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Abstract
Background: Combining antidepressant or antiepileptic drugs with opioids has resulted in
increased pain relief when used for neuropathic pain in non-cancer conditions. However

evidence to support their effectiveness in cancer pain is lacking.

Aim: To determine if there is additional benefit when opioids are combined with

antidepressant or antiepileptic drugs for cancer pain.

Design: Systematic review and meta-analysis. Randomised control trials comparing opioid
analgesia in combination with antidepressant or antiepileptic drugs versus opioid
monotherapy were sought. Data on pain and adverse events were extracted. Data were
pooled using DerSimonian-Laird random-effects meta-analyses, and heterogeneity was

assessed.

Results: Seven RCTs that randomised 605 patients were included in the review. Patients' pain
was described as neuropathic cancer pain, cancer bone pain and non-specific cancer pain.
Four RCTs were included in the meta-analysis in which combination of opioid with either
opioid in combination with gabapentin or pregabalin was compared with opioid
monotherapy. The pooled standardised mean difference was 0.16 (95%CI -0.19, 0.51)
showing no significant difference in pain relief between the groups. Adverse events were
more frequent in the combination arms. Data on amitriptyline, fluvoxamine and phenytoin

were inconclusive.

Conclusion: Combining opioid analgesia with gabapentinoids did not significantly improve
pain relief in patients with tumour-related cancer pain compared with opioid monotherapy.

Due to the heterogeneity of patient samples, benefit in patients with definite neuropathic
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cancer pain cannot be excluded. Clinicians should balance the small likelihood of benefit in
patients with tumour-related cancer pain against the increased risk of adverse effects of

combination therapy.

Key statement

What is already known about the topic?

e Combining adjuvant analgesia to opioids provided no additional benefit for tumour-

related cancer pain

e What this paper addsThere are important risks of bias within the included studies:
overall the assessment of the evidence quality was low

e Basedon the available low quality evidence, the analyses demonstrated no additional

benefit when adding adjuvant analgesia to opioids for tumour-related cancer pain

Implications for practice

e The benefit-harm trade-offs remain uncertain when combining opioid and adjuvant

for treatment-related cancer pain
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Background and Objective

Pain affects up to two thirds of patients with cancer.) Pain is the symptom most feared by
patients with this disease as well as by those that care for them.?) Approximately 80% of
cancer pains are caused by the cancer itself (tumour-related cancer pain)® 4 and is regarded
as a mixed-mechanism pain as nociceptive, inflammatory and neuropathic mechanisms
commonly co-exist, particularly in bone metastases.® ©) Increasingly, pain caused by exposure
to anti-cancer therapies (such as chemotherapy, surgery or radiotherapy) is recognised as an
important cause of pain in patients with cancer. Treatment-related cancer pain is considered
more similar to classic peripheral neuropathic pain mechanism and character.l®7) A recent
systematic review estimated that 40% of cancer patients with pain experience pain
dominated by neuropathic mechanisms.3) Neuropathic cancer pain is associated with greater

analgesic requirements and poorer quality of life.G.8)

Strong opioids remain the mainstay treatment for tumour-related cancer pain.®11) When
given per-protocol in a research setting 73-75% of cancer patients can experience good pain
relief using this approach.®® 12) However, in clinical practice at least a third of cancer patients
report inadequate treatment of their pain.t!3) Evidence based pharmacotherapy for
neuropathic mechanisms include tricyclic antidepressants (TCAs) such as amitriptyline, and
antiepileptic drugs such as gabapentin.l1¥ These agents target non-opioid pathways that are
involved in neuropathic pain.(*>) Combining these drugs with opioids has resulted in clinically
modest but statistically significant benefits for neuropathic pain in non-cancer conditions.(16)
Consequently opioid plus an adjuvant combination therapy is recommended for tumour-

related cancer pain.17-19)
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However, systematic review evidence suggests that there is a lack of strong evidence to
support the effectiveness of opioid plus an adjuvant combination therapy in cancer pain
management.?% Furthermore, opioid monotherapy is only effective in around three-quarters
of patients with tumour-related cancer pain, potentially because of inadequate recognition
and management of neuropathic mechanisms. We wanted to determine the effectiveness of
opioids combined with antidepressant or antiepileptic drugs for tumour-related cancer pain,

compared to opioid monotherapy.

Methods

We undertook a systematic review and meta-analysis of randomised controlled trials of as
part of an update to the European Association for Palliative Care guidelines on opioids for
cancer pain.l”) This review was conducted in accordance with Centre for Reviews and
Dissemination Guidelines2!) which include the Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidance on reporting study selection.(22)

Criteria for considering studies for this review

Types of studies and intervention
Randomised controlled trials (RCTs) that evaluated opioid therapy combined with

antidepressants or antidepressants, versus the same opioid as monotherapy. We excluded

case reports, case series, and observational studies.
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Types of patients
Studies that included patients with a diagnosis of cancer and a clinical judgement of tumour-

related cancer pain. All tumour-related cancer pains were considered eligible because of the
mixed-mechanism pathology. Studies that included only patients with treatment-related
pain, or where data on tumour-related cancer pain were not reported separately from

treatment-related cancer pain, were excluded.

Types of outcome
We included studies that measured outcome at baseline at least once after starting

intervention. Primary outcomes included outcomes reporting an assessment of pain intensity
using a recognised pain scale (e.g. Visual Analogue Scale or Numeric Rating Scale), or the

numbers of patients achieving a specified reduction in pain (e.g. a 50% or 30% reduction).

Search methods

Electronic databases MEDLINE (Ovid), EMBASE (Ovid) and CINAHL (Ebsco) were searched
from inception to December 2014 and updated in July 2016 using text words, their synonyms
and index terms (e.g. MeSH) for the search concepts (search strategy for MEDLINE reported
in Appendix 1). Reference lists of studies found were searched for any additional studies. We
also searched on-going trials databases, the Cochrane library and Pub-Med for any other
potentially includable studies. National Institute for Health and Care Excellence (NICE),
Scottish Intercollegiate Guidelines Network (SIGN), Association for Palliative Medicine and
the European Association for Palliative Care (EAPC) websites and databases were also

searched for potential studies.
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Selection of studies

Two review author (CKand MB) independently assessed for inclusion all the potential studies
identified as a result of the search strategy. The Full text were obtained for any articles
identified that appeared to meeting the inclusion criteria, or lacked sufficient information to
make a decision based on title and abstract summary. Final decisions were made by
consensus after reading full text of articles. Any disagreements were resolved through

discussion.

Data extraction

For eligible studies the following data were extracted: trial design (including blinding or open-
label), details of experimental and control treatment, dose regimens, duration of treatment
before final pain assessment, numbers of patients in each trial arm, pain description
(whether neuropathic cancer pain was specified or not) and the pain scale used to assess

pain.

The following primary outcome data for each arm of each study, where available: mean pain
score at baseline and at final assessment, with its standard error or standard deviation; mean
change in pain from baseline, with its standard error or standard deviation; numbers of

patients achieving the specified reduction in pain.
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Assessment of risk of bias in included studies
We assessed risk of bias for each included study using a modified version of the seven criteria
outline in the Cochrane Handbook for Systematic Review of Intervention.(23) A full description

of the assessment of risk of bias methodology is reported in Appendix 2.

1. Random sequence generation (selection bias)

2. Allocation concealment (selection bias)

3. Blinding of participants or study personnel (performance bias)

4. Blinding of outcome assessment (detection bias)

5. Incomplete outcome data (bias due to incomplete outcome data)

6. Selective reporting (reporting bias)

7. Other bias was assessed for each included study, any important concerns we had

about other possible sources of bias.

Statistical analyses

Pain scores reported at baseline and time of outcome assessment were converted into
changes in pain score from baseline, with its standard error. These changes in pain score
were compared across treatments arms to calculate mean differences in changes in pain
score across arms. Where differences in pain scores occurred in different trials mean
differences were converted into standardised mean differences for analysis as per the
Cochrane Handbook for Systematic Reviews.23) It was intended that where trials reported
median pain scores and interquartile ranges these were used to directly estimate the means
and standard deviations for trials when the sample size was larger the 25 and by assuming a

normal distribution for the pain scores.24)
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Trials were pooled using DerSimonian-Laird random-effects meta-analyses, with
heterogeneity assessed using 2. We undertook an analysis by type of adjuvant drug used
(amitriptyline, gabapentin or pregabalin). Lastly, we pooled all trials to determine the
effectiveness of combining adjuvants with opioids compared to opioid monotherapy. It was
intended that further analyses to investigate funnel plot asymmetry, potential for publication
bias and to further analyse the sources of heterogeneity was be undertaken if sufficient

numbers of studies were found to be eligible.

Results

Description of studies

Our search returned 5771 results of which 1881 duplicates were removed (Figure 1). A total
of 3890 recorded were screened, 3865 were excluded and 25 full text reports were assessed
for eligibility. In total seven studies were included in our qualitative synthesis and four in the
meta-analysis. In total there were 605 patients included across all seven studies, 319 in the
experimental arms and 286 in the control arms. The mean follow up was 19.2 days, range 7-

28 days; 403 of 605 patients completed the trial period.

Table 1 presents the characterises of included studies. The seven included studies comprised
two trials of gabapentin,?> 20 two of pregabalin,?’. 28) one of amitriptyline,2®) one of
phenytoin®® and one of fluvoxamine.3Y) Four RCTs were double blind(2° 27,29, 30) and three

were open-label (26 28, 31) Six studies were parallel design and one was a cross-over design

10
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(Table 1). The doses of amitriptyline and gabapentin were within recommended ranges for
monotherapy: amitriptyline 25-150mg daily, gabapentin 900-3600mg daily.*4 However,
doses of pregabalin in the two included studies were lower than recommended for
monotherapy (minimum of 150mg in Sjolund et al,?”) and between 25-150mg in Mercadante
201328)), compared with minimum of 300 mg as recommended.*) Opioid comparators
included morphine, oxycodone, buprenorphine and tramadol. We standardised opioid doses
as oral morphine equivalents using clinical conversion tables.®?) The drug and dose regimens

for these trials are shown in Table 2.

Assessment of risk of bias

There was low risk of bias associated with random sequence generation, incomplete
outcome data reporting, selective reporting of outcome data (Table 3). For all studies there
was high or unclear risk of bias associated with allocation concealment, blinding of
participants and study personnel, and blinding of outcome assessor. Overall the

methodological and reporting quality of included studies was low.

Primary outcome

Pooled data by type of adjuvant drug
For amitriptyline combined with opioid, only one crossover trial of 16 patients met the

inclusion criteria and no significant difference between trial arms was demonstrated.??) The
mean difference (with standard error) in VAS was 0.7 (0.86). The standardized mean
difference (SMD) was 0.3 (-0.42, 1.01). Xiao®!) shows a reduction in NRS for severe pain when

fluvoxamine was combined with opioids that is greater than control, however the authors did

11
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not perform a head-to-head comparison, therefore it is not possible to state if this difference

is significant or not.

For gabapentin combined with opioid, only two trials, total 196 patients, met the inclusion
criteria.l2>2% No significant benefit was demonstrated when the trials were pooled: SMD was
0.32 (-0.25, 0.89). We found two studies of pregabalin combined with opioid, total 222
patients.(’. 28) The pooled data showed no significant benefit: SMD was -0.02 (-0.62, 0.58).
We found one trial of 50 patients that combined phenytoin with opioid.G% This used
percentage reduction in pain as its outcome measure. This showed that 21/25 (84%) of
patients achieved >50% pain relief with opioid alone compared with 22/25 (88%) gaining

>50% when this was combined with phenytoin. This difference was not significant.

Meta analysis
We excluded three trials from the meta-analysis. Yajnik et al.39 could not be included in the

meta-analysis because the outcome measure of percentage reduction in pain score could not
be compared with the other trial outcome measures (absolute pain scores). Furthermore, the
authors evaluated the analgesic effect of Phenytoin which is rarely used in clinical practice for
neuropathic pain.3% Mercadante et al.2®) was not included as it studied a drug from a
different class to the other included studies and it would not be a reasonable comparison.
Although the study by Xiao et al. did present NRS pain scores, it could not be included
because the data were divided into moderate and severe pain groups without detailed pain
ratings.G1) The data were therefore not comparable to the other included studies. We

contacted the authors for further information but they did not respond.

12
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Included in the meta-analysis were two studies of gabapentin(2> 26) and two studies of
pregabalin.(27. 28) The trial by Keskinbora et al. included 10 patients with treatment-related
pain, we included this because the majority of patients (n=65) had tumour-related pain.(2®)
The final meta-analysis therefore included 419 patients (218 experimental, 201 control) of
which 333 (76%) provided outcome data. When all Gabapentinoid studies were pooled, no
significant differences were found between the combination treatments versus opioid
monotherapy. The pooled SMD was 0.16 (-0.19, 0.51); data are shown in Figure 2. There was

moderate heterogeneity across trials (12 = 56%).

Adverse events

All papers reported adverse events but there was wide variation in the way this was reported.
The most commonly reported adverse events were somnolence, dizziness and nausea (Table
2). In general, the frequency of adverse events in the combination arms was greater than in
the monotherapy arms; two studies found these differences to be significant. 8 29|t was not
possible to perform a meta-analysis of adverse events, as there was no consistent reporting

between the trials.

Discussion
The analyses presented here demonstrates no additional benefit when adding adjuvant
analgesia to opioids for tumour-related cancer pain. However, there appears to be an

increase in adverse events associated with adjuvant analgesia.?8 29 31 We identified

13
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important risks of bias within each study, and overall our assessment of the evidence quality
was low. Consequently the benefit-harm trade-offs remain uncertain when combining opioid

and adjuvant for treatment-related cancer pain.

There are likely to be several potential explanations for the observed lack of effect within
most of the individual studies and particularly when assessed overall as pooled data. First,
although we specified cancer pain as a broad inclusion criterion because it commonly
includes mixed pain mechanisms, the sample only included three studies specifically in
neuropathic cancer pain. One of these was positive(?®) and two were negative.2> 29 QOverall,
212 (44%) of the total number of patients in the meta-analysis had neuropathic cancer pain.
Adjuvants may be expected to work better when definite neuropathic mechanisms are
present. Second, although doses of adjuvants were within recommended ranges for
amitriptyline and gabapentin, the two studies that examined pregabalin may have been
under-dosed. This is particularly relevant as despite the lack of a clear dose-response
relationship for amitriptyline and gabapentin, higher doses (600mg) of pregabalin have been
shown to be more effective than lower doses (300mg) when used as monotherapy.*) Third,
the relatively short duration of treatment (10-28 days) and the 21% attrition during the trials
overall (24% for data used within meta-analysis) may have meant that the studies were
underpowered to detect a true difference. The moderate heterogeneity (12 = 56%) in the
pooled data also suggests important differences that may have obscured any clear treatment

effect.

14
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Despite these methodological considerations, it is also plausible that adjuvants may have
much less effect in cancer patients who are often older and frailer than patients with non-
cancer neuropathic pain, upon which much of the existing evidence is based. Cancer patients
in these studies were already taking significant doses of opioids and the frequency of
reported adverse events (more common in combination arms) points to poor tolerance of

drug treatment with potentially limited scope for further dose increases.

Detailed examination of the evidence base in non-cancer contexts reveals that the efficacy of
combining opioids and adjuvants is inconsistent and highly dependent on the choice of both
comparator and outcome measure. For example, Gilron et al. demonstrated superiority of
morphine combined with gabapentin over either monotherapy arm based on average daily
pain intensity.®3) Although there remained a significant difference when the numbers of
patients experiencing >30% pain relief were compared between combination and gabapentin
monotherapy (78% versus 61%), there was no significant difference when combination was
compared with morphine monotherapy (78% versus 79.5%).33) Khoromi et al. demonstrated
no significant differences between nortriptyline, morphine, their combination or active
placebo (benztropine) based on proportions of responders.®4) Hanna et al. found a significant
benefit of combining oxycodone with gabapentin compared to gabapentin alone, but the trial
contained no oxycodone monotherapy arm, preventing any direct comparison with our
results.3®) Zin et al. found no benefit of combining low dose oxycodone with pregabalin
compared to pregabalin alone, and the lack of oxycodone monotherapy arm also prevented

direct comparison.3©)

15
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Two further studies also show inconsistent evidence. Gatti et al. found greater benefit of
combining oxycodone and pregabalin compared to either monotherapy based on average
daily pain scores.7) However, in this open label study, absolute pain intensity fell by 80% in
the combination arm, by 76% with oxycodone monotherapy, and only by 46% with
pregabalin monotherapy.®”) Effective or very effective pain relief was experienced by 91.2%
of patients in the combination arm, 95.6% with oxycodone monotherapy arm, and by less
than 20% with pregabalin monotherapy.®”) More recently, Gilron et al. demonstrated the
superiority of combined morphine plus nortriptyline therapy over both morphine
monotherapy and nortriptyline monotherapy based on average daily pain scores.(38)
However, when their analysis was based on proportions of patients experiencing >30% pain
relief, there were no significant differences between combination (71.1%), morphine (51.3%)
or nortriptyline (65.8%) arms.8) In summary then, our findings are in line with the evidence

base in non-cancer conditions.

Although inconsistently and often poorly reported, adverse events were more common in
the combination arms. It is therefore important that there should be clear and demonstrable
benefit to the patient if they are to be used. At present, the efficacy of these drugs in
addition to opioid analgesia has not been clearly demonstrated. Our data suggests that
routine use of these drugs for tumour-related cancer pain therefore has the potential to

cause more harm than benefit for patients.

16
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Strengths and weaknesses

This systematic review and meta-analysis adhered to the CRD guidance as closely as possible.
We believe we have identified all appropriate studies. It is the first time a meta-analysis of
adjuvant analgesia in combination with opioids for tumour-related cancer pain has been
attempted and we believe our analysis adds significant knowledge to inform clinical practice.
The search strategies used in the three databases were sensitive and likely to retrieve

relevant trials within those databases.

The studies included were heterogeneous and required adjustment to allow comparison of
pain outcomes. Use of standardised pain outcomes for all clinical trials in cancer pain would
enable more reliable comparisons in future. There is a significant risk of bias in the studies
because of small size and lack of blinding in some. However we would expect that any bias
would have favoured the intervention. Despite this, we have shown no clear evidence of
efficacy. This is supported by the finding that five of the six trials we identified reported no
differences between intervention and control arms. One weakness is that not all studies
specifically included patients with predominantly neuropathic cancer pain. The potential for
clinical benefit in this group of patients cannot be excluded with certainty, though this

benefit was not apparent in two of the three RCTs that specified neuropathic cancer pain. (2>

27)

17
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Implications for practice

Low quality evidence suggest that adding gabapentinoids to stable opioid analgesia did not
improve pain relief in patients with tumour-related cancer pain, while the case for
amitriptyline, fluvoxamine and phenytoin remains inconclusive. The findings from this review
are consistent with a more detailed analysis of the evidence base in non-cancer contexts. The
latter highlight a number of negative studies and a lack of consistent benefit when
combination treatment is directly compared with opioid monotherapy or when outcomes are

based on proportion of responders.

Therefore adjuvant analgesia may be used with caution provided more rigorous identification
of neuropathic pain is undertaken with early reassessment of benefit and adverse outcomes,
and the medication being stopped if there is no overall benefit. This is not the first time
adjuvant analgesia in addition to opioids for cancer pain has come under a higher level of
scrutiny in recent years. A recent RCT of ketamine, previously thought to be effective, has
demonstrated a lack of benefit with a moderate risk of harm, not dissimilar to the results

here.39)

Some studies have compared triple combinations (antiepileptic, antidepressant and opioid)
with dual combinations (antiepileptic OR antidepressant, with opioid) in patients with cancer
pain.0 41) These studies reported significantly better pain scores with triple combination
over dual combination therapy. Unfortunately none of these studies included an opioid alone

arm, and so do not meet the inclusion criteria for this review. Nevertheless, their findings are

18
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in keeping with non-malignant chronic neuropathic pain research and warrants further

investigation.2)

19
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