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Abstract
Background and Objective: This updated systematic review evaluated the efficacy, 
acceptability and safety of long-term opioid therapy (LTOT) for chronic non-cancer 
pain (CNCP).
Databases and Data Treatment: Clini caltr ials.gov, CENTRAL and MEDLINE 
until June 2019. We included open-label extension trials with a study duration 
≥26 weeks of RCTs with ≥2 weeks duration. Pooled estimates of event rates of cat-
egorical data and standardized mean differences (SMD) of continuous variables were 
calculated using a random effects model.
Results: We added four new studies with 1,154 participants for a total of 15 studies 
with 3,590 participants. Study duration ranged between 26 and 156 weeks. Studies 
included patients with low back, osteoarthritis and neuropathic pain. The quality of 
evidence for every outcome was very low. 31.1% (95% Confidence interval [CI] 
23.0%–40.7%) of patients randomized at baseline finished the open label period. 
14.1% (95% CI 10.9%–19.4%) of patients dropped out to due adverse events. In 6.3% 
(95 CI 3.9%–10.1%) of patients serious adverse events and in 2.7% (95% CI 1.5%–
4.7%) aberrant drug behaviour were noted. 0.5% (95% CI 0.2%–1.4%) of patients 
died.
Conclusions: Within the context of open-label extension studies, opioids maintain 
reduction of pain and disability and are rather well tolerated and safe. LTOT can be 
considered in carefully selected and monitored patients with low back, osteoarthritis 
and neuropathic pain who experience a clinically meaningful pain reduction with at 
least tolerable adverse events in short-term opioid therapy.
Significance: There is very low quality evidence of the long-term efficacy, toler-
ability and safety of opioids for chronic low back, osteoarthritis and diabetic poly-
neuropathic pain within the context of open-label extension studies of randomized 
controlled trials. Drop out rate due to adverse events and deaths increase with study 
duration. One-third of patients profit from LTOT. Long-term opioid therapy can be 
considered in some carefully selected and monitored patients.

www.wileyonlinelibrary.com/journal/ejp
mailto:
mailto:w.haeuser@web.de
http://Clinicaltrials.gov


266 |   BIALAS et AL.

1 |  INTRODUCTION

The rates of long-term (>3 months; von Korff et al., 2008) 
opioid therapy (LTOT) in chronic non-cancer pain (CNCP) 
are increasing in western countries including Germany 
(Häuser, Schug, & Furlan, 2017). The increase of opioid 
prescriptions was associated with an increase of aberrant 
drug behaviour (abuse, diversion, addiction) and deaths 
(overdose, accident) in North America, the so-called opi-
oid epidemic (Volkow, Jones, Einstein, & Wargo, 2019). A 
systematic review found that the rates of misuse averaged 
between 21% and 29% and of addiction averaged between 
8% and 12% in patients of US pain clinics (Vowles et al., 
2015). Two US and one French claims database studies 
(Chenaf et al., 2019; Ray, Chung, Murray, Hall, & Stein, 
2016; Zeng et al., 2019) found an increased mortality risk 
associated with LTOT.

In the view of the North American opioid crisis, recent 
US systematic reviews on opioids for CNCP applied stan-
dards for the proof of the efficacy and safety of opioids which 
has not been required for any pain drug before. A recent US 
review stated that conclusions on the effectiveness of LTOT 
for chronic pain are not possible due to the paucity of re-
search to date. The authors did not find an RCT >3 months 
comparing opioids to placebo or an active comparator. In ad-
dition, they stated that the studies were not designed to assess 
serious harms of opioid therapy such as abuse and diversion 
(Chou et al., 2015).

The lack of long-term RCTs of opioids might be due to 
the fact that drug agencies such as the European Medicines 
Agency (EMA) require for the proof of efficacy RCTs of at 
least 12 weeks double blind duration (European Medicines 
Agency, 2017). These requirements are met for opioids 
for chronic low back pain (Petzke et al., 2015), neuro-
pathic pain (Sommer et al., 2015) and osteoarthritis pain 
(Schaefert et al., 2015). EMA requires, that long-term effi-
cacy and safety should be tested in uncontrolled long-term 
trials, for instance in an open label extension phase during 
6 to 12  months without placebo (European Medicines 
Agency, 2017). These databases have been neglected in the 
recent US and Canadian evidence-based guidelines on opi-
oid therapy for chronic pain (Busse et al., 2017; Dowell, 
Haegerich, & Chou, 2016).

For the second update on the German guidelines on 
LTOT for CNCP (LONTS; Häuser, Bock, et al., 2015) we 
updated our review of open label extension studies of ran-
domized controlled trials of opioids with a study duration of 
≥2 weeks for any type of CNCP with patients with any age 
(Häuser, Bernardy, & Maier, 2015). Specifically we studied, 
how many patients remained on opioid therapy, reported a 
sustained reduction of pain and disability and experienced 
serious harms (serious adverse events, death, aberrant drug 
behaviour) in the long term (≥6 months).

2 |  MATERIALS AND METHODS

The review was performed according to the PRISMA state-
ment (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses; Moher et al., 2009).

2.1 | Study protocol

Methods of analysis and inclusion criteria were specified in 
advance (PROSPERO CRD42019124303).

2.1.1 | Criteria for considering studies for 
this review

2.1.1.1 Types of participants
Patients of any age with pain due to any cause other than 
cancer lasting for at least 3 months prior to trial enrolment.

Types of interventions
We considered trials with the following opioids and their 
administration compared to placebo: a. Opioids given by 
oral, buccal and transdermal routes. b. opioids administered 
as abuse deterrent formulations, for example, in combina-
tion with naloxone. c. Tramadol, a centrally acting, synthetic 
opioid analgesic with two complementary mechanisms of 
action: binding of parent and M1 metabolite to μ-opioid 
receptors and inhibition of reuptake of norepinephrine and 
serotonin. d. Tapentadol, a drug with two mechanisms of 
action: μ-receptor agonist and norepinephrine reuptake in-
hibitor. The reason for including both latter drugs into this 
review was that they are classified as opioids by German 
medicine agencies.

We excluded trials a. that examined opioids given by an 
intravenous route due to the invasive nature of the therapy 
and its limited clinical relevance in the outpatient setting. 
We did not assess the effectiveness of opioids delivered by 
neuraxial implantable pumps, as this has been discussed 
elsewhere (Noble et al., 2010). b. in which analgesics other 
than opioid agonists were combined with opioids (e.g. tra-
madol with acetaminophen), because it is not possible to 
disentangle the effects of the opioids from those of the other 
analgesic. If only used as rescue analgesic the combina-
tion was allowed. c. in which a defined opioid was com-
pared to the same opioid with ADFs (e.g. oxycodone with 
and without naloxone) or in which two opioids combined 
were compared to a single opioid without a placebo group. 
d. with opioid receptor agonist/N-methyl-D-aspartate 
(NMDA) antagonists (e.g. levorphanol) because these drugs 
are not available in Germany. e. with methadone and levo-
methadone because these drugs are nearly primarily used 
to treat opiate addiction in Germany. f. with drugs under 
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development (such as cepranopadol) which have not been 
approved by the EMA.

2.1.1.3. Types of studies
We included open label extension studies of RCTs. Study du-
ration of the RCTs should have been at least 2 weeks and of 
the open label extension phase at least 6 months. Open label 
duration should include at least 20 patients. Studies should 
have reported at least one of the outcomes defined below. 
We excluded registered open label studies without prior dou-
ble blind randomized period and pre–post case-series stud-
ies because these studies are associated with a higher risk of 
bias than open label extension studies of RCTs (Moore et al., 
2010). We excluded studies with cancer and non-cancer pain 
samples if the results for non-cancer pain were not reported 
separately.

Types of outcome measures
Efficacy. Changes of pain intensity at the end of 
open label compared to the end of randomized trial of 
patients on study medication at the end of randomized 
period.

Changes of disability at the end of open label compared to 
the end of randomized trial of patients on study medication at 
the end of randomized period.

Number of patients who were on opioids at the end of 
open label (related to the number of patients randomized at 
baseline and to the number of patients included into open 
label).

Number of patients which dropped out due to lack of 
efficacy.

Tolerability. Number of patients which dropped out due to 
adverse events.

Safety. Number of serious adverse events (SAE).
Number of patients with aberrant drug behaviour.
Number of deaths.
Outcome measures must have been validated or used as 

a standard of care to be included in the analyses. In addition 
to these general inclusion criteria, we employed two criteria 
for efficacy outcomes: (a) pain and disability outcomes must 
have been patient-reported; (b) outcome data must not have 
been collected retrospectively (for example, post-treatment 
surveys/questionnaires).

2.1.2 | Electronic searches

The search included CENTRAL, Medline and clinicaltrials.
gov from inception to 16 June 2019. Our search included 
all languages. We searched all databases with the search 
terms “open-label extension” AND (“buprenorphine” OR 

“codeine“ OR “fentanyl“ OR “hydrocodone” OR “hydro-
morphone“ OR “morphine“ OR “oxycodone“ OR ”oyxmor-
phone“ OR ”tapentadol“ OR ”tilidine“ or ”tramadol”).

2.2 | Measures of treatment effect

Standardized mean differences (SMD) of continuous varia-
bles were calculated using means and standard deviations for 
each intervention. Pooled estimates of event rates of categori-
cal data (e.g. drop out due to SAE) were calculated using a 
random effects model. Confidence intervals (95% CI) were 
calculated for all summary data.

We used the I2 statistic to identify heterogeneity. Combined 
results with I2 > 50% were considered substantially heteroge-
nous (Higgins, Churchill, Chandler, & Cumpston, 2017).

2.3 | Data collection and analysis

2.3.1 | Selection of studies

Two authors (BP, WH) selected the studies. Disagreements 
on study selection were resolved by consensus. If needed, a 
third review author was involved (CM).

2.3.2 | Data extraction and management

Two pairs of review authors extracted the data from the full 
text articles and entered the data independently in standard 
extraction forms (KB, WH; PB, WH). We extracted character-
istics of patients and studies, description of the experimental 
and control, co-interventions, affiliations of the authors and 
sponsoring of the study. Disagreements were resolved by con-
sensus. If needed, a third review author was involved (CM).

2.3.3 | Assessment of risk of bias in 
included studies

Two pairs of authors (KB, WH; PB, WH) independently 
assessed the risk of bias in each trial assessed using six domains 
recommended by the Cochrane Collaboration: selection bias, 
performance bias, detection bias, attrition bias, reporting bias 
(Higgins et al., 2017). We slightly modified one item of the tool 
(selection bias) to adapt to the setting of an open label extension 
trial (see Table S1). The criteria were scored as “yes”, “no” or 
unclear”. Any disagreements were resolved by discussion. If 
needed, a third review author was involved (CM). We defined 
a high quality study that fulfilled five to six, a moderate quality 
study that fulfilled four to three and a low quality study that 
fulfilled zero to two of the six validity criteria.
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2.3.4 | Grading of evidence

We used GRADE (Langendam et al., 2013) to assess the 
overall quality of evidence. The quality of evidence was 
downgraded by one level for each of the following factors 
that were encountered:

• Limitations of study design: >50% of the participants of 
studies with a high risk of bias

• Inconsistency of results: I2 > 50%
• Indirectness: We assessed whether the question being ad-

dressed in this systematic review was different from the 
available evidence regarding the population in routine 
clinical care if patients with clinically relevant internal 
diseases [heart, lung, kidney, liver] and/or major mental 
disorders [history of substance abuse or major depression) 
were excluded in >50% of participants

• Imprecision: There was only one trial or when there 
was more than one trial, the total number was <400 pa-
tients or when the pooled estimate of effect included no 
effect.

We categorized the quality of evidence as follows:

• High (++++): we are very confident that the true effect 
lies close to that of the estimate of the effect.

• Moderate (+++): we are moderately confident in the effect 
estimate; the true effect is likely to be close to the estimate 
of the effect, but there is a possibility that it is substantially 
different.

• Low (++): our confidence in the effect estimate is limited; 
the true effect may be substantially different from the esti-
mate of the effect.

• Very low (+): we have very little confidence in the effect 
estimate; the true effect is likely to be substantially differ-
ent from the estimate of effect; any estimate of effect is 
very uncertain.

2.4 | Subgroup analysis

Provided that at least two studies were available, subgroup 
analyses were predefined for type of opioid and the type 
of chronic pain syndrome for the outcomes pain intensity, 
drop out due to adverse events and serious adverse events. 
These subgroup analyses were also used to examine potential 
sources of clinical heterogeneity.

2.5 | Sensitivity analyses

Sensitivity analyses were predefined by excluding studies 
with imputed means and SDs.

2.6 | Assessment of publication bias

For analyses with at least 10 studies, we used the Egger inter-
cept test (Egger, Smith, Schneider, & Minder, 1997) and the 
Begg rank correlation test for funnel plot asymmetry (Begg 
& Mazumdar, 1994) at the significance level p < .05. In addi-
tion, publication bias was controlled for by computing ”safe-
n rates” (Orwin, 1983).

2.7 | Metaregression

The impact study duration on outcomes of efficacy, toler-
ability and safety was tested by metaregression, which was 
performed using the random-effects model. τ2 variance was 
calculated by the method of maximum likelihood. Goodness 
of fit (test that unexplained variance is zero) was calculated 
for the model (Comprehensive meta-analysis, 2010).

2.8 | Software

Comprehensive meta-analysis (Biostat) model 
(Comprehenisve meta-analysis, 2010 and RevMan Analysis 
(RevMan 5.3) of the Cochrane Collaboration software 
(Review Manager, 2014) were used for statistical analyses.

3 |  RESULTS

3.1 | Search

The total number of included studies in the 2015 review was 
11 (Caldwell et al., 2002; Cloutier et al., 2013; Gordon et al., 
2010; Harati et al., 2000; Johnson & Johnson, 2010; McIlwain 
& Ahdieh 2005; Portenoy et al., 2007; Richarz, Waechter, 
Sabatowski, Szczepanski, & Binsfeld, 2013; Roth et al., 2000; 
Sandner-Kiesling et al., 2010; Thorne et al., 2008). One study 
which was only available in a database (Johnson & Johnson, 
2010) had been published as full paper (Buynak et al., 2015). 
The updated searches (last performed June 16, 2019) produced 
90 hits after duplicates were removed. We included four new 
studies with 1,154 participants (Blagden, Hafer, Duerr, Hopp, 
& Bosse, 2014; Hale, Zimmerman, Ma, and Malamut 2015; 
Hale, Urdaneta, Kirby, Xiang, & Rauck, 2017; Kawamata et 
al., 2019) and a total of 15 studies with 3,590 participants into 
the qualitative and quantitative analysis (see Figure 1).

3.2 | Included studies

The main characteristics of the studies are summarized in 
Table 1, for details see Results Table S1.
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3.2.1 | Settings

Six studies were conducted in USA, four studies in Canada 
and two studies each in Europe and in other continents and 
one study in Japan.

The open label duration of eight studies lasted 26 weeks, of 
five studies 52 weeks and of one study each 78 and 156 weeks.

3.2.2 | Types of opioids

Two studies tested buprenorphine one by transdermal and 
one by buccal route (5–40  μg/hr; reported mean dosage 
14  μg/hr). One study tested hydrocodone (30 to 90  mg/
day; the most frequent dosage in opioid naïve patients was 
30 mg/day and in opioid experienced patients 90 mg/day). 
Two studies tested hydromorphone (8 to 32 mg/day; mean 
dosage in one study 17 mg/day). One study tested morphine 
(maximum dosage 90  mg/day, half of the patients used 
60 mg/day). Six studies tested oxycodone between 20 and 
140  mg/day (mean dosage in one study was 44  mg/day). 
One study tested oxycodone/naloxone (maximum dosage 
120 /60 mg/day; the mean dosage reported in one study was 
44/22 mg/day). One study with oxymorphone (40 to 80 mg/
day) reported an average dosage of 62 mg/day. One study 

tested tapentadol (100 to 500 mg/day; mean dosage 368 mg/
day). Two studies tested tramadol (maximum dosage 
400 mg/day; no mean dosages reported).

Two studies included two opioids: Buynak et al. (2015) 
tested oxycodone and tapentadol). Richarz et al. (2013) tested 
hydromorphone and oxycodone. The remaining studies had 
two study arms (opioid vs. control).

All studies with on oral opioid used an extended release 
form.

3.2.3 | Types of CNCP

One study did not specify the type of CNCP. Four studies 
each included patients with osteoarthritis and low back pain. 
Three studies included both pain syndromes. Two studies 
included patients with diabetic polyneuropathy, osteoarthritis 
and low back pain. One study included patients with diabetic 
polyneuropathy.

3.2.4 | Participants

All studies included only adults. If reported, the mean age of 
the participants ranged between 52 and 62 years. If reported, the 

F I G U R E  1  PRISMA flow diagram
Records identified through 
database searching to 2019

CENTRAL: (n = 0)
Clinicaltrials.gov: (n = 46)
PubMed: (n = 56)

4 additional records identified 
through other sources 2015–

2019

102 records after duplicates removed 12 records excluded

90 full-text articles 
assessed for eligibility

15 studies included in 
qualitative synthesis 

11 studies included in 
2015 version of the 
review

15 studies included in 
quantitative synthesis 
(meta-analysis)

86 full texts excluded with 
reasons

4 new studies 
included
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percentage of Caucasians ranged between 80% and 100% except 
one study which included only Asian patients. The percentage 
of women in the studies ranged between 44% and 76%. The 
number of patients included ranged between 42 and 1,174.

3.2.5 | Exclusion of clinically relevant 
internal diseases or mental disorders

Thirteen studies excluded patients with relevant internal dis-
eases. Twelve studies excluded patients with a history of or 
current substance abuse.

3.2.6 | Funding and conflicts of interest

Thirteen studies reported sponsoring by pharmaceutical com-
panies. No study received public funding. Ten author groups 
declared their conflicts of interest.

3.3 | Risk of bias in included studies

Risk of bias could not be properly assessed in all studies due 
to poor method reporting. In general, the risk of bias of all 
included studies was high for selection, performance and de-
tection bias due to the study design. All studies were funded 
by the manufacturers of the drug (see Figure 2). Detailed in-
formation regarding risk of bias assessments of every study 
are given in Results Table S2.

3.4 | Effects of intervention

The quality of evidence was very low due to limitations of 
study design, indirectness, inconsistency (except the out-
come aberrant drug behaviour) and high probability of a pub-
lication bias.

(Results are reported with 95% CI):

3.4.1 | Mean pain intensity at end of open-
label versus end of double-blind period

Nine studies with 2,689 participants were entered into an 
analysis of mean pain intensity at the end of open-label 
versus at the end of double blind period of patients on study 
medication at the end of randomized period. Change in the 
pain intensity between these two study periods was SMD 0.06 
[−0.03, 0.15]; (p = .22; I2 = 47; see Results S1: figure 1). The 
association of study duration and the SMD was ß = 0.001, 
p = .24; τ2 = 0.01, p = .02.
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3.4.2 | Disability

Three studies with 1,066 participants were entered into an 
analysis of mean disability at the end of open-label versus at 
the end of double-blind period of patients on study medication 
at the end of randomized period. Change in physical function 
between these two study periods was SMD −0.12 [−0.24, 
0.00] (p =  .05; I2 = 0; see Results S1: figure 2). With only 
three studies available we did not perform regression analysis.

3.4.3 | Patients entering/finishing open 
label period

Fifteen studies with 3,590 participants were entered into 
an analysis of patients entering/finishing open label period. 
56.8% (45.0% to 67.8%; I2 = 97%) of patients who entered the 
open label period finished the open label period (see Results 
S1: figure 3). The association of study duration and the logit 
of the event rate was ß= −0.002, p = .62; τ2 = 0.87; p < .0001.

3.4.4 | Patients randomized at baseline/
finishing open label period

Fourteen studies with 3,136 participants were entered into an 
analysis of patients who were randomized at baseline and fin-
ished open label period. 31.1% (23.0%–40.7%; I2 = 97%) of 
patients who were randomized at baseline, finished the open 
label period (see Results S1: figure 4). The association of 
study duration and the logit of the event rate was ß = −0.02, 
p = .0002; τ2 = 0.66; p < .0001.

In sum, the total loss was 68.9% (59.3%–77.0%) of all pa-
tients primarily included into the randomized controlled trial.

3.4.5 | Patients dropping out due to 
lack of efficacy

Eleven studies with 2012 patients were entered into an analysis of 
dropping out due lack of efficacy. 3.9% (2.5%–6.1%; I2 = 71%) 
of patients dropped out due lack of efficacy (see Results S1: 
figure 5). The association of study duration and the logit of the 
event rate was ß = −0.05, p = .0006; τ2 = 0.55; p < .0001.

3.4.6 | Patients dropping out due to 
adverse events

Twelve studies with 3,362 participants were entered into 
an analysis of patients dropping out due to adverse events. 
14.1% (10.0%–19.4%; I2 = 92%) of patients dropped out to 
due adverse events in the open label period (see Results S1: 

figure 6). The association of study duration and the logit of 
the event rate was ß = −0.03, p < .0001; τ2 = 1.2; p < .0001.

3.4.7 | Patients with serious adverse events

Twelve studies with 3,362 participants were entered into an 
analysis of serious adverse events. In 6.3% (3.9%–10.1%; 
I2 = 92%) of patients, serious adverse events were noted in 
the open label period (see Results S1: figure 7). The asso-
ciation of study duration and the logit of the event rate was 
ß = −0.04, p < .0001; τ2 = 1.1; p < .0001.

3.4.8 | Deaths

Eight studies with 2,905 patients were entered into an analy-
sis of death during the open label period. 0.5% (0.2%–1.4%; 
I2 = 65%) of patients died during the open-label period (see 
Results S1: figure 8). The association of study duration and 
the logit of the event rate was ß = −0.06, p = .007; τ2 = 1.1; 
p < .0001.

3.4.9 | Aberrant drug behaviour

Three studies with 302 patients were entered into an analy-
sis of aberrant drug behaviour during the open label period. 
In 2.7% (1.5%–4.7%; I2 = 0%) of patients signs of aberrant 
drug behaviour were noted during the open-label period (see 
Results S1: figure 9). With only three studies available we 
did not perform regression analysis.

3.4.10 | Withdrawal symptoms

Four studies with 1,873 patients were entered into an analysis 
of withdrawal symptoms during open label period. In 2.4% 
(1.1%–5.2%; I2  =  71%) of patients, withdrawal symptoms 
were noted (see Results S1: figure 10). The association of 
study duration and the logit of the event rate was ß = −0.08, 
p < .0001; τ2 = 1.4; p < .0001.

3.5 | Subgroup analyses

Due to the small number of studies, only one of the 
predefined subgroup analyses could be performed. P-value 
of the comparison of pain intensity at the beginning and 
end of open-label study was 0.24 for the comparison of the 
two studies with buprenorphine versus the four studies with 
oxycodone. Drop out rate due to adverse events was 3.8% 
(95% CI 2.5%–5.7%; I2 = 0%) in two studies with CLBP and 
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was 29.9% (95% CI 24.7%–35.8%; I2 = 42% in three studies 
with OA pain. Event rate of serious adverse events was 4.8% 
(95% CI 3.4%–6.9%; I2 = 0% in two studies with CLBP and 
was 5.1% (95% CI 1.5%–16.1%; I2 = 65% in three studies 
with OA pain.

3.6 | Sensitivity analyses

Removing two studies of which we extracted outcomes from 
figures did not change the results of the analysis of pain in-
tensity at the start and end of open label of patients on study 
medication at the end of randomized period.

3.7 | Heterogeneity

There was substantial heterogeneity of all outcomes except 
for the outcome aberrant drug behaviour. Subgroup analyses 
showed that studies with OA pain contributed to substantial 
heterogeneity.

3.8 | Publication bias

The Kendall tau of the Begg rank correlation test of the 
pooled estimate of patients entering/finishing open-label 
period was not significant (τ = 0.08, P two-tailed = .65). 
The Egger intercept of the pooled estimate of patients en-
tering/finishing open-label period was not significant (in-
tercept  =  −0.02, P two-tailed 0.99. Eighty-seven studies 
would have been necessary to bring the alpha value of this 
outcome to >0.05.

4 |  DISCUSSION

4.1 | Summary of main results

The updated review did not change the major findings of 
our previous review. Based on very low quality evidence, 
the majority of patients with CLBP, OA- and neuropathic 
pain who completed a RCT and entered an open label 
extension phase, reported a sustained reduction of pain and 
disability by opioids. Within the context of an open-label 
trial with regular assessments, opioids were rather well 
tolerated and safe. If assessed, event rates of withdrawal 
symptoms, aberrant drug behaviour and deaths were low. 
However, only one-third of the patients randomised at the 
beginning of the RCT finished the open label period. Drop 
out rates due to lack of efficacy or due to adverse events and 
event rates of serious adverse events and deaths increased 
with study duration.

4.2 | Overall completeness and 
applicability of evidence

We cannot rule out the possibility that negative study results had 
not been published or had been missed by our search strategy.

The applicability (external validity) of evidence is strongly 
limited for the following reasons:

1. All studies were conducted in research centres. No study 
was conducted in a primary care setting. All studies 
were sponsored by the manufacturer of the opioid tested.

2. Most studies excluded patients with clinically relevant in-
ternal diseases and current or previous substance abuse.

3. The studies did not assess some risks of LTOT such as sex-
ual dysfunction (Hsieh, DiGiorgio, Fakunle, & Sadeghi-
Nejad, 2018) and respiratory depression (Nagappa, 
Weingarten, Montandon, Sprung, & Chung, 2017).

4. The majority of the participants were middle-aged Caucasian 
women. Only one study was conducted in Asia, none in Africa.

5. Most studies did not clearly describe important patient 
characteristics, such as the duration of symptoms or use of 
cointerventions.

6. Other chronic pain syndromes, for example, fibromyalgia, 
headache and visceral pain syndromes were not included 
into the studies. Our findings cannot be extrapolated to 
any patient with CNCP:

7. Withdrawal symptoms and aberrant drug behaviour were 
only analysed in some studies.

8. The positive effects of opioids in long-term open label 
studies cannot be disentangled from uncontrolled co-
therapies, from unspecific (placebo) effects because 
of the lack of a placebo group and from spontaneous 
improvement because of the lack of a no treatment group.

4.3 | Potential biases in the review process

We might have underestimated the methodological quality 
of some studies which might not have reported some details 
required for the risk of bias and treatment quality scores used. 
We relied on the reported data for quality assessment and did 
not ask authors for further details because we did not want to 
introduce a “response” bias. Some studies included de-novo 
patients. Because data for most outcomes were not reported 
separately, some event rates (e.g. patients finishing open label 
period) might be biased towards positive results of opioids.

4.4 | Agreements with other reviews and 
other cohort studies

We are not aware of another systematic review of long-term 
open-label extension studies. Surprisingly, the most recent 
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US systematic review on long-term efficacy and safety of 
opioids for chronic pain included observational studies of 
health insurance companies and clinical cohorts. It did not 
include open-label studies, open-label extension studies 
and long-term randomized head-to-head comparisons of 
opioids. The authors concluded that evidence is insufficient 
to determine the effectiveness of long-term opioid therapy 
(LTOT) for improving chronic pain and function. In addition, 
they stated that good- and fair-quality observational studies 
suggest that opioid therapy for chronic pain is associated 
with increased risk for overdose, opioid abuse, fractures, 
myocardial infarction and markers of sexual dysfunction 
(Chou et al., 2015).

Our review demonstrates a long-term (≥26  weeks) sus-
tained reduction of pain and disability in ca 30% of patients 
who were initially included into a RCT. This result is in line 
with the one of a short-term RCT with strict inclusion crite-
ria like failure of guideline-based pretreatment (Maier et al., 
2002). The findings from open label extension studies concur 
also with the results of long-term case series with selected 
patients of clinical centres. Of 121 patients of a German pain 
centre, 103 (85%) still took an opioid after an average treat-
ment time of 66  months (37–105  months; 87% more than 
5 years; Maier, Schaub, Willweber-Strumpf, & Zenz, 2005).

We did not detect the risks outlined by Chou et al. (2015) 
within the studies analysed except a risk of abuse in two US 
studies which assessed this outcome. Remarkably, the highest 
prevalence of aberrant drug behaviour (ca 6%) has been de-
scribed early for oxycodone by Portenoy et al. (2007). Despite 
this finding, most studies which were later conducted and 
published did not assess this outcome. Recently, some manu-
facturers of opioids were punished for misleading the public 
about the risks of opioids in the USA (The Guardian, 2019).

Only some new studies included in the updated review, 
screened for signals of abuse and physical dependence. The 
opioid crisis in North America started since 2000 with a 
sharp increase of prescriptions for extended release oxyco-
done (OxyContin), which was frequently prescribed because 
of a presumed lower likelihood of abuse, while in reality 
were heavily abused. Currently, the sharp increase in opi-
oid-associated deaths since 2014 was mainly driven by illicit 
fentanyl and heroin and not by prescribed opioids in the USA 
(Volkow et al., 2019). Without any doubt, opioids—as any 
other centrally acting analgesic—can cause severe side ef-
fects. Overprescription of opioids by physicians to patients 
was a key factor of the start of the US opioid epidemic 
(Rose, 2018). However, the magnitude of the crisis in North 
America was driven by prescribing high dosages to patients 
with poorly defined chronic pain syndromes as a refuge from 
physical and psychological trauma, social disadvantage and 
hopelessness (Dasgupta, Beletsky, & Ciccarone, 2018). The 
exclusion criteria of the studies analysed, especially men-
tal comorbidities such as a history of substance abuse and 

depression, were neglected in routine clinical care in the USA 
(Boscarino et al., 2010).

Significant increase of prescription opioids and non-triv-
ial increase in opioid-related morbidity-mortality has been 
found in France (Chenaf et al., 2019).

No aberrant drug behaviour was reported in the Japanese 
study analysed (Kawamata et al., 2019). No opioid crisis has 
been reported in Japan (Onishi et al., 2017). Opioid prescrip-
tions, abuse of prescribed opioids and opioid-related deaths 
did not increase in Germany in the last 5 years (Häuser et al., 
2017; Kraus et al., 2019; Seitz et al., 2019).

The harms (abuse of prescribed opioids, mortality) of 
LTOT in clinical practice are underestimated by long-term 
extension studies probably because patients with major 
medical diseases and previous and current substance abuse 
were excluded—in contrast to a substantial part of patients 
in the US cohort studies analysed by Chou et al. (2015). In 
addition, the study context may not replicate clinical prac-
tice in the intensity of monitoring, the experience of the 
prescriber and the willingness to respond to specific patient 
complaints.

Taken together, the potential benefits of LTOT for 
CNCP have been neglected by the CDC guidelines review 
by excluding open label studies as required by drug agen-
cies from analysis. The risks of LTOT might have been 
overestimated by the opioid safety studies cited in the CDC 
guidelines (Dowell et al., 2016). Internal validity concerns 
were related to poor confounding control, variable mis-
classification, selection bias, competing risks and poten-
tial competing interventions. External validity concerns 
arose from the use of limited source populations and is-
sues with handling of cancer and acute pain patients' data 
(Ranapurwala, Naumann, Austin, Dasgupta, & Marshall, 
2019). On the other hand, open label extension studies 
might overestimate the benefits and underestimate the risk 
of opioids as outlined in Section 4.2 and 4.3.

The average dosage of opioids did not substantially increase 
in most studies. The average dosages reported ranged between 
40 and 100 morphine equivalent/day support the recom-
mended dosages of recent US and Canadian guidelines (Busse 
et al., 2017; Dowell et al., 2016). The French guidelines rec-
ommend that the mean dosage for long-term treatment should 
be <100 mg equivalent/day and propose a maximum dosage 
of 150 mg/day with higher dosages necessitating a specialized 
consultation (Moisset et al., 2016). The American Society of 
Interventional Pain Physicians (ASIPP) guidelines stipulate 
that 40 morphine milligram equivalent (MME) can be con-
sidered as low dose, 41 to 90 MME as a moderate dose, and 
greater than 91 MME as high dose (Manchikanti et al., 2017). 
However, the range of dosages reported in the studies anal-
ysed demonstrate that some patients require higher dosages 
of opioids for a sufficient pain relief than the recommended 
thresholds of the guidelines mentioned above.
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5 |  CONCLUSIONS

A minority of carefully selected and monitored patients with 
chronic low back, diabetic polyneuropathy and osteoarthritis 
pain profit from LTOT, even for years. These findings 
cannot be extrapolated to other CNCP syndromes such as 
other neuropathic pain syndromes, fibromyalgia syndrome 
or chronic visceral pain syndromes. The number of patients 
which remain in a LTOT decreases with time. The findings 
of the review support the recommendations of European 
Pain Federation position paper on appropriate opioid use 
in chronic pain management that opioid therapy can be 
conducted in properly selected and supervised patients 
within a multicomponent approach (O'Brien et al., 2017).

6 | TASKS FOR FUTURE RESEARCH

Well-designed studies are urgently needed to address the 
long-term benefits and risks of LTOT for CNCP (Chou et al., 
2015). It is unlikely, that placebo-controlled randomized trials 
>1  year will be conducted by pharmaceutical companies. 
Public funded more flexible, large pragmatic studies or well-
designed controlled observational studies (claims data of health 
insurance companies; patient registers), with assessment of and 
control for potential confounders, could advance knowledge in 
this area (Häuser, Bock, et al., 2015; Ranapurwala et al., 2019).

Studies that include patients who are potentially at higher 
risk for adverse outcomes such as major medical diseases and 
mental disorders are needed because such patients are com-
monly prescribed LTOT (Chou et al., 2015).

Internationally accepted definitions of dependence and 
addiction of prescribed opioids are necessary (Ballantyne, 
Sullivan, & Kolodny, 2012). Instruments as suggested by The 
Initiative on Methods, Measurement, and Pain Assessment 
in Clinical Trials (O'Connor et al., 2013) suggested to assess 
misuse, abuse and related events occurring in analgesic clin-
ical trials and postmarketing adverse event surveillance and 
monitoring should be used.
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