing, since adverse events
are common with opioids, and treatment choices are frequently
driven by issues of tolerability.

The majority of studies were sponsored by pharmaceutical compa-
nies and designed to show non-inferiority to instant-release mor-
phine for modified-release morphine products, or to show non-in-
feriority (particularly to morphine) of newer potent opioids. This
might be helpful for licensing and marketing purposes for phar-
maceutical companies, but is of limited value in patient care. As far
as we can tell there has been little investment in clinical trials from
government or charities, despite the large sums spent on treating
cancer pain.

Where we were able to obtain the GRADE assessment of quality
of the evidence from the included reviews, it was judged to be very
low. We agreed with these assessments, principally because of poor
reporting, often small numbers of events, and high risk of bias on
one or more items.

Very low quality means that we have very little confidence in the
effect estimate; the true effect is likely to be substantially different
from the estimate of effect.

Potential biases in the overview process

We are unaware of any biases in the review process. One potential
bias is the overlap between authors of the overview and of some of
the individual reviews. This has been addressed by having other

experienced authors for the overview.

Agreements and disagreements with other
studies or reviews

We are not aware of any other overviews of opioids for cancer pain
for comparison.

AUTHORS’ CONCLUSIONS

Implications for practice
For people with cancer pain

The amount and quality of evidence around the use of opioids for
treating cancer pain is disappointingly low, although the evidence
we have is that around 19 out of 20 people with moderate or severe
pain who are given opioids and are able to tolerate them should
have that pain reduced to mild or no pain within 14 days. This
accords with the clinical experience in treating many people with
cancer pain over many years. Most people will experience adverse
events, and help may be needed to manage the more common un-
desirable adverse effects such as constipation and nausea. Perhaps
1 in 10 people treated with opioids will find these adverse events
intolerable, leading to a change in treatment.

For clinicians

The amount and quality of evidence around the use of opioids for
cancer pain is low. But around 95% of people with moderate or
severe pain should be able to titrate to no or only mild pain within
14 days (Wiffen 2016). This is a clinically important treatment
goal judged to be valuable by patients, and probably with economic
benefits to health services. Adverse events will be common, but
withdrawals due to adverse events uncommon. Oral morphine
remains the gold standard for treating moderate to severe cancer

pain.

For policy makers

The amount and quality of evidence around the use of opioids for
cancer pain is low. But around 95% of people with moderate or
severe pain should be able to titrate to no or only mild pain within
14 days (Wiffen 2016). This is a clinically important treatment
goal judged to be valuable by patients, and probably with economic
benefits to health services. Adverse events will be common, but
withdrawals due to adverse events uncommon. Oral morphine
remains the gold standard for treating moderate to severe cancer
pain. The WHO ladder has strong opioids as the top rung of

the ladder, and the evidence we have, such as it is, supports that
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position; the WHO ladder is under review at the time of writing.
We suggest that policy makers have a duty to ensure that opioids
such as morphine are available to all who need them for treating
cancer pain.

For funders

This review demonstrates that it is possible to titrate with oral
morphine of any formulation, and to be confident that most pa-
tients will achieve a high level of pain relief within two weeks.
There is likely to be a small number of patients who do not benefit
from morphine, or who may develop intolerable adverse events, so
other opioids need to be included in formularies. Oral morphine
remains the gold standard for treating moderate to severe pain.
The WHO ladder has strong opioids as the top rung of the ladder,
and the evidence we have, such as it is, supports that position.
Opioids are tried and tested for the treatment of cancer pain. Mor-
phine remains the first line treatment in guidelines and textbooks,
although oxycodone is the major opioid in the USA. Fentanyl
as a transdermal patch is widely used in higher income countries
and may cause less constipation than oral opioids. Codeine has no
proven role from clinical trial data in treating cancer pain.

Implications for research

General

The reviews on opioids for cancer pain reveal some major problems
with our evidence. The WHO pain ladder is now over 30 years old,
and remains probably the most-used and best-understood pain
guidance worldwide. Despite its obvious importance there are few
studies that clearly demonstrate how best to perform a study on
the most important top rung relating to the treatment of moderate
to severe pain.

Relatively few reviews were able to obtain data from studies that
would be useful in clinical practice, namely the proportion of peo-
ple with cancer having no or only mild pain within a relatively
short time, for example one week after starting treatment. Many
individual studies reported statistical outcomes only, rather than
absolute pain intensity values. And even when absolute pain in-
tensity values were given, they were often given as average values,
rather than in terms of the number who achieved a useful degree
of pain relief.

Given that many of the better-quality studies in this review were
completed within the last 20 years, the obvious implication for
research is to instigate an opioid trialists’ collaboration in order to
undertake retrospective analyses of clinical trial data, using out-
comes of clear patient benefit (no worse than mild pain within
two weeks of starting opioid titration), and time taken to achieve
that benefit. Trialist collaborations have proved highly informative,
with the Antiplatelet Trialists’ Collaboration probably the largest

example of how retrospective pooling and analysis of clinical trial
data can lead to improvements in treatment.

Design

Several methodological issues stand out.

The first is the use of outcomes of value to people with cancer pain.
Existing trials are designed more for purposes of registration and
marketing than informing and improving clinical practice, often
because the outcomes chosen are average pain scores, or statistical
differences, and rarely how many individuals achieve satisfactory
pain relief.

The second is the time taken to achieve good pain relief. Some
of the reviews - but not individual trials - have defined this as no
worse than mild pain within 14 days. This allows for the needs
of a titrating dose, but is within a reasonable time. Some might
argue that seven days or less would be preferable, but the fact is
that we do not have the data available to investigate this point,
even though several better-quality and more modern studies may
well have the measurements needed to elucidate it.

The third is design. Many studies had a cross-over design; even
though some were relatively short there was significant attrition.
Parallel group designs may be preferable.

The fourth is size. Many of the studies were very small, and, com-
bined with cross-over design and consequent attrition, ended up
reporting on very few participants. Much larger studies of at least
several hundred participants are needed.

There are some other design issues that might be addressed. Most
important might well be a clear decision concerning the gold-stan-
dard treatment comparator. Placebo-controlled studies in cancer
pain are unlikely to be ethically feasible. In that case an effective
and commonly-available therapy is the ideal common comparator
in randomised trials. Oral immediate-release morphine may be
that common comparator. Another is the use of prospective cohort
studies rather than randomised trials. Studies could incorporate
initial randomisation but a pragmatic design in order to provide
immediately-relevant information on effectiveness and costs. Such
designs in pain conditions have been published (Moore 2010).

Measurement (endpoints)

Trials need to consider additional endpoints of no worse than mild
pain as well as the impact of opioids on symptoms that raise serious
concerns such as consciousness, appetite, and thirst. The choice
of measures to be used in cancer pain studies is not necessarily
straightforward.
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APPENDICES

Appendix |. Search strategy

#1 MeSH descriptor: [Pain] explode all trees (37699)

#2 pain*:ti,ab,kw (Word variations have been searched) (103216)

#3 #1 or #2 (108564)

#4 MeSH descriptor: [Neoplasms] explode all trees (61198)

#5 (cancer® or neoplas® or tumo* or carcinoma* or hodgkin* or nonhodgkin* or adenocarcinoma* or leuk?emia* or metasta* or
malignan* or lymphoma* or sarcoma* or melanoma* or myeloma* or oncolog*):ti,ab,kw (Word variations have been searched) (141915)
#6 #4 or #5 (145244)

#7 MeSH descriptor: [Narcotics] this term only (808)

#8 MeSH descriptor: [Analgesics, Opioid] explode all trees (6136)

#9 (morphine or buprenorphine or codeine or dextromoramide or diphenoxylate or dipipanone or dextropropoxyphene or
propoxyphene or diamorphine or dihydrocodeine or alfentanil or fentanyl or remifentanil or meptazinol or methadone or nalbuphine
or oxycodone or papaveretum or pentazocine or meperidine or pethidine or phenazocine or hydrocodone or hydromorphone or lev-
orphanol or oxymorphone or butorphanol or dezocine or sufentanil or ketobemidone):ti,ab,kw (Word variations have been searched)
(29909)

#10 #7 or #8 or #9 (31118)

#11 #3 and #6 and #10 (1671)

#12 non-cancer® or noncancer*:ti,ab,kw (Word variations have been searched) (502)

#13 #11 not #12 (1169)

Limit to Cochrane Reviews (25)
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Appendix 2. GRADE: criteria for assigning grade of evidence

The GRADE system uses the following criteria for assigning a quality level to a body of evidence (Chapter 12, Higgins 2011).
e High: randomised trials; or double-upgraded observational studies.
e Moderate: downgraded randomised trials; or upgraded observational studies.
e Low: double-downgraded randomised trials; or observational studies.
e Very low: triple-downgraded randomised trials; or downgraded observational studies; or case series/case reports.

Factors that may decrease the quality level of a body of evidence are:
1. limitations in the design and implementation of available studies suggesting high likelihood of bias;
2. indirectness of evidence (indirect population, intervention, control, outcomes);
3. unexplained heterogeneity or inconsistency of results (including problems with subgroup analyses);
4. imprecision of results (wide confidence intervals);
5. high probability of publication bias.
Factors that may increase the quality level of a body of evidence are:
1. large magnitude of effect;
2. all plausible confounding would reduce a demonstrated effect or suggest a spurious effect when results show no effect;
3. dose-response gradient.

WHAT’S NEW
Last assessed as up-to-date: 4 May 2017.

Date Event Description

7 July 2017  Review declared as stable ~ See Published notes.
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