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A B S T R A C T

Background

Chronic pain is common and can be challenging to manage. Despite increased utilisation of opioids, the safety and efficacy of long-term

use of these compounds for chronic non-cancer pain (CNCP) remains controversial. This overview of Cochrane Reviews complements

the overview entitled ’High-dose opioids for chronic non-cancer pain: an overview of Cochrane Reviews’.

Objectives

To provide an overview of the occurrence and nature of adverse events associated with any opioid agent (any dose, frequency, or route

of administration) used on a medium- or long-term basis for the treatment of CNCP in adults.

Methods

We searched the Cochrane Database of Systematic Reviews (the Cochrane Library) Issue 3, 2017 on 8 March 2017 to identify all

Cochrane Reviews of studies of medium- or long-term opioid use (2 weeks or more) for CNCP in adults aged 18 and over. We assessed

the quality of the reviews using the AMSTAR criteria (Assessing the Methodological Quality of Systematic Reviews) as adapted for

Cochrane Overviews. We assessed the quality of the evidence for the outcomes using the GRADE framework.

Main results

We included a total of 16 reviews in our overview, of which 14 presented unique quantitative data. These 14 Cochrane Reviews

investigated 14 different opioid agents that were administered for time periods of two weeks or longer. The longest study was 13

months in duration, with most in the 6- to 16-week range. The quality of the included reviews was high using AMSTAR criteria, with

11 reviews meeting all 10 criteria, and 5 of the reviews meeting 9 out of 10, not scoring a point for either duplicate study selection

and data extraction, or searching for articles irrespective of language and publication type. The quality of the evidence for the generic

adverse event outcomes according to GRADE ranged from very low to moderate, with risk of bias and imprecision being identified
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for the following generic adverse event outcomes: any adverse event, any serious adverse event, and withdrawals due to adverse events.

A GRADE assessment of the quality of the evidence for specific adverse events led to a downgrading to very low- to moderate-quality

evidence due to risk of bias, indirectness, and imprecision.

We calculated the equivalent milligrams of morphine per 24 hours for each opioid studied (buprenorphine, codeine, dextro-

propoxyphene, dihydrocodeine, fentanyl, hydromorphone, levorphanol, methadone, morphine, oxycodone, oxymorphone, tapentadol,

tilidine, and tramadol). In the 14 Cochrane Reviews providing unique quantitative data, there were 61 studies with a total of 18,679

randomised participants; 12 of these studies had a cross-over design with two to four arms and a total of 796 participants. Based on

the 14 selected Cochrane Reviews, there was a significantly increased risk of experiencing any adverse event with opioids compared

to placebo (risk ratio (RR) 1.42, 95% confidence interval (CI) 1.22 to 1.66) as well as with opioids compared to a non-opioid active

pharmacological comparator, with a similar risk ratio (RR 1.21, 95% CI 1.10 to 1.33). There was also a significantly increased risk

of experiencing a serious adverse event with opioids compared to placebo (RR 2.75, 95% CI 2.06 to 3.67). Furthermore, we found

significantly increased risk ratios with opioids compared to placebo for a number of specific adverse events: constipation, dizziness,

drowsiness, fatigue, hot flushes, increased sweating, nausea, pruritus, and vomiting.

There was no data on any of the following prespecified adverse events of interest in any of the included reviews in this overview of

Cochrane Reviews: addiction, cognitive dysfunction, depressive symptoms or mood disturbances, hypogonadism or other endocrine

dysfunction, respiratory depression, sexual dysfunction, and sleep apnoea or sleep-disordered breathing. We found no data for adverse

events analysed by sex or ethnicity.

Authors’ conclusions

A number of adverse events, including serious adverse events, are associated with the medium- and long-term use of opioids for CNCP.

The absolute event rate for any adverse event with opioids in trials using a placebo as comparison was 78%, with an absolute event

rate of 7.5% for any serious adverse event. Based on the adverse events identified, clinically relevant benefit would need to be clearly

demonstrated before long-term use could be considered in people with CNCP in clinical practice. A number of adverse events that we

would have expected to occur with opioid use were not reported in the included Cochrane Reviews. Going forward, we recommend

more rigorous identification and reporting of all adverse events in randomised controlled trials and systematic reviews on opioid therapy.

The absence of data for many adverse events represents a serious limitation of the evidence on opioids. We also recommend extending

study follow-up, as a latency of onset may exist for some adverse events.

P L A I N L A N G U A G E S U M M A R Y

Side effects of opioid drugs when used to treat chronic non-cancer pain in the medium- or long-term

Bottom line

There is good-quality evidence showing that side effects can occur in people with chronic non-cancer pain who use opioid medicines

for longer than two weeks.

Background

Opioids are a type of pain medicine related to opium. We conducted an overview of Cochrane Reviews, which are a type of scientific

paper, to learn what these papers said about the side effects of opioid drugs. We were interested in the medium- and long-term side effects

with this treatment for pain in adults who use opioid medicines who have chronic pain that is not due to cancer. We studied opioid

medications compared to pills that do not contain any medicine (placebos) and opioid medications compared to other treatments.

Key results

In March 2017, we found 16 Cochrane Reviews of 14 different opioid medicines, including codeine, morphine, and oxycodone. These

papers included 61 studies with more than 18,000 participants. We found that people who take opioids have a higher risk of having

any side effect, such as constipation, dizziness, and nausea, as well as having a serious side effect. We did not find any information in

the Cochrane Reviews about many of the known and sometimes serious side effects of opioids, such as addiction, depression, and sleep

problems.

Quality of the reviews and the evidence
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We rated the quality of the included reviews out of 10 points. As all of the reviews scored 9 or 10 out of 10, we are confident that

the quality of the included reviews is very good. We also rated the quality of the evidence from studies using four levels: very low, low,

moderate, or high; these ratings showed how sure we could be about our results for the side effects of opioids. Very low-quality evidence

meant that we are very unsure about the results. High-quality evidence meant that we are very sure of the results. All of our ratings

were between very low and moderate.

B A C K G R O U N D

Description of the condition

Pain is described as “an unpleasant sensory and emotional expe-

rience associated with actual or potential tissue damage, or de-

scribed in terms of such damage” (Merskey 1994). Chronic pain is

typically described as pain on most days for at least three months.

Chronic non-cancer pain (CNCP) is any chronic pain that is not

due to a malignancy. Chronic non-cancer pain is frequently di-

vided into neuropathic pain (i.e. pain originating in nerves) and

non-neuropathic or nociceptive pain, which is often musculoskele-

tal in origin and arises from structures such as muscles, bones, or

ligaments.

Chronic non-cancer pain is very common in adults. A recent re-

view estimated the prevalence of CNCP (of moderate or severe

intensity, lasting more than three months) at approximately 20%,

with considerable variation between studies (Moore 2014). The

impact of CNCP on life is substantial, affecting quality of life and

activities of daily living, social life, and work, with approximately

20% of people with chronic pain unable to work due to pain

(Moore 2014).

The personal and subjective nature of pain makes objective mea-

surement impossible; the assessment of pain is subjective and based

on individual report (Breivik 2008). Different instruments are

used to measure pain and to determine its impact on the physical,

social, emotional, and spiritual aspects of life.

Description of the interventions

The treatment of pain may encompass a variety of approaches, in-

cluding pharmacological management. Effective pain therapy has

been described in terms of a reduction in pain intensity of at least

50% over study baseline, and results in consistent improvements in

fatigue, sleep, depression, quality of life, and work ability (Moore

2014). Opioid therapy is used for the treatment of both acute and

chronic pain conditions. There is a large number of policies and

guidelines to assist with the use of opioids for the management

of chronic pain. The World Health Organization (WHO) pub-

lished a field-tested analgesic ladder to guide the use of sequentially

stronger pain medications for the relief of cancer pain, including

opioids and non-opioids such as non-steroidal anti-inflammatory

drugs (NSAIDs) (WHO 1996). This tool is now applied generally

for people who require analgesic treatment and is widely used for

both cancer and non-cancer pain (Vargas-Schaffer 2010).

Long-term opioid use may be associated with problematic patterns

of use, leading to clinically significant impairment or distress, in-

cluding substance use disorders (i.e. abuse and dependence). Opi-

oid use may also be associated with somatic and psychological

sequelae, including depressive disorders, anxiety disorders, sleep

disorders, sexual dysfunction, and delirium (APA 2013). Further-

more, chronic opioid use is associated with a risk of fatal and non-

fatal overdose, as well as cardiovascular events, endocrinological

harms, and motor vehicle accidents (Dowell 2016). High-quality

evidence demonstrates that an increased risk of vehicle crashes ex-

ists with the use of opioids (Hegmann 2014a). Operating a vehicle

is considered a surrogate for safety-sensitive work tasks, and hence

the use of opioids is usually deemed incompatible with working in

safety-sensitive positions (Hegmann 2014a), and may also be in-

compatible with decision-critical tasks. Opioid use may therefore

have direct implications on ability to work and economic produc-

tivity.

The American College of Occupational and Environmental

Medicine’s Evidence-based Practice Guidelines conclude that qual-

ity evidence (moderate or high quality) does not support the con-

cept of superiority of opioids over NSAIDs or other medications

for the treatment of CNCP (Hegmann 2014b). Estimates of ef-

ficacy may also be inflated by inappropriate imputation methods

(McQuay 2012). Furthermore, there is a relative dearth of liter-

ature available on how to discontinue opioids in high-dose users

(Windmill 2013).

In view of the absence of dependable, high-quality evidence for

long-term benefits with the use of opioids for CNCP, the Centers

for Disease Control and Prevention suggest utilising the lowest

effective dose, with careful reassessment of benefits versus risks

when increasing the dose to 50 morphine milligram equivalents

or more per day (Dowell 2016).

How the intervention might work
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This overview focused on the use of opioids for their key function

of analgesia. Opium is a plant-derived substance, with pharmaco-

logically active ingredients including morphine and codeine. The

term ’opioids’ can refer to either naturally occurring compounds

(’opiates’) or synthetic compounds. Opioids act by binding to opi-

oid receptors; mu, kappa, and delta opioid receptors are widely dis-

tributed throughout the nervous system (Rachinger-Adam 2011).

Opioids bring about complex changes at the cellular and molec-

ular level, decreasing pain perception and increasing tolerance to

painful stimuli (Borg 2014).

Other opioid actions include euphoria (Schulteis 1996), sedation,

drowsiness, and endocrine dysregulation (Vuong 2010). Opioids

alter sleep regulation, and are associated with poor sleep quality,

insomnia, respiratory depression, sleep apnoea, and sleep-disor-

dered breathing (Zutler 2011). Physiological dependence on opi-

oids may develop rapidly after the initiation of opioid use, leading

to opioid abuse and dependence (opioid use disorder). Increasing

doses of opioids over time are a common and significant concern

with this group of medications (Kosten 2002).

A number of effects have been identified with the acute adminis-

tration of opioids or in opioid-naive people; it has been suggested

that chronic opioid use results in fewer medical problems (Rass

2014). However, there are serious and potentially lethal adverse

effects that may occur with long-term use.

Why it is important to do this overview

Opioids are now commonly and increasingly used for the treat-

ment of pain, including CNCP (Zutler 2011). In fact, there has

been a large increase in the use of opioids for CNCP in recent years

despite safety concerns and a lack of convincing evidence of effec-

tiveness (Kidner 2009; Chapman 2010; Bohnert 2012). Evidence

of utilisation of larger doses of opioids for the treatment of CNCP

is emerging. For example, one analysis of Workers’ Compensation

Board (WCB) data (where the vast majority of claimants with

pain would have non-malignant pain) from Manitoba, Canada,

demonstrated a dramatic increase in the average opioid dose pre-

scribed over time: from less than 500 morphine milligram equiva-

lents per person per year in 1998 to over 6000 morphine milligram

equivalents per person per year in 2010. Moreover, compared to

other Manitobans, the WCB claimant population was about twice

as likely to be prescribed doses above 120 morphine milligram

equivalents per day (Kraut 2015). Opioid use often continues post-

claim, and both duration and dose of post-claim opioid use are cor-

related with the dose during the claim (Shafer 2015). Dramatic in-

creases in the number of opioid prescriptions have been seen across

the world since the 2000s, for example in the UK (Zin 2014),

Australia (Leong 2009), and the USA (Manchikanti 2012a). The

rate of dispensing of high-dose opioids specifically (i.e. doses of

200 morphine milligram equivalents per day or greater) increased

in Canada by 23% between 2006 and 2011 (Gomes 2014).

The previous perception of the adverse event profile associated

with opioid use may have contributed to the current opioid use

and overdose epidemic in North America, which has been decades

in the making. A letter published in The New England Journal of
Medicine in 1980 examined the incidence of narcotic addiction

in 39,946 hospitalised medical patients and suggested that addic-

tion was rare in patients treated with opioids (Porter 1980). Later

in the 1980s, Portenoy and Foley described an addiction risk of

lower than 1% (Portenoy 1986). By current standards, most of

the patients in that study were not on high-dose opioids: two-

thirds (n = 25) required a dose of less than 20 morphine mil-

ligram equivalents per day, while only four participants received

more than 40 morphine milligram equivalents per day (Portenoy

1986). Another survey of 100 participants receiving opioids for

CNCP (mean treatment duration 224 days) suggested partial or

good relief for almost 80% of those participants, with the most

common adverse events listed as nausea and constipation, but no

reported cases of respiratory depression or addiction (Zenz 1992).

Guidelines for managing CNCP published in 1995 in the Cana-
dian Family Physician cited evidence in support of an extremely

low risk of addiction and evidence of high rates of efficacy of opi-

oids for CNCP, as well as a relative paucity of adverse events in

people first receiving opioids for medical reasons (Hagen 1995).

However, the liberal use of opioids for CNCP has come under

scrutiny due to questions about their effectiveness and the po-

tential for adverse events, abuse, and addiction (NOUGG 2010;

Franklin 2014; Häuser 2014; Nuckols 2014; Katz 2015). There

has recently been considerable criticism of earlier publications and

their role in contributing to the opioid epidemic. One seminal

paper, Porter 1980, was described as having been “heavily and un-

critically cited as evidence that addiction was rare with long-term

opioid therapy. We believe that this citation pattern contributed

to the North American opioid crisis by helping to shape a narra-

tive that allayed prescribers’ concerns about the risk of addiction

associated with long-term opioid therapy” (Leung 2017).

The updated Canadian opioid guidelines, Busse 2017, had also

come under criticism for potential financial conflicts of inter-

est (Howlett 2017), highlighting the need for independent and

unbiased summaries of the evidence such as those provided by

Cochrane.

In contrast to the early and more permissive approaches to opioid

use for CNCP, more recent evidence suggests that opioid abuse

and addiction are well documented among people with chronic

pain (Vowles 2015). There is a potential for opioid addiction to

develop even if these compounds are used for the management of

severe pain (Kosten 2002; Huffman 2015; Vowles 2015). The risk

for addiction increases with increasing opioid doses. Huffman and

colleagues reported that a 50-milligram increase in oral morphine

milligram equivalent dose almost doubled the risk of addiction;

a 100-milligram dose increase was associated with a three-fold

increase in that risk (Huffman 2015).

There is furthermore the potential for serious adverse events. Se-
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rious adverse events, as defined by the US Food and Drug Ad-

ministration, are those with patient outcomes of life-threaten-

ing effects, hospitalisation, disability or permanent damage, in-

tervention to prevent permanent impairment, drug dependence

or abuse, death, or another event that jeopardises the patient or

requires treatment to prevent one of the other outcomes (FDA

2016). Some outcomes, including sleep-disordered breathing and

respiratory depression, may result in opioid-associated deaths and

demonstrate a clear relationship to dose (Walker 2007; Jungquist

2012). Drug interactions are another concern, as is interaction

with alcohol, which can result in several types of serious adverse

events (McCance-Katz 2010).

Hegmann and colleagues summarised the substantial increase in

the use of opioids and the increase in deaths associated with opioids

(Hegmann 2014b). Opioid-related deaths are common and can

occur even when the prescription is in accordance with guidelines.

Most opioid-related deaths in the USA (60%) occurred in peo-

ple given prescriptions based on prescribing guidelines by medical

boards (with 20% of deaths at doses of 100 morphine milligram

equivalents per day or less, and 40% in people who received doses

above that threshold). The remaining 40% of deaths occurred in

people abusing the drugs (Manchikanti 2012a). Abuse of opioids

may be related to multiple prescriptions/’double-doctoring’, re-

questing early refills, and drug diversion.

A consensus is emerging that long-term opioid therapy for

CNCP may be appropriate only for well-selected populations

(Manchikanti 2012b). Furthermore, agreement is building that

high-dose opioid treatment should be used with extreme caution

for indications other than cancer pain.

O B J E C T I V E S

To provide an overview of the occurrence and nature of adverse

events associated with any opioid agent (any dose, frequency, or

route of administration) used on a medium- or long-term basis

for the treatment of CNCP in adults.

M E T H O D S

Criteria for considering reviews for inclusion

We included all Cochrane Reviews that assessed medium- or long-

term opioid use for CNCP due to any condition in adults. The

reviews must have reported our specified adverse event outcomes.

We planned to analyse data from trials of opioids versus placebo

and opioids versus non-opioid treatments. We planned to analyse

data from randomised controlled trials (RCTs) and other study

designs separately.

Search methods for identification of reviews

We searched the Cochrane Database of Systematic Reviews (the

Cochrane Library), Issue 3, 2017, on 8 March 2017, using the

search strategy presented in Appendix 1.

Data collection and analysis

Selection of reviews

Medium- and long-term opioid use have been variably defined.

For our overview, we defined opioid use between two weeks and

two months as medium-term and two months or longer as long-

term use. We would expect trial durations of two weeks or more

to be relevant for a chronic painful condition. Included reviews

therefore assessed RCTs of opioid use versus placebo or active

(non-opioid) comparator for two weeks or longer, for CNCP due

to any condition in adults.

The reviews must also have reported the inclusion and exclusion

criteria used to select studies and the presence or absence of one or

more of our specified adverse event outcomes. We only included

trials from the reviews that met our criteria in the analyses.

Data extraction and management

Two overview authors (of CE, VL, and TJ) independently screened

the results of the electronic search by title and abstract to assess

reviews for inclusion. We obtained the full-text versions of reviews

deemed potentially relevant and subsequently applied the eligibil-

ity criteria to determine final inclusion. Reasons for exclusion are

detailed in Table 1. Any disagreements were resolved by discussion

or by consulting a third overview author (SSt).

We piloted a standardised data extraction form on three reviews

and revised this for clarity and comprehensiveness. At least two

overview authors (of CE, TJ, DK, VL, BS, and FK) then indepen-

dently extracted data using this form and assessed methodological

quality. After completion of the analyses, two overview authors

(CE, TJ) independently assessed the quality of the evidence for the

outcomes of interest. Where we were unable to achieve consensus,

we consulted a third overview author (SSt).

We extracted data on the following:

• citation details;

• conditions studied;

• number of included studies;

• study and participant characteristics;

• opioid medications used, formulation, doses, and

frequencies of administration;

• adverse event outcomes;

• which studies were eligible, if there were studies from the

review that did not meet all of the eligibility criteria.

The adverse event outcomes of interest were:
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• number of participants with any adverse event;

• number of participants with any serious adverse event;

• number of participants who withdrew from the studies due

to adverse events;

• number of deaths;

• number of participants who experienced the following

specific adverse events (of any severity):

◦ addiction;

◦ cognitive dysfunction;

◦ constipation;

◦ depressive symptoms or other mood disturbances;

◦ hypogonadism or other endocrine dysfunction;

◦ infection;

◦ respiratory depression;

◦ sexual dysfunction;

◦ sleep apnoea or sleep-disordered breathing;

◦ xerostomia.

We added the following adverse events, which were not originally

identified by us as outcomes of interest, but were reported in the

included reviews and deemed relevant:

◦ anorexia (loss of appetite);

◦ diarrhoea;

◦ dizziness;

◦ drowsiness;

◦ fatigue;

◦ headache;

◦ hot flushes;

◦ increased sweating;

◦ nausea;

◦ pruritus;

◦ sinusitis;

◦ unspecified gastrointestinal events;

◦ unspecified neurological events;

◦ vomiting.

We consulted the original study reports where necessary to clar-

ify discrepancies in data across reviews, or where only partial data

was presented in the reviews. Some adverse events were variably

named between the trials and reviews; we accepted different ter-

minology as long as it pertained to similar concepts. For example,

we combined “drowsiness” and “somnolence”. We added other

specific adverse events that were described in the reviews, as listed

above. If the reporting of adverse events had been specified by sex

or ethnicity in any of the reviews, we would have extracted these

data as well. We aimed primarily to compare opioids to control

groups receiving placebo; we also undertook comparisons of opi-

oids versus non-opioid treatments.

Where data from a trial were presented in more than one review,

these data were only included once and were ascribed to the review

that was published first. There was one exception where the earliest

review, Chaparro 2013, did not include data on adverse events for

one study (O’Donnell 2009), and in this case we used the study

data as presented in a later review (Enthoven 2016). Without such

de-duplication, studies would have been counted multiple times,

as shown in Table 2. We have included an outcome matrix to show

which outcomes were extractable from which reviews (see Table 3

for outcomes reported for opioids versus placebo, and Table 4 for

opioids versus active comparators).

Assessment of methodological quality of included

reviews

An overview of Cochrane Reviews on adverse events associated

with treatments for acute pain has established appropriate criteria

(adapted from the AMSTAR (Assessing the Methodological Qual-

ity of Systematic Reviews) guidance), Shea 2007, for the quality

assessment of the Cochrane Reviews to be included in an overview

(Moore 2015b). Following this example, we assessed the reviews

with the following questions.

• Was an a priori design provided?

• Was there duplicate study selection and data extraction?

• Was a comprehensive literature search performed?

• Were published and unpublished studies included

irrespective of language of publication?

• Was a list of studies (included and excluded) provided?

• Were the characteristics of the included studies provided?

• Was the scientific quality of the included studies assessed

and documented?

• Was the scientific quality of the included studies used

appropriately in formulating conclusions?

• Were the methods used to combine the findings of studies

appropriate?

• Was a conflict of interest stated?

Data synthesis

We performed qualitative and quantitative evidence syntheses as

appropriate. For meta-analysis, we used either a fixed-effect or

alternatively a random-effects model as determined by between-

study heterogeneity. In addition to assessing statistical heterogene-

ity (I² statistic), we also considered clinical heterogeneity between

the studies. We used a fixed-effect model when there was no ev-

idence of significant heterogeneity of either type. We calculated

risk ratios (RRs) and numbers needed to treat for an additional

harmful outcome (NNTH) from the pooled number of events

using the method of Cook and Sackett (Cook 1995). We did not

calculate an NNTH where the RR was not significant (the 95%

confidence interval (CI) of the RR included 1). We also calcu-

lated the proportion of participants experiencing adverse events

and associated 95% CIs; if the lower bound of such a 95% CI was

calculated as negative, we reported it as 0, following the method-

ology of Moore and McQuay (Moore 2005). We conducted the

methodology for our overview and for meta-analyses according

to the Cochrane Handbook for Systematic Reviews of Interventions
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(Higgins 2011). We performed our analyses for all opioid agents

together. We had planned to conduct supplementary analyses for

the individual opioid drugs and by trial duration. In some reviews,

outcomes were reported only for a treatment group and not for the

placebo or comparator group. We have therefore presented addi-

tional summary data for adverse events experienced with opioids

from studies with or without reported comparators.

We assessed the quality of the evidence on adverse events associated

with medium- and long-term use of opioids for CNCP using

the GRADE approach as applied in Cochrane Reviews (Higgins

2011). See Appendix 2 for a further description of the GRADE

system.

R E S U L T S

Our searches of the Cochrane Database of Systematic Reviews

identified 421 records. We excluded 397 records based on titles

and abstracts, and obtained the full texts of the remaining 24

records. We excluded eight reviews for reasons such as the reviews

not reporting non-cancer pain separately, not studying opioids, or

investigating acute rather than chronic pain (Table 1).

We included 16 Cochrane Reviews in total. For a further descrip-

tion of our screening process, see the study flow diagram (Figure

1).
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Figure 1. Study selection.
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Description of included reviews

We included a total of 16 reviews in the overview, of which 15

presented quantitative data, and 14 of these presented quantitative

data that was not already included in a previously published re-

view. The 14 Cochrane Reviews containing novel quantitative data

investigated 14 different opioid agents (buprenorphine, codeine,

dextropropoxyphene, dihydrocodeine, fentanyl, hydromorphone,

levorphanol, methadone, morphine, oxycodone, oxymorphone,

tapentadol, tilidine, and tramadol) that were administered for a

period of at least two weeks for CNCP and reported adverse events

(Figure 1 and Table 5). The opioid agents and doses studied in the

included reviews are detailed in Table 6. Conversions were per-

formed to calculate the equivalent milligrams of morphine per 24

hours for each opioid studied, according to the sources in Table 7.

Conversion factors for transdermal fentanyl were computed from

the manufacturer’s monograph (Fentanyl monograph 2017).

On appraising the reviews, we added the following adverse events

to our prespecified list of specific adverse events: anorexia, diar-

rhoea, dizziness, drowsiness, fatigue, headache, hot flushes, in-

creased sweating, nausea, pruritus, sinusitis, unspecified gastroin-

testinal events, unspecified neurological events, and vomiting.

Seven of our prespecified adverse events were not reported in any

of the included reviews: addiction, cognitive dysfunction, depres-

sive symptoms or mood disturbance, hypogonadism or other en-

docrine dysfunction, respiratory depression, sexual dysfunction,

and sleep apnoea or sleep-disordered breathing. In our overview,

we extracted data on serious adverse events if they were reported

as such in the included Cochrane Reviews.

We found no data for adverse events analysed by sex or ethnicity.

We excluded data from studies under two weeks’ duration from

the analysis.

In some reviews, outcomes were reported only for a treatment

group and not for the placebo group. We have therefore presented

summary data for opioids used with or without a comparator as

supplementary analyses (Table 8, Table 9, and Table 10).

In some reviews, specific adverse event outcomes were reported

only as qualitative data. For example, a review on phantom limb

pain noted that constipation, nausea, and drowsiness were com-

monly reported in opioid trials (Alviar 2011). The occurrence of

these adverse events as most common or frequent was echoed by

two other reviews (Cepeda 2006; Whittle 2011), which presented

quantitative data only for generic adverse event outcomes.

Methodological quality of included reviews

The AMSTAR quality assessment found that only two of the cri-

teria were not met by all reviews (Table 11). Two reviews did

not explicitly describe duplicate, independent study selection and

data extraction (Chaparro 2012; Enthoven 2016). Three reviews

did not state that they included non-English, unpublished, and/

or grey literature in their searches (Noble 2010; Chaparro 2013;

McNicol 2013).

GRADE quality judgement

The GRADE quality judgements, which are detailed in Table 12,

Table 13, Table 14, and Table 15, revealed the following:

Opioids compared to placebo

• Any adverse event: moderate quality of evidence

• Any serious adverse event: moderate quality of evidence

• Withdrawal due to adverse events: moderate quality of

evidence

• Constipation: moderate quality of evidence

• Dizziness: moderate quality of evidence

• Drowsiness or somnolence: moderate quality of evidence

• Fatigue: very low quality of evidence

• Hot flushes: very low quality of evidence

• Increased sweating: moderate quality of evidence

• Nausea: moderate quality of evidence

• Pruritus: very low quality of evidence

• Vomiting: low quality of evidence

Opioids compared to active (non-opioid) pharmacological

comparators

• Any adverse event: moderate quality of evidence

• Any serious adverse event: very low quality of evidence

• Withdrawal due to adverse events: moderate quality of

evidence

Opioids compared to non-pharmacological interventions

• Any adverse event: very low quality of evidence

Effect of interventions

Opioids compared to placebo

Number of participants with any adverse event

There was a significantly increased risk of experiencing any adverse

event with opioids compared to placebo (risk ratio (RR) 1.42,

95% confidence interval (CI) 1.22 to 1.66; Figure 2 and Table

16). The absolute event rate was 78% (Table 17).
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Figure 2. Analysis 1.1: Opioids versus placebo, any adverse event.CI: confidence intervaldf: degrees of

freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Number of participants with any serious adverse event

There was an increased risk of experiencing any serious adverse

event with opioids compared to placebo (RR 2.75, 95% CI 2.06

to 3.67; Figure 3). The absolute event rate was 7.5% (Table 17).

Figure 3. Analysis 1.2: Opioids versus placebo, any serious adverse event.CI: confidence intervaldf: degrees

of freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Number of participants who withdrew from the studies due

to adverse events

We found that the risk of participants withdrawing from the tri-

als due to adverse events was significantly increased with opioid

treatment compared to placebo (RR 3.40, 95% CI 3.02 to 3.82;

Figure 4). The absolute event rate was 25% (Table 17).
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Figure 4. Analysis 1.3: Opioids versus placebo, withdrawals due to adverse events.CI: confidence intervaldf:

degrees of freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Number of deaths

A total of two deaths were reported in the included reviews (da

Costa 2014 and Gaskell 2016). In one RCT, Afilalo 2010, reviewed

in da Costa 2014, the death occurred in the oxycodone group and

was ascribed to myocardial infarction. The death in Gimbel 2003,

reviewed in Gaskell 2016, was also in an oxycodone group and

was ascribed to acute renal failure.

Number of participants who experienced specific adverse

events (of any severity)

We also found significantly increased risk ratios with opioids com-

pared to placebo for a number of specific adverse events: constipa-

tion (Figure 5), dizziness (Figure 6), drowsiness (Figure 7), fatigue

(Figure 8), hot flushes (Figure 9), increased sweating (Figure 10),

nausea (Figure 11), pruritus (Figure 12), and vomiting (Figure

13). Table 18 summarises the specific adverse events with opioids

and placebo.

Figure 5. Analysis 2.1: Opioids versus placebo, constipation.CI: confidence intervaldf: degrees of freedomM-

H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)
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Figure 6. Analysis 2.6: Opioids versus placebo, dizziness.CI: confidence intervaldf: degrees of freedomM-H:

Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Figure 7. Analysis 2.7: Opioids versus placebo, drowsiness.CI: confidence intervaldf: degrees of freedomM-

H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Figure 8. Analysis 2.8: Opioids versus placebo, fatigue.CI: confidence intervaldf: degrees of freedomM-H:

Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)
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Figure 9. Analysis 2.10: Opioids versus placebo, hot flushes.CI: confidence intervaldf: degrees of freedomM-

H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Figure 10. Analysis 2.11: Opioids versus placebo, increased sweating.CI: confidence intervaldf: degrees of

freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Figure 11. Analysis 2.12: Opioids versus placebo, nausea.CI: confidence intervaldf: degrees of freedomM-H:

Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Figure 12. Analysis 2.13: opioids versus placebo, pruritus.CI: confidence intervaldf: degrees of freedomM-H:

Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)
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Figure 13. Analysis 2.15: Opioids versus placebo, vomiting.CI: confidence intervaldf: degrees of freedomM-

H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z score (standard score)

Opioids versus active pharmacological comparators

Table 19 outlines the active comparators in the included reviews.

Number of participants with any adverse event

The absolute event rate for any adverse event with opioids com-

pared with active pharmacological comparators was 58% (Figure

14 and Table 20).

Figure 14. Analysis 3.1: Opioids versus active pharmacological comparator, any adverse event.CI:

confidence intervaldf: degrees of freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z

score (standard score)

Number of participants with any serious adverse event

The absolute event rate for any serious adverse event with opioids

compared with active pharmacological comparators was 9.3% (

Figure 15 and Table 20).
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Figure 15. Analysis 3.2: Opioids versus active pharmacological comparator, any serious adverse event.CI:

confidence intervaldf: degrees of freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z

score (standard score)

Number of participants who withdrew from the studies due

to adverse events

The risk of withdrawals from the trials due to adverse events was

increased in participants treated with opioids compared to other

active pharmacological interventions (RR 3.23, 95% CI 2.42 to

4.30; Figure 16 and Table 21). The absolute event rate for with-

drawal from studies due to adverse events for those taking opioids

was 15% (Table 20).

Figure 16. Analysis 3.3: Opioids versus active pharmacological comparator, withdrawals due to adverse

events.CI: confidence intervaldf: degrees of freedomM-H: Mantel-Haenszel method of meta-analysisP:

probabilityZ: Z score (standard score)

Number of deaths

No deaths were reported.

Number of participants who experienced specific adverse

events (of any severity)

No data was reported.

Opioids versus active non-pharmacological

comparators

Number of participants with any adverse event

The absolute event rate for any adverse event with opioids com-

pared with active non-pharmacological comparators was 5.8%

(Figure 17 and Table 22).
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Figure 17. Analysis 4.1: Opioids versus active non-pharmacological comparator, any adverse event.CI:

confidence intervaldf: degrees of freedomM-H: Mantel-Haenszel method of meta-analysisP: probabilityZ: Z

score (standard score)

D I S C U S S I O N

Given the current evidence of limited efficacy and risk for serious

adverse events, primary care providers often find the treatment

of the common condition of CNCP to be challenging (Dowell

2016). There are substantial variations in clinical practice, influ-

enced by politics, economics, and socioeconomic variables, which

complicate generalisation of solutions (Moore 2010). Similarly,

physicians’ opioid prescribing practices are impacted by several fac-

tors, including societal and normative values as well as prescribers’

perception of efficacy of the opioid and the risk of adverse events.

Earlier studies, which have not always been conducted to current

methodological standards, suggest a relative paucity of opioid-re-

lated adverse events, including reports of a low risk of addiction

with the use of opioids (Porter 1980; Portenoy 1986).

The perception of infrequent adverse events and even more infre-

quent serious adverse events, along with advocacy by special inter-

est groups aimed at remedying an undertreatment of chronic pain,

and with marketing efforts by opioid manufacturers, arguably re-

sulted in a bolstering of prescribing by physicians. Reliance on ear-

lier studies with less robust methodology may have contributed to

the current opioid use epidemic and opioid overdoses and deaths.

In the midst of a public health crisis related to opioid use and

overdoses, there was a need to examine the existing evidence to

determine the true nature of occurrence of adverse events, as well

as the efficacy of commonly used approaches to the management

of CNCP. This overview suggests that the occurrence of adverse

events with opioids for CNCP is both common and clinically rel-

evant.

Summary of main results

This overview included 16 Cochrane Reviews, of which 15 re-

ported quantitative data, and 14 of these contained data not al-

ready presented in earlier reviews. The 14 Cochrane Reviews re-

porting unique quantitative data had 18,679 participants, and in-

vestigated 14 different opioids for a variety of chronic non-can-

cer painful conditions where opioids were administered for longer

than two weeks. There is a 42% higher risk of any adverse events

and a 175% increased risk of serious adverse events associated with

opioid use when compared to placebo.

The risks of specific adverse events were increased for constipa-

tion, dizziness, drowsiness, fatigue, hot flushes, increased sweat-

ing, nausea, pruritus, and vomiting.

Overall completeness and applicability of
evidence

This overview of Cochrane Reviews suggests that the occurrence

of adverse events related to the medium- and long-term use of opi-

oids is common, but unlike what is observed in clinical practice,

the included reviews reported a limited range of specific adverse

events. The overview authors consider addiction, cognitive dys-

function, hypogonadism or other endocrine dysfunction, respira-

tory depression, and sleep apnoea or sleep-disordered breathing

as significant harms, none of which were reported in the reviews,

and the absence of reporting represents a serious limitation.

Only two deaths were reported in the reviews, both of which were

in participants randomised to oxycodone, and were ascribed to

myocardial infarction and renal failure, respectively.

The reviews included in this overview also did not report adverse

events by sex or ethnicity. For some adverse events, such as en-

docrinological harms, sex-specific reporting would have been es-

pecially informative.

Quality of the evidence

We utilised AMSTAR to evaluate the included reviews. The

methodological quality of the 16 systematic reviews included in

this overview was high overall. The quality of the evidence for the

outcomes according to GRADE ranged from very low to mod-

erate, with risk of bias and imprecision identified for the follow-

ing generic adverse event outcomes: any adverse event, any serious

adverse event, and withdrawals due to adverse events. A GRADE

assessment of the quality of evidence for specific adverse events
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led to a downgrading to very low to moderate due to risk of bias,

indirectness, and imprecision.

Potential biases in the overview process

To limit the potential for bias in this overview, two overview au-

thors conducted the key steps, involving a third overview author to

resolve discrepancies. We adhered to the methodology described

in the protocol.

Agreements and disagreements with other
studies or reviews

The Canadian guideline for opioid therapy and chronic non-can-

cer pain reports the presence of substantial risks associated with the

use of opioids (Busse 2017). This guideline is a departure from the

2010 Canadian guideline, where 200 mg morphine equivalent per

day was considered a “watchful dose”, and where doses in excess of

this were supported under some circumstances (NOUGG 2010).

Although some differences emerged, the present overview yielded

evidence that was mostly consistent with the 2016 Centers for

Disease Control and Prevention (CDC) guideline for prescribing

opioids for chronic pain (Dowell 2016).

The prevalence of opioid-use disorders in primary care settings

in some recent studies ranged from 3% to 26% (Fleming 2007;

Banta-Green 2009; Boscarino 2010). The CDC guideline reports

the association of long-term opioid use with the development of

opioid abuse and dependence, whereas the reviews included in this

overview did not report opioid abuse or dependence. This should

not be misinterpreted as the absence of risk for the development

of a substance use disorder. Possible explanations are that these

outcomes were not reported in the RCTs or the Cochrane Reviews,

or that the inclusion criteria were sufficiently stringent to have

screened out potential participants with risk factors for addiction

or abuse. Furthermore, trial duration may not have been sufficient

for these adverse events to manifest. In the CDC guideline, there

is mention of an increased risk of fatal and non-fatal overdose

(Dunn 2010; Gomes 2011). Yet, the Cochrane Reviews included

in this overview did not report overdoses, either fatal or non-fatal.

Similarly, there were no instances of endocrinological harms in the

reviews included in this overview, despite the salient caution in

this regard in the CDC guideline.

In their position paper, the American Academy of Neurology sug-

gests that no substantial evidence exists for maintained pain relief

or improved function with chronic opioid use for CNCP with-

out incurring serious risk of developing adverse events (Franklin

2014).

The Washington State guideline on prescribing opioids for pain

suggests that the most commonly reported adverse events in

RCTs included constipation, nausea and vomiting, dizziness, and

drowsiness, but that more serious long-term adverse events have

only been identified from observational studies (AMDG 2015).

These observations from major guideline groups are broadly con-

sistent with the findings of the present overview of Cochrane Re-

views.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

For people with chronic non-cancer pain

A number of adverse events can occur, including serious adverse

events, when opioids are used for CNCP in adults.

For clinicians

Clinicians should be aware that a significant risk increase exists

for a number of adverse events when opioids are used for CNCP

in adults. As there is limited evidence to support the efficacy of

long-term use of opioids in CNCP, an absence of evidence of im-

provement in function and pain scores when high doses of opioids

are used, and robust evidence of harm associated with medium-

to long-term opioid use, prescribers should proceed with caution

prior to initiating treatment with opioids and with even greater

caution when transitioning from short-term to medium- and long-

term use of opioids for people with CNCP. The evidence is severely

limited at this time due to the absence of reporting on expected and

clinically significant adverse events from the Cochrane Reviews.

This limits our ability to evaluate the harms of opioid medications

when used in the medium or long term.

For policymakers

There are a number of adverse events, including serious adverse

events, when opioids are used for CNCP. This should be consid-

ered in policy decisions.

For funders of the intervention(s)

Funders may consider supporting the use of opioids for CNCP

only in exceptional circumstances or after failure of other thera-

peutic modalities, when the benefit outweighs the risks. Funders

of opioid research may consider requiring more detailed reporting

of adverse events.

Implications for research

A number of adverse events that we would have expected to oc-

cur with opioid use were not reported in the included Cochrane

Reviews. Going forward, we recommend consistent reporting of

all relevant adverse events in randomised controlled trials and sys-

tematic reviews on opioid therapy.
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A C K N O W L E D G E M E N T S

This overview complements another Cochrane overview entitled

’High-dose opioids for chronic non-cancer pain: an overview of

Cochrane Reviews’ (Els 2017). For consistency and following dis-

cussion with the Cochrane Pain, Palliative and Supportive Care

editorial office, we have utilised text from that overview for the

present overview.

Cochrane Review Group funding acknowledgement: the National

Institute for Health Research (NIHR) is the largest single funder of

the Cochrane Pain, Palliative and Supportive Care Review Group.

Disclaimer: the views and opinions expressed therein are those

of the authors and do not necessarily reflect those of the NIHR,

National Health Service (NHS), or the Department of Health.
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A D D I T I O N A L T A B L E S

Table 1. Reasons for exclusion

Review Reason for exclusion

Challapalli 2005 Trials either included cancer pain, did not use opioids, or were not at least 2 weeks in duration

Duehmke 2006 Did not exclude cancer pain

Gaskell 2014 Review update published as Gaskell 2016.

Moore 2015a No opioids studied.

Mujakperuo 2010 No opioids studied.
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Table 1. Reasons for exclusion (Continued)

Ramiro 2011 Trials with opioids were less than 2 weeks in duration.

Rubinstein 2012 No opioids studied.

Seidel 2013 Trials with opioids were for acute pain.

Table 2. Number of trials in reviews with quantitative data

Review Total number of trials Number of eligible trials Number of trials also in

other reviews

Number of de-

duplicated trials

Cepeda 2006 11 8 0 8

Chaparro 2012 21 5 4 5

Chaparro 2013 15 10 2 9

da Costa 2014 22 19 2 18

Derry 2015 6 1 1 0

Derry 2016 1 1 0 1

Enthoven 2016 13 1 0 1

Gaskell 2016 5 5 4 1

Haroutiunian 2012 3 2 2 2

McNicol 2013 31 13 10 6

Noble 2010 26 6 1 6

Rubinstein 2011 3 1 0 1

Santos 2015 4 4 2 2

Stannard 2016 1 1 0 1

Whittle 2011 11 2 2 2

Totals 173 79 29 63
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Table 3. Outcome matrix: opioids versus placebo for reviews contributing quantitative outcomes

Events

re-

ported

Cepeda

2006

Cha-

parro

2012

Cha-

parro

2013

da

Costa

2014

Derry

2016
Gaskell

2016

Haroutiu-

nian

2012

McNi-

col

2013

Noble

2010

Santos

2015

Stan-

nard

2016

Whit-

tle

2011

Totals

Any

adverse

event

X X X X X X 6

Any se-

rious

adverse

event

X X X X X X 6

With-

drawals

due to

adverse

events

X X X X X X X X X X 10

Deaths X X X X X X X X X 9

Anorexia

X 1

Con-

stipa-

tion

X X X X 4

Diar-

rhoea

X 1

Dizzi-

ness

X X X X X 5

Drowsi-

ness or

som-

no-

lence

X X X X 4

Fa-

tigue

X 1

Gas-

troin-

testinal

(un-

speci-

X 1
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Table 3. Outcome matrix: opioids versus placebo for reviews contributing quantitative outcomes (Continued)

fied)

Headache

X 1

Hot

flushes

X 1

In-

creased

sweat-

ing

X 1

Infec-

tion

X X 2

Nausea X X X X 4

Ner-

vous

system

(un-

speci-

fied)

X 1

Pruri-

tus

X 1

Sinusi-

tis

X 1

Vomit-

ing

X X X 3

Xeros-

tomia

X 1

An “X” indicates that the outcome was reported (whether or not any participants experienced it).

In Cepeda 2006, “serious adverse events” were defined as adverse events that resulted in withdrawals. These data are therefore included

in both categories for the review in question.

Table 4. Outcome matrix: opioids versus active comparator

Events

reported

Cepeda 2006 Chaparro

2012

Enthoven

2016

Haroutiunian

2012

McNicol 2013 Rubinstein

2011

Totals

Any adverse

event

X X 2
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Table 4. Outcome matrix: opioids versus active comparator (Continued)

Any serious

adverse event

X 1

Withdrawals

due to adverse

events

X X X X 4

Constipation X X 2

Dizziness X 1

Drowsiness or

somnolence

X 1

Nausea X 1

Vomiting X 1

An “X” indicates that the outcome was reported (whether or not any participants experienced it).

Table 5. Characteristics of reviews

Review Date assessed as

up-to-date

Condition(s)

studied

Participant

characteristics

Inclusion crite-

ria

Exclusion crite-

ria

Duration of

treatment in el-

igible studies

Alviar 2011 Oct-11 Phantom limb

pain

Par-

ticipants of any

age with estab-

lished phantom

limb pain

Phar-

macologic agents

given singly or in

combination

Stump/residual

limb pain alone,

or postamputa-

tion pain that

was not phan-

tom pain,

or phantom pain

mixed with other

neuropathic

pains; pharma-

cologic interven-

tions aimed at

preventing

phantom limb

pain

10 weeks

(no quantitative

data reported on

outcomes of in-

terest)

Cepeda 2006 May-06 Osteoarthritis Adults with pri-

mary

or secondary os-

teoarthritis of

the hip or knee

Tramadol or tra-

madol

plus paracetamol

used

Other types of

arthritis; non-os-

teoarthritic joint

pain or back pain

14 to 91 days
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Table 5. Characteristics of reviews (Continued)

Chaparro 2012 Apr-12 Neuropathic

pain

Adults with neu-

ropathic pain

Compared com-

binations of 2

or more drugs

against placebo

or another com-

parator

Stud-

ies with a neurax-

ial approach or

that included in-

jection therapies,

transcutaneous

electrical stimu-

lation, or vita-

mins

5 to 36 weeks

(includes a cross-

over trial

of 9 weeks with 4

conditions)

Chaparro 2013 Apr-13 CLBP Adults with per-

sistent pain in

the low back for

at least 12 weeks

Any opioid pre-

scribed in an out-

patient set-

ting for 1 month

or longer

Participants with

cancer, in-

fections, inflam-

matory arthritic

conditions, com-

pression frac-

tures, or studies

where less than

50% of partici-

pants had CLBP

4 to 15 weeks

da Costa 2014 Aug-12 Osteoarthritis Adults

with osteoarthri-

tis of the knee or

hip

Any type of opi-

oid except tra-

madol

Trials

with inflamma-

tory arthritis ex-

clusively or with

less than 75% of

participants hav-

ing osteoarthritis

of the knee or hip

2 to 30 weeks

Derry 2015 Jan-15 Neuropathic

pain

Adults with

a chronic neuro-

pathic pain con-

dition

Nortriptyline at

any dose, by any

route, compared

to placebo or any

active compara-

tor

Nor-

triptyline given

in combination

with other drugs,

without separate

reporting

28 weeks

(no unique data

was reported)

Derry 2016 Jun-16 Neuropathic

pain

Adults with pos-

therpetic neural-

gia, complex re-

gional pain syn-

drome,

or chronic post-

operative pain

Fentanyl at

any dose, by any

route

Treatment of < 2

weeks

94 to 113 days

Enthoven 2016 Jun-15 CLBP Adults with non-

specific

CLBP for at least

1 or more types

of NSAIDs used

Trials

of NSAIDs no

longer available

6 weeks
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Table 5. Characteristics of reviews (Continued)

12 weeks on the market;

participants with

sciatica or with

specific low back

pain caused by

pathological en-

tities, e.g. infec-

tion, neoplasm,

metas-

tases, osteoporo-

sis, rheumatoid

arthritis, or frac-

tures

Gaskell 2016 Dec-15 Chronic neuro-

pathic pain

Adults

with painful di-

abetic neuropa-

thy or posther-

petic neuralgia

Any dose or for-

mulation of oxy-

codone

Fewer

than 10 partici-

pants per treat-

ment arm, or less

than 2 weeks of

treatment

12 weeks

Haroutiunian

2012

Apr-12 CNCP Adults

having any type

of CNCP

Methadone by

any route

in randomised or

quasi-ran-

domised studies

Studies

with fewer than

10 participants

40 to 119 days

McNicol 2013 Aug-13 Neuropathic

pain

Adults with cen-

tral or peripheral

neuropathic pain

of any aetiology

Opioid agonists

used in an RCT

Partial opioid ag-

onists or agonist-

antagonists used

6

to 16 weeks (in-

cludes a 6- and 8-

week cross-over

trial with 2 con-

ditions)

Noble 2010 May-09 CNCP Adults with

chronic pain for

at least 3 months

Treament for at

least 6 months

Fewer than 10

participants

2 weeks to 13

months

Rubinstein 2011 Dec-09 CLBP Adults

with CLBP, with

or without radi-

ating pain

Mean duration

of CLBP > 12

weeks

Single-

treatment stud-

ies; studies ex-

amining specific

pathologies (e.g.

sciatica)

6 weeks

Santos 2015 Mar-14 CNCP Adults

with osteoarthri-

tis of the knee or

hip, CLBP

Tapentadol ER

in doses of 100 to

500 mg/day

Pain for less than

3 months or that

was not moder-

ate to severe

15 to 52 weeks
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Table 5. Characteristics of reviews (Continued)

Stannard 2016 Nov-15 Neuropathic

pain

Adults with 1

or more chronic

neuropathic pain

conditions

Hy-

dromorphone at

any dose, by any

route

Treatment of < 2

weeks

14 to 16 weeks

Whittle 2011 May-10 Rheumatoid

arthritis pain

Adults

with rheumatoid

arthritis

Opioids

of any formula-

tion at any dose,

by any route

Studies of opi-

oid therapy for

rheumatoid

arthritis in the

immediate post-

operative setting

6 to 10 weeks

CLBP: chronic low back pain

CNCP: chronic non-cancer pain

NSAIDs: non-steroidal anti-inflammatory drugs

RCT: randomised controlled trial

Tapentadol ER: tapentadol extended-release

Table 6. Opioids in included reviews reporting unique quantitative data

Drug For-

mu-

la-

tions

Dos-

ing

Sched-

ule

Dose

(low-

est)

Dose

(high-

est)

MEq

(low-

est)

MEq

(high-

est)

Cepeda

2006

Cha-

parro

2012

Cha-

parro

2013

da

Costa

2014

Derry

2016

En-

thoven

2016

Gaskell

2016

Haroutiu-

nian

2012

Mc-

Ni-

col

2013

No-

ble

2010

Ru-

bin-

stein

2011

San-

tos

2015

Stan-

nard

2016

Whit-

tle

2011

Buprenor-

phine

Trans-

der-

mal

patch

(µg/

h)

- 5

µg/

h

40

µg/

h

12 96 X X

CodeineCon-

tin

Twice

a

day,

3

times

a

day

32 200 4.8 30 X X

Dex-

tro-

propoxyphene

- 3

times

a

day

300 - 30 - X
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Table 6. Opioids in included reviews reporting unique quantitative data (Continued)

Di-

hy-

drocodeine

LA Ev-

ery

12

hours

30 240 3 24 X X

Fen-

tanyl

Trans-

der-

mal

patch

(µg/

h)

- 12.

5

µg/

h

250

µg/

h

45 944 X X X

Hy-

dro-

mor-

phone

ER,

OROSOnce

a

day

4 64 16 256 X X

Lev-

or-

phanol

- 3

times

a

day

0.

45

15.

75

4.

95 173.

5

X

Meth-

a-

done

-

Twice

a

day

5 80 15 240 X X

Mor-

phine

Avinza,

Con-

tin,

CR,

ER,

LA,

SR

Twice

a

day,

once

a

day,

ev-

ery

12

hours,

as

needed

15 300 15 300 X X X X X X X

Oxy-

codone

CR,

ER,

LA,

MR,

PR,

im-

Twice

a

day,

3

times

a

10 160 15 240 X X X X X X X
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Table 6. Opioids in included reviews reporting unique quantitative data (Continued)

me-

di-

ate-

re-

lease,

liq-

uid

day

to 6

times

a

day

Oxy-

codone

and

nalox-

one

PR - - - - - X

Oxy-

codone

and

nal-

trex-

one

- 4

times

a

day

10 40 15 60 X

Oxy-

mor-

phone

ER

Twice

a

day,

ev-

ery

12

hours

10 140 30 420 X X

Tapen-

ta-

dol

ER,

im-

me-

di-

ate-

re-

lease

Twice

a

day,

3

times

a

day

to 6

times

a

day

100 500 40 200 X X X

Ti-

li-

dine

and

nalox-

- - 4 12 10 30 X
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Table 6. Opioids in included reviews reporting unique quantitative data (Continued)

one

Tra-

madol

ER,

LP,

Re-

tard

Twice

a

day,

as

needed,

3

times

a

day,

4

times

a

day,

once

a

day,

ev-

ery

12

hours

37.

5

400 3.

75

40 X X X X X

Dose is given in milligrams, except for transdermal opioids, which are given in micrograms.

CR: controlled-release

ER: extended-release

LA: long-acting

LP: sustained-release (libération prolongée)

MEq: the equivalent number of milligrams of morphine per 24-hour period

MR: modified-release

OROS: extended-release (registered trademark)

PR: Prolonged release

Retard: prolonged-release

SR: sustained-release

Table 7. Opioid dose conversions

Opioid Source Equivalent dose of oral morphine, in mg, per 1 mg of the converted

opioid

Buprenorphine (transdermal) EMRPCC 2016 100

Codeine OARRS 2016 0.15

Dextropropoxyphene Van Griensven 0.1

Dihydrocodeine NHS Wales 0.1
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Table 7. Opioid dose conversions (Continued)

Fentanyl (transdermal) Fentanyl monograph 2017 158*

Hydromorphone OARRS 2016 4

Levorphanol University of Alberta 2017 7.5

Methadone OARRS 2016 3

Oxycodone OARRS 2016 1.5

Oxymorphone OARRS 2016 3

Tapentadol OARRS 2016 0.4

Tilidine Radbruch 2013 0.2

Tramadol OARRS 2016 0.1

Transdermally delivered opioid doses (buprenorphine and fentanyl) are usually expressed as an hourly rate of delivery, but were converted

to the dose per 24 hours before being converted into morphine equivalents.

*Calculated as the mean conversion factor from data in Fentanyl monograph 2017.

Table 8. Any adverse event with opioids (from studies with or without comparators)

Review Events Total Event rate (%)

Average 95% CI

Cepeda 2006 481 1613 29.8 27.6 to 32.1

da Costa 2014 2145 2725 78.7 77.2 to 80.3

Enthoven 2016 454 785 57.8 54.4 to 61.3

Gaskell 2016 40 48 83.3 72.8 to 93.9

Rubinstein 2011 1 17 5.9 -5.3 to 17.1

Santos 2015 766 894 85.7 83.4 to 88

Stannard 2016 21 43 48.8 33.9 to 63.8

Total events 3908 6622 59.0 57.8 to 60.2

CI: confidence interval
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Table 9. Any serious adverse event with opioids (from studies with or without comparators)

Review Events Total Event rate (%)

Average 95% CI

Cepeda 2006 196 899 21.8 19.1 to 24.5

da Costa 2014 9 355 2.5 0.9 to 4.2

Gaskell 2016 4 48 8.3 0.5 to 16.2

Santos 2015 73 1767 4.1 3.2 to 5.1

Stannard 2016 6 134 4.5 1 to 8

Total events 288 3203 9.0 8 to 10

CI: confidence interval

Table 10. Withdrawals due to adverse events with opioids (from studies with or without comparators)

Review Events Total Event rate (%)

Average 95% CI

Cepeda 2006 196 899 21.8 19.1 to 24.5

Chaparro 2012 63 526 12.0 9.2 to 14.8

da Costa 2014 1169 4398 26.6 25.3 to 27.9

Enthoven 2016 132 785 16.8 14.2 to 19.5

Gaskell 2016 3 48 6.3 0 to 13.1

Haroutiunian 2012 11 90 12.2 5.5 to 19

McNicol 2013 19 177 10.7 6.2 to 15.3

Noble 2010 620 1830 33.9 31.7 to 36.1

Santos 2015 480 1770 27.1 24.9 to 29.3

Stannard 2016 3 43 7.0 7 to 7

Whittle 2011 3 11 27.3 27.3 to 27.3

Total events 2699 10,577 25.5 25.5 to 25.5
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Table 11. Results of AMSTAR quality assessment

AM-

STAR

crite-

ria

Alviar

2011

Cepeda

2006

Cha-

parro

2012

Cha-

parro

2013

da

Costa

2014

Derry

2015

Derry

2016

En-

thoven

2016

Gaskell

2016

Haroutiu-

nian

2012

Mc-

Ni-

col

2013

No-

ble

2010

Ru-

bin-

stein

2011

San-

tos

2015

Stan-

nard

2016

Whit-

tle

2011

1. A

pri-

ori

de-

sign

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

2.

Du-

pli-

cate

selec-

tion

and

ex-

trac-

tion

1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1

3.

Com-

pre-

hen-

sive

liter-

ature

search

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

4.

Pub-

lished

and

un-

pub-

lished,

no

lan-

guage

re-

stric-

tions

1 1 1 0 1 1 1 1 1 1 0 0 1 1 1 1

5.

List

of

stud-

ies

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Table 11. Results of AMSTAR quality assessment (Continued)

pro-

vided

6.

Char-

ac-

ter-

istics

of

stud-

ies

pro-

vided

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

7.

Sci-

en-

tific

qual-

ity

as-

sessed

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

8.

Sci-

en-

tific

qual-

ity

used

in

for-

mu-

lat-

ing

con-

clu-

sions

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

9.

Meth-

ods

used

to

com-

bine

ap-

pro-

pri-

ate

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
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Table 11. Results of AMSTAR quality assessment (Continued)

10.

Con-

flict

of in-

terest

stated

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Total

score/

10

10 10 9 9 10 10 10 9 10 10 9 9 10 10 10 10

AMSTAR: Assessing the Methodological Quality of Systematic Reviews

Table 12. GRADE quality judgement: opioids versus placebo

Participants

(reviews)

Risk of bias Inconsistency Indirectness Imprecision Other consid-

erations

Overall quality

of evidence

Any adverse

event

1583

(1 review)

Serious Not serious Not serious Not serious None +++

MODERATE

Any serious

adverse event

108

(1 review)

Serious Not serious Not serious Not serious None +++

MODERATE

Withdrawals

due to adverse

events

2375

(4 reviews)

Serious Not serious Not serious Not serious None +++

MODERATE

Table 13. GRADE quality judgement: opioids versus placebo, specific adverse events

Participants

(reviews)

Risk of bias Inconsistency Indirectness Imprecision Other consid-

erations

Overall quality

of evidence

Constipation 4255

(4 reviews)

Serious Not serious Serious Not serious Strong associa-

tion

+++

MODERATE

Dizziness 4130

(4 reviews)

Serious Not serious Serious Not serious Strong associa-

tion

+++

MODERATE

Drowsiness or

somnolence

3856

(3 reviews)

Serious Not serious Serious Not serious Strong associa-

tion

+++

MODERATE

Fatigue 1589

(1 review)

Serious Not serious Very serious Not serious None +

VERY LOW
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Table 13. GRADE quality judgement: opioids versus placebo, specific adverse events (Continued)

Hot flushes 593

(1 review)

Serious Not serious Very serious Not serious None +

VERY LOW

Increased

sweating

1350

(1 review)

Serious Not serious Very serious Not serious Very strong as-

sociation

+++

MODERATE

Nausea 4346

(3 reviews)

Serious Not serious Serious Not serious Strong associa-

tion

+++

MODERATE

Pruritus 2865

(1 review)

Serious Not serious Very serious Not serious None +

VERY LOW

Vomiting 3368

(2 reviews)

Serious Not serious Very serious Not serious Strong associa-

tion

++

LOW

Table 14. GRADE quality judgement: opioids versus active pharmacological comparator

Participants

(reviews)

Risk of bias Inconsistency Indirectness Imprecision Other consid-

erations

Overall quality

of evidence

Any adverse

event

1583

(1 review)

Serious Not serious Not serious Not serious None +++

MODERATE

Any serious

adverse event

108

(1 review)

Serious Not serious Not serious Very serious None +

VERY LOW

Withdrawals

due to adverse

events

2375

(4 reviews)

Serious Not serious Not serious Not serious None +++

MODERATE

Table 15. GRADE quality judgement: opioids versus non-pharmacological intervention

Participants

(reviews)

Risk of bias Inconsistency Indirectness Imprecision Other consid-

erations

Overall quality

of evidence

Any adverse

event

32

(1 review)

Very serious Not serious Not serious Not serious None +

VERY LOW

Table 16. Opioids versus placebo: risk ratio and number needed to treat for an additional harmful outcome (NNTH) for

generic adverse events

Adverse event Studies Participants Statistical method Risk ratio NNTH

Any adverse event 6 5004 Risk Ratio (M-H, Ran-

dom, 95% CI)

1.42 (1.22, 1.66) 4.20 (3.78, 4.74)
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Table 16. Opioids versus placebo: risk ratio and number needed to treat for an additional harmful outcome (NNTH) for

generic adverse events (Continued)

Any serious adverse

event

6 4324 Risk Ratio (M-H, Fixed,

95% CI)

2.75 (2.06, 3.67) 28.71 (20.50, 47.88)

Withdrawals due to

adverse events

10 11,510 Risk Ratio (M-H, Fixed,

95% CI)

3.40 (3.02, 3.82) 5.55 (5.19, 5.97)

CI: confidence interval

M-H: Mantel-Haenszel method of meta-analysis

Table 17. Absolute event rates: opioids versus placebo

Opioid Placebo

Number of par-

ticipants

Event rate (%) Number of par-

ticipants

Event rate (%)

Analysis Adverse

event

With AE Total Average 95% CI With AE Total Average 95% CI

1.1 Any ad-

verse event

2436 3113 78.3 76.8 to 79.7 1030 1891 54.5 52.2 to 56.7

1.2 Any seri-

ous adverse

event

216 2893 7.5 6.5 to 8.4 57 1431 4.0 3 to 5

1.3 With-

drawals

due to ad-

verse

events

1836 7316 25.1 24.1 to 26.1 297 4194 7.1 6.3 to 7.9

2.1 Constipa-

tion

285 2513 11.3 10.1 to 12.6 94 1742 5.4 4.3 to 6.5

2.6 Dizziness 284 2448 11.6 10.3 to 12.9 71 1682 4.2 3.3 to 5.2

2.7 Drowsi-

ness

or somno-

lence

237 2313 10.3 9 to 11.5 57 1543 3.7 2.8 to 4.6

2.8 Fatigue 57 796 7.2 5.4 to 8.9 29 793 3.7 2.4 to 5

2.10 Hot flushes 14 295 4.8 2.3 to 7.2 5 298 1.7 0.2 to 3.1
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Table 17. Absolute event rates: opioids versus placebo (Continued)

2.11 Increased

sweating

32 674 4.7 3.1 to 6.3 2 676 0.3 0.0 to 0.7

2.12 Nausea 535 2556 20.9 20.9 to 20.9 151 1790 8.4 8.4 to 8.4

2.13 Pruritus 155 1809 8.6 8.6 to 8.6 52 1056 4.9 4.9 to 4.9

2.15 Vomiting 184 2058 8.9 8.9 to 8.9 28 1310 2.1 2.1 to 2.1

AE: adverse event

CI: confidence interval

Table 18. Opioids versus placebo: risk ratio and number needed to treat for an additional harmful outcome (NNTH) for

specific adverse events

Adverse event Studies Participants Statistical method Risk ratio NNTH

Anorexia 1 330 Risk Ratio (M-H, Fixed,

95% CI)

13.64 (0.77, 240.21) -

Constipation 4 4255 Risk Ratio (M-H, Ran-

dom, 95% CI)

2.23 (1.39, 3.59) 16.82 (13.20, 23.19)

Diarrhoea 1 313 Risk Ratio (M-H, Fixed,

95% CI)

2.55 (0.69, 9.43) -

Dizziness 4 4130 Risk Ratio (M-H, Fixed,

95% CI)

2.76 (2.15, 3.55) 13.55 (11.15, 17.28)

Drowsiness, sleepi-

ness, somnolence,

or anergia

3 3856 Risk Ratio (M-H, Fixed,

95% CI)

2.89 (2.19, 3.83) 15.26 (12.34, 20.00)

Fatigue 1 1589 Risk Ratio (M-H, Fixed,

95% CI)

1.96 (1.27, 3.03) 28.54 (17.48, 77.71)

Gastrointestinal

(unspecified)

1 98 Risk Ratio (M-H, Fixed,

95% CI)

1.77 (0.90, 3.47) -

Headache 1 313 Risk Ratio (M-H, Fixed,

95% CI)

0.78 (0.33, 1.84) -

Hot flushes 1 593 Risk Ratio (M-H, Fixed,

95% CI)

2.83 (1.03, 7.75) 32.60 (16.95, 421.76)

Increased sweating 1 1350 Risk Ratio (M-H, Fixed,

95% CI)

16.05 (3.86, 66.69) 22.46 (16.37, 35.78)
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Table 18. Opioids versus placebo: risk ratio and number needed to treat for an additional harmful outcome (NNTH) for

specific adverse events (Continued)

Infection 2 631 Risk Ratio (M-H, Fixed,

95% CI)

0.87 (0.47, 1.61) -

Nausea 3 4346 Risk Ratio (M-H, Fixed,

95% CI)

2.46 (2.08, 2.92) 8.00 (6.88, 9.56)

Nervous system dis-

orders (unspecified)

1 98 Risk Ratio (M-H, Fixed,

95% CI)

2.50 (0.95, 6.56) -

Pruritus 1 2865 Risk Ratio (M-H, Fixed,

95% CI)

1.74 (1.28, 2.36) 27.44 (18.25, 55.27)

Sinusitis 1 318 Risk Ratio (M-H, Fixed,

95% CI)

1.56 (0.52, 4.67) -

Vomiting 2 3368 Risk Ratio (M-H, Fixed,

95% CI)

4.29 (2.90, 6.34) 14.70 (12.10, 18.72)

Xerostomia 1 1668 Risk Ratio (M-H, Fixed,

95% CI)

1.10 (0.47, 2.57) -

CI: confidence interval

M-H: Mantel-Haenszel method of meta-analysis

Table 19. Active comparators in included reviews

Drug Total dose per

day

Dosing schedule Cepeda 2006 Chaparro 2012 Enthoven 2016 Haroutiunian 2012

Celecoxib 400 mg - X

Desipramine 10 to 160 mg - X

Diclofenac 25 to 150 mg Up to 3 times a

day

X

Gabapentin 1200 to 3600 mg 3 times a day X

Lorazepam 0.7 to 1.6 mg Twice a day and 3

times a day

X

Naproxen 250 to 1000 mg - X

Nortriptyline 10 to 160 mg Twice a day X X

An “X” indicates that the drug was used as an active comparator to opioids in the review.

Rubinstein 2011 used a non-pharmacological comparator (spinal manipulative therapy).
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Table 20. Absolute event rates: opioids versus active pharmacological comparator

Opioid Active comparator

Number of par-

ticipants

Event rate (%) Number of partici-

pants

Event rate (%)

Analysis Adverse

event

With AE Total Average 95% CI With AE Total Average 95% CI

1.1 Any ad-

verse event

454 785 57.8 54.4 to 61.3 381 798 47.7 44.3 to 51.2

1.2 Any seri-

ous adverse

event

5 54 9.3 1.5 to 17 1 54 1.9 0 to 5.4

1.3 With-

drawals

due to ad-

verse

events

185 1201 15.4 13.4 to 17.4 56 1174 4.8 3.6 to 6

AE: adverse event

CI: confidence interval

Table 21. Opioids versus active pharmacological comparator: risk ratio and number needed to treat for an additional harmful

outcome (NNTH) for generic adverse events

Adverse event Studies Participants Statistical method Risk ratio NNTH

Any adverse event 1 1583 Risk Ratio (M-H, Ran-

dom, 95% CI)

1.21 (1.10, 1.33) 9.91 (6.67, 19.24)

Any serious adverse

event

1 108 Risk Ratio (M-H, Fixed,

95% CI)

5.00 (0.60, 41.39) -

Withdrawals due to

adverse events

4 2375 Risk Ratio (M-H, Fixed,

95% CI)

3.23 (2.42, 4.30) 9.40 (7.69, 12.11)

CI: confidence interval

M-H: Mantel-Haenszel method of meta-analysis
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Table 22. Absolute event rates: opioids versus active non-pharmacological comparator

Opioid Active comparator

Number of par-

ticipants

Event rate (%) Number of partici-

pants

Event rate (%)

Analysis Adverse

event

With AE Total Average 95% CI With AE Total Average 95% CI

1.1 Any ad-

verse event

1 17 5.8 0 to 17.1 0 15 0 0 to 0

AE: adverse event

CI: confidence interval

A P P E N D I C E S

Appendix 1. Search strategy

#1 MeSH descriptor: (Pain) explode all trees

#2 pain*:ti,ab,kw

#3 #1 or #2

#4 MeSH descriptor: (Analgesics, Opioid) explode all trees

#5 opioid*:ti,ab,kw

#6 codeine or oxycodone or tramadol or hydromorphone or morphine or fentanyl:ti,ab,kw

#7 meperidine or pethidine or dextropropoxyphene or methadone or buprenorphine or pentazocine or hydrocodone or opium or

butorphanol:ti,ab,kw

#8 tapentadol or papaveretum or meptazinol or dipipanone or dihydrocodeine or diamorphine:ti,ab,kw

#9 #4 or #5 or #6 or #7 or #8

#10 #3 and #9 in Cochrane Database of Systematic Reviews

Appendix 2. GRADE Assessment

The GRADE system uses the following criteria for assigning grade of evidence.

• High quality: We are very confident that the true effect lies close to that of the estimate of the effect.

• Moderate quality: We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect,

but there is a possibility that it is substantially different.

• Low quality: Our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of

the effect.

• Very low quality: We have very little confidence in the effect estimate; the true effect is likely to be substantially different from

the estimate of effect.

Grade of evidence is decreased if the following are present.

• Serious (-1) or very serious (-2) limitation to study quality.

• Important inconsistency (-1).
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• Some (-1) or major (-2) uncertainty about directness.

• Imprecise or sparse data (-1).

• High probability of reporting bias (-1).
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