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ABSTRACT

Background

Neuropathic pain, which is caused by nerve damage, is increasing in prevalence worldwide. This may reflect improved diagnosis, or it may
be due to increased incidence of diabetes-associated neuropathy, linked to increasing levels of obesity. Other types of neuropathic pain
include post-herpetic neuralgia, trigeminal neuralgia, and neuralgia caused by chemotherapy. Antidepressant drugs are sometimes used
to treat neuropathic pain; however, their analgesic efficacy is unclear. A previous Cochrane review that included all antidepressants for
neuropathic pain is being replaced by new reviews of individual drugs examining chronic neuropathic pain in the first instance. Venlafaxine
is a reasonably well-tolerated antidepressant and is a serotonin reuptake inhibitor and weak noradrenaline reuptake inhibitor. Although
not licensed for the treatment of chronic or neuropathic pain in most countries, it is sometimes used for this indication.

Objectives

To assess the analgesic efficacy of, and the adverse effects associated with the clinical use of, venlafaxine for chronic neuropathic pain in
adults.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) via The Cochrane Library, and MEDLINE and EMBASE via Ovid
up to 14 August 2014. We reviewed the bibliographies of any randomised trials identified and review articles, contacted authors of one
excluded study and searched www.clinicaltrials.gov to identify additional published or unpublished data. We also searched the meta-
Register of controlled trials (mMRCT) (www.controlled-trials.com/mrct) and the WHO International Clinical Trials Registry Platform (ICTRP)
(apps.who.int/trialsearch/) for ongoing trials but did not find any relevant trials.

Selection criteria

We included randomised, double-blind studies of at least two weeks' duration comparing venlafaxine with either placebo or another
active treatment in chronic neuropathic pain in adults. All participants were aged 18 years or over and all included studies had at least 10
participants per treatment arm. We only included studies with full journal publication.

Data collection and analysis

Three review authors independently extracted data using a standard form and assessed study quality. We intend to analyse data in three
tiers of evidence as described by Hearn 2014, but did not find any first-tier evidence (ie evidence meeting current best standards, with
minimal risk of bias) or second-tier evidence, that was considered at some risk of bias but with adequate participant numbers (at least 200
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in the comparison). Third-tier evidence is that arising from studies with small numbers of participants; studies of short duration, studies
that are likely to be of limited clinical utility due to other limitations, including selection bias and attrition bias; or a combination of these.

Main results

We found six randomised, double-blind trials of at least two weeks' duration eligible for inclusion. These trials included 460 participants
with neuropathic pain, with most participants having painful diabetic neuropathy. Four studies were of cross-over design and two were
parallel trials. Only one trial was both parallel design and placebo-controlled. Mean age of participants ranged from 48 to 59 years. In
three studies (Forssell 2004, Jia 2006 and Tasmuth 2002), only mean data were reported. Comparators included placebo, imipramine, and
carbamazepine and duration of treatment ranged from two to eight weeks. Therisk of bias was considerable overallin the review, especially
due to the small size of most studies and due to attrition bias. Four of the six studies reported some positive benefit for venlafaxine. In
the largest study by Rowbotham, 2004, 56% of participants receiving venlafaxine 150 to 225 mg achieved at least a 50% reduction in pain
intensity versus 34% of participants in the placebo group and the number needed to treat for an additional beneficial outcome was 4.5.
However, this study was subject to significant selection bias. Known adverse effects of venlafaxine, including somnolence, dizziness, and
mild gastrointestinal problems, were reported in all studies but were not particularly problematic and, overall, adverse effects were equally
prominentin placebo or other active comparator groups.

Authors' conclusions

We found little compelling evidence to support the use of venlafaxine in neuropathic pain. While there was some third-tier evidence of
benefit, this arose from studies that had methodological limitations and considerable risk of bias. Placebo effects were notably strong
in several studies. Given that effective drug treatments for neuropathic pain are in current use, there is no evidence to revise prescribing
guidelines to promote the use of venlafaxine in neuropathic pain. Although venlafaxine was generally reasonably well tolerated, there was
some evidence that it can precipitate fatigue, somnolence, nausea, and dizziness in a minority of people.

PLAIN LANGUAGE SUMMARY

Venlafaxine for neuropathic pain in adults
Background

Neuropathic pain is pain that arises from damaged nerves. It is different in nature than pain that arises from damaged tissue, such as a cut,
although that type of pain is also carried along nerves. Drugs that are commonly used to treat pain, such as paracetamol, ibuprofen, or
morphine, are not very good at treating neuropathic pain. However, other drugs, such as gabapentin, which are also used to prevent or treat
epilepsy (fits), do appear to be of some benefit in treating neuropathic pain. There is also a great deal of interest in using antidepressant
drugs to treat neuropathic pain. This does not imply that the person with neuropathic pain is depressed, but simply that these drugs may
have benefits in neuropathic pain. However, while some doctors prescribe antidepressants in people with neuropathic pain, their benefits
have not been confirmed in large clinical trials.

Here we reviewed clinical trials for one antidepressant drug, venlafaxine, to see if robust evidence exists that it is effective in treating
neuropathic pain.

Study characteristics

In detailed searches of the medical literature, we found six trials that were suitable for inclusion in our analysis, that together included
460 adults.

Key results and quality of the evidence

All six trials were conducted in an approved statistical manner (randomised and double-blinded); however, all had limitations that could
lead to an overestimation of efficacy in treating this type of pain. Four were of very small size and five were of short duration, both of which
can bias the results of chronic pain trials. Although it was not possible to combine the results of all trials to make an overall conclusion,
individually they did all show some, albeit moderate, benefit for venlafaxine in treating neuropathic pain. Usually this benefit was achieved
at doses of 75 to 225 mg per day. Known side effects of venlafaxine, including sleepiness, dizziness, and mild gastrointestinal problems,
were reported by some studies, but were not particularly problematic.

Overall, there is currently an inadequate amount of information available to warrant any change in current prescribing practice and we
cannot recommend venlafaxine as a first-line treatment for neuropathic pain. However, it is a reasonably well-tolerated drug and may be of
some benefitin people who cannot tolerate other antidepressants or anticonvulsant drugs that are more widely prescribed to people with
neuropathic pain. Larger clinical trials may provide more robust evidence for the effectiveness of venlafaxine in treating neuropathic pain.

Venlafaxine for neuropathic pain in adults (Review) 2
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BACKGROUND

We have based the protocol for this review on a template for
reviews of drugs used to relieve neuropathic pain. The aim is for
all reviews to use the same methods, based on new criteria for
what constitutes reliable evidence in chronic pain (Moore 2010a;
Appendix 1).

Description of the condition

Neuropathic pain, unlike nociceptive pain, is caused by nerve
damage, often accompanied by changes in the central nervous
system (CNS) (lannetti 2005). It is by nature chronic and may be
present for months or years. The 2011 definition of neuropathic
pain is "pain caused by a lesion or disease of the somatosensory
system" (Jensen 2011). Many people with neuropathic pain are
significantly disabled, with moderate or severe pain for many years.

In primary care in the UK, the incidences per 100,000 person-
years' observation were reported as 28 (95% confidence interval
(ClI) 27 to 30) for postherpetic neuralgia, 27 (95% Cl 26 to 29) for
trigeminal neuralgia, 0.8 (95% Cl 0.6 to 1.1) for phantom limb
pain, and 21 (95% ClI 20 to 22) for painful diabetic neuropathy
(Hall 2008). Estimates vary between studies, often because of small
numbers of cases. The incidence of trigeminal neuralgia has been
estimated at 4 in 100,000 per year (Katusic 1991; Rappaport 1994),
while more recently a study of facial pain in The Netherlands found
incidences per 100,000 person-years of 12.6 for trigeminal neuralgia
and 3.9 for postherpetic neuralgia (Koopman 2009). A systematic
review of chronic pain demonstrated that some neuropathic pain
conditions, such as painful diabetic neuropathy, can be more
common, with prevalence rates up to 400 per 100,000 person-
years (McQuay 2007). The prevalence of neuropathic pain was
reported as being 3.3% in Austria (Gustorff 2008), 6.9% in France
(Bouhassira 2008), and as high as 8% in the UK (Torrance 2006).
Some forms of neuropathic pain, such as diabetic neuropathy,
chemotherapy-related neuralgia, and postsurgical chronic pain
(which is often neuropathic in origin) are increasing (Hall 2008).
Although incidence rates for neuropathic pain have not been
accurately reported in lIreland, results from the PRIME study
(Prevalence, Impact and Cost of Chronic Pain) suggest a prevalence
of 36% for chronic pain in the community setting (Raftery 2011). It
is likely that a significant proportion of these people have pain of
neuropathic origin.

Neuropathic pain is difficult to treat effectively, with only a
minority of individuals experiencing a clinically relevant benefit
from any one intervention. Thus, it constitutes a significant burden
on healthcare systems and society at large, as well as being
distressing for individual patients (Moore 2014). A multidisciplinary
approach is now advocated, with pharmacological interventions
being combined with physical or cognitive interventions, or
both. Conventional analgesics are usually not effective, although
opioids may be in some people. However, the risks of using
opioids chronically to control pain tend to outweigh their benefits.
Other people may derive some benefit from topical lidocaine
patches or topical capsaicin. Treatment is more usually by so-
called 'unconventional' analgesics, such as antidepressants or
antiepileptics.

Description of the intervention

The antidepressant agent venlafaxine is a serotonin reuptake
inhibitor and weak noradrenaline reuptake inhibitor. It is used in
the treatment and prevention of recurrence of major depressive
disorder, as well asin the treatment of generalised anxiety disorder,
social anxiety disorder, panic disorder, and agoraphobia. Although
not licensed in Ireland (or the UK) for the treatment of chronic
or neuropathic pain, it is commonly used for these indications.
The drug is available as prolonged-release capsules (37.5, 75,
and 150 mg) suitable for once daily dosing. For the treatment
and prevention of depression, the recommended starting dose for
prolonged-release venlafaxine is 75 mg given once daily. People
not responding to the initial 75 mg/day dose may benefit from
dose increases up to a maximum dose of 375 mg/day. Common
adverse effects include nausea, dizziness, drowsiness, and dry
mouth. As with other serotonergic agents, serotonin syndrome,
a potentially life-threatening condition, may occur as an adverse
effect of venlafaxine treatment, particularly with concomitant use
of other agents that may affect the serotonergic neurotransmitter
system. Suicide-related behaviours, mydriasis (dilated pupils), and
dose-related increases in blood pressure and heart rate have also
been reported with venlafaxine.

How the intervention might work

Venlafaxine is a chimeric compound and both R- and S-
enantiomers, and their O-desmethylated metabolites, are reported
to mediate inhibition of serotonin and noradrenaline reuptake
(Bolden-Watson 1993; Muth 1986; Muth 1991). Its relatively clean
pharmacological profile means that venlafaxine has a favourable
adverse effect profile in comparison to other antidepressants used
in pain management, especially the tricyclic antidepressants such
as amitriptyline. The major metabolite, R-O-desmethylvenlafaxine,
has been reported as the most potent inhibitor of both
noradrenaline and serotonin reuptake (Muth 1991). In 2010, this
metabolite (desvenlafaxine) was approved by the US Food and
Drug Administration as a treatment for major depressive disorder
(Seo 2010). Relating steady-state concentration of venlafaxine to
in vitro reuptake inhibitory concentration suggests that serotonin
reuptake is maximal at low doses (less than 100 mg/day), whereas
noradrenaline reuptake increases over the dose range of 100
to 375 mg/day. Inhibition of both serotonin and noradrenaline
reuptake is thought to be important for the antidepressant activity
of venlafaxine. It is possible that similar mechanisms underlie
any analgesic activity of venlafaxine, since both noradrenaline
and serotonin are primary neurotransmitters in the inhibitory
descending pain pathways of the locus coeruleus and Raphe
nucleus, respectively. However, direct demonstrations of the
mechanism of action of venlafaxine in the treatment of neuropathic
pain are lacking and it is likely that the mechanism(s) underlying
its analgesic effect differ from the mechanisms underlying
its antidepressant effect. For example, in animal experiments,
venlafaxine-induced analgesia was reported to be mediated via
adrenergic mechanisms and via the k and & opioid receptors
(Schreiber 1999). It is important to note that there tends to be
little or no correlation between the effect of antidepressants
on mood and pain in humans and that antidepressants can
produce analgesia in people with and without depression,
which further supports the notion that distinct mechanisms of
action may underlie these effects (Onghena 1992). Furthermore,
antidepressant-induced pain relief typically emerges more rapidly

Venlafaxine for neuropathic pain in adults (Review)

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



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

and at a lower dose than the antidepressant effect, which often
takes up to six weeks.

Why it is important to do this review

Venlafaxine is a reasonably well-tolerated antidepressant and
has been used as a pharmacological intervention for chronic
neuropathic pain, although it is not a first-line therapy at present.
An update to an earlier Cochrane review of antidepressants
for neuropathic pain reported preliminary evidence for the
effectiveness of venlafaxine in relieving pain in polyneuropathy
(Saarto 2007). In animal studies, venlafaxine relieved thermal
hyperalgesia in rats with an induced mononeuropathy (Lang 1996).
Similarly in human experimental studies, venlafaxine reduced
the threshold at which repetitive electrical stimulation showed
pain summation (Enggaard 2001). Taken together and considering
the current lack of effective treatments for neuropathic pain
with favourable risk-benefit ratios, there is good justification
for conducting a comprehensive systematic review to establish
whether an evidence base exists for the clinical use of venlafaxine
in neuropathic pain management. This review will be one of
several updates to the Saarto 2007 review of antidepressants in
neuropathic pain. It will apply more stringent criteria for validity
and may include new studies that have emerged since the 2007
update by Saarto and Wiffen.

The standards used to assess evidence in chronic pain trials
have changed substantially since 2008, because of an improved
awareness of quality issues and the emergence of new
recommendations by the Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials (IMMPACT; Dworkin 2008), which
is based on original work by Farrar 2001. Particular attention is now
being paid to trial duration, withdrawals, and statistical imputation
following withdrawal, all of which can substantially alter estimates
of efficacy. The most important change is the move from using
mean pain scores, or mean change in pain scores, to the number
of people who have a large decrease in pain (by at least 50%);
this level of pain relief correlates with improvements in co-morbid
symptoms, function, and quality of life. These standards are set out
in the reference guide for pain studies (AUREF 2012).

This Cochrane review assessed evidence in ways that make both
statistical and clinical sense, and used developing criteria for
what constitutes reliable evidence in chronic pain (Moore 2010a).
Trials included and analysed were required to meet a minimum of
reporting quality (blinding, randomisation), validity (duration, dose
and timing, diagnosis, outcomes, etc), and size (ideally at least 500
participants in a comparison in which the number needed to treat
foran additional beneficial outcome (NNTB) is four or above (Moore
1998). This sets high standards and marks a departure from how
reviews have been done previously.

OBJECTIVES

To assess the analgesic efficacy of, and the adverse effects
associated with the clinical use of, venlafaxine for chronic
neuropathic pain in adults.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies that were randomised controlled trials (RCTs)
with double-blind assessment of participant outcomes following
two weeks of treatment or longer, though the emphasis of the
review was intended to be on studies of eight weeks or longer.
We required full journal publication, with the exception of online
clinical trial results summaries of otherwise unpublished clinical
trials and abstracts with sufficient data for analysis. We did not
include short abstracts (usually meeting reports). We excluded
studies that were non-randomised, studies of experimental pain,
case reports, and clinical observations.

Types of participants

All studies included adults aged 18 years and above. We considered
studies if they had participants with one or more of a wide range of
chronic neuropathic pain conditions including:

« painful diabetic neuropathy;

« postherpetic neuralgia;

« trigeminal neuralgia;

« phantom limb pain;

« postoperative or traumatic neuropathic pain;

« cancer-related neuropathy;

» chemotherapy/radiotherapy-induced neuralgia;
« atypical facial pain;

« complex regional pain syndrome;

« human immunodeficiency virus (HIV) neuropathy; and
« spinal cord injury.

We included studies of participants with more than one type of
neuropathic pain; in such cases, we planned to analyse results
according to the primary condition.

Types of interventions

Venlafaxine at any dose, by any route, administered for the relief
of neuropathic pain and compared with placebo or any active
comparator.

Types of outcome measures

Studies used a variety of outcome measures, with the majority of
studies using standard subjective scales (numerical rating scale
(NRS) or visual analogue scale (VAS)) for pain intensity (VAS-PI)
or pain relief (VAS-PR), or both. We were particularly interested
in Initiative on Methods, Measurement, and Pain Assessment in
Clinical Trials (IMMPACT) definitions for moderate and substantial
benefitin chronic pain studies (Dworkin 2008). These are defined as
at least 30% pain relief over baseline (moderate), at least 50% pain
relief over baseline (substantial), much or very much improved on
Patient Global Impression of Change (PGIC) (moderate), and very
muchimproved on PGIC (substantial). These outcomes concentrate
on dichotomous outcomes where pain responses do not follow
a normal (Gaussian) distribution. People with chronic pain desire
high levels of pain relief, ideally more than 50%, and with pain not
worse than mild (O'Brien 2010).

Venlafaxine for neuropathic pain in adults (Review)
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We planned to include a 'Summary of findings' table as set out in
the author guide (AUREF 2012), but there were insufficient data.

Primary outcomes

« Participant-reported pain relief of 30% or greater.
« Participant-reported pain relief of 50% or greater.

« Participant-reported global impression of change (PGIC) much
or very much improved.

« Participant-reported global impression of change (PGIC) very
much improved.

Secondary outcomes

« Any pain-related outcome indicating some improvement.

« Withdrawals due to lack of efficacy.

« Participants experiencing any adverse effect.

« Participants experiencing any serious adverse effect.

« Withdrawals due to adverse effects.

« Specific adverse effects, particularly somnolence and dizziness.

Search methods for identification of studies
Electronic searches

We searched the following databases with a start date of January
1990, because there are no earlier clinical trials of venlafaxine,
which was developed in the late 1980s. Since the earliest clinical
trials investigated its antidepressant activity, we did not miss any
relevant studies by restricting the date of our searches to post-1990.

« Cochrane Central Register of Controlled Trials (CENTRAL) via The
Cochrane Library 2014, Issue 8 of 12;

« MEDLINE (via Ovid), January 1990 to 14 August 2014;
« EMBASE (via Ovid), January 1990 to 14 August 2014.

Appendix 2 shows the search strategies. We applied no language
restrictions. We tailored the searches to the individual databases.

Searching other resources

We reviewed the bibliographies of any RCTs identified and
review articles, contacted authors of one excluded study, and
searched www.clinicaltrials.gov to identify additional published
or unpublished data. We also searched the meta-Register of
controlled trials (mRCT) (www.controlled-trials.com/mrct) and the
World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) (apps.who.int/trialsearch/) for ongoing
trials but did not find any relevant trials.

Data collection and analysis
Selection of studies

We determined eligibility by reading the abstract of each study
identified by the search. We eliminated studies that clearly did
not satisfy the inclusion criteria and obtained full copies of the
remaining studies. Three review authors (HCG, RMG, and MCH) read
these studies independently and agreed on the study selection. We
did not anonymise the studies before this assessment.

Data extraction and management

Three review authors (HCG, RMG, and MCH) independently
extracted data using a standard form and checked for agreement

before entry into Review Manager 5 (RevMan 2012). We
included information about the pain condition and number of
participants treated, drug and dosing regimen, study design
(placebo or active control), study duration and follow-up, analgesic
outcome measures and results, withdrawals, and adverse effects
(participants experiencing any adverse effect or serious adverse
effect).

Assessment of risk of bias in included studies

We used the Oxford Quality Score as the basis for inclusion (Jadad
1996), limiting inclusion to studies that were randomised and
double-blind as a minimum. We also used the 'Risk of bias' tool
to assess the likely impact on the strength of the evidence of
various study characteristics relating to methodological quality
(randomisation, allocation concealment, blinding, freedom from
selective reporting), study validity (duration, outcome reporting,
and handling of missing data), and size (Moore 2010b).

Three review authors (HCG, MCH, and RMG) independently
assessed the risk of bias for each study, using the criteria outlined
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011), and adapted from those used by the Cochrane
Pregnancy and Childbirth Group, with any disagreements resolved
by discussion. We assessed the following for each study:

« Random sequence generation (checking for possible selection
bias). We assessed the method used to generate the allocation
sequence as: low risk of bias (any truly random process, eg
random number table; computer random number generator);
unclear risk of bias (method used to generate sequence not
clearly stated). We planned to exclude studies that used a non-
random process (eg odd or even date of birth; hospital or clinic
record number), but this did not arise.

« Allocation concealment (checking for possible selection bias).
The method used to conceal allocation to interventions prior to
assignment determines whether intervention allocation could
have been foreseen in advance of, or during, recruitment, or
changed after assignment. We assessed the methods as: low risk
of bias (eg telephone or central randomisation; consecutively
numbered, sealed, opaque envelopes); unclear risk of bias
(method not clearly stated). We excluded studies that did not
conceal allocation (eg open list).

« Blinding of outcome assessment (checking for possible
detection bias). We assessed the methods used to blind study
participants and outcome assessors from knowledge of which
intervention a participant received. We assessed these methods
as: low risk of bias (study stated that it was blinded and
described the method used to achieve blinding, eg identical
tablets; matched in appearance and smell); unclear risk of bias
(study stated that it was blinded but did not provide an adequate
description of how it was achieved). We excluded studies that
were not, or appeared not to be, double-blinded if we were
unable to confirm double-blinding by contact with the authors.

« Incomplete outcome data (checking for possible attrition bias
due to the amount, nature, and handling ofincomplete outcome
data). We assessed the methods used to deal with incomplete
data as: low risk (less than 10% of participants did not complete
the study, used 'baseline observation carried forward' analysis,
or both); unclear risk of bias (used 'last observation carried
forward' (LOCF) analysis); high risk of bias (used 'completer'
analysis).
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« Size of study (checking for possible biases confounded by small
size). We assessed studies as being at low risk of bias (200 or
more participants per treatment arm); unclear risk of bias (50 to
199 participants per treatment arm); high risk of bias (fewer than
50 participants per treatment arm).

Measures of treatment effect

We planned to calculate the NNTB as the reciprocal of the absolute
risk reduction (ARR) (McQuay 1998). For unwanted effects, the
NNTB becomes the number needed to treat for an additional
harmful outcome (NNTH) and is calculated in the same manner.
We planned to use dichotomous data to calculate risk ratio (RR)
with 95% confidence intervals (Cl) using a fixed-effect model, unless
we found significant statistical heterogeneity (see Assessment
of heterogeneity). We did not intend to use continuous data in
analyses because it is inappropriate where there is an underlying
skewed distribution.

Unit of analysis issues

We accepted randomisation at the level of individual participants
only and not at the level of treatment site. We split the control
treatment arm between active treatment arms in a single study
if the active treatment arms were not combined for analysis. For
cross-over studies, we intended to use data from only the first
period if these were available and to treat the study as a parallel
study. However, if only combined data for both periods were
reported, we drew attention to the possible bias associated with
interpretation of this data.

Dealing with missing data

We planned to use intention-to-treat (ITT) analysis where the
ITT population consisted of participants who were randomised,
took at least one dose of the assigned study medication, and
provided at least one post-baseline assessment. We assigned
missing participants to zero improvement.

Assessment of heterogeneity

We intended to deal with clinical heterogeneity by combining
studies that examined similar conditions and to assess statistical
heterogeneity visually (LAbbé 1987), and with the use of the I2
statistic. However, this was not possible due to the small number of
included studies.

Assessment of reporting biases

The aim of this review was to use dichotomous data of known utility
(Moore 2010b). The review did not depend on what authors of the
original studies chose to report or not, though clearly difficulties
did arise in studies failing to report any dichotomous results. We
extracted and used continuous data, which probably poorly reflect
efficacy and utility, for illustrative purposes only.

We planned to assess publication bias using a method designed to
detect the amount of unpublished data with a null effect required
to make any result clinically irrelevant (usually taken to mean an
NNTB of 10 or higher) (Moore 2008).

Data synthesis

We planned to use a fixed-effect model for meta-analysis, or a
random-effects model if there was significant clinical heterogeneity
and it was considered appropriate to combine studies.

We analysed data for each painful conditionin three tiers, according
to outcome and freedom from known sources of bias.

The first tier intended to use data meeting current best standards,
where studies report the outcome of at least 50% pain intensity
reduction over baseline (or its equivalent), without the use of LOCF
or other imputation methods for drop-outs, report an ITT analysis,
last eight or more weeks, have a parallel-group design, and have
at least 200 participants (preferably at least 400) in the comparison
(Moore 1998; Moore 2010a; Moore 2012). We intended to report
these top-tier results first.

The second tier intended to use data from at least 200 participants,
but where one or more of the conditions of the first tier was not met
(eg reporting at least 30% pain intensity reduction, using LOCF or a
completer analysis, or lasting four to eight weeks).

The third tier of evidence relates to data from fewer than 200
participants, or where there were expected to be significant
problems because, for example, of very short-duration studies
of less than four weeks, where there was major heterogeneity
between studies, or where there were shortcomings in allocation
concealment, attrition, or incomplete outcome data. For this
third tier of evidence, no data synthesis is reasonable, and may
be misleading, but an indication of beneficial effects might be
possible.

Subgroup analysis and investigation of heterogeneity
We planned to undertake subgroup analysis for:

« dose of venlafaxine;

« different painful conditions.

Sensitivity analysis

This was not possible due to a small evidence base.
RESULTS

Description of studies

This review identified 14 clinical trials of venlafaxine in neuropathic
pain, of which six met the criteria for inclusion. These six studies
reported on 460 participants.

Results of the search

In total, the search identified 48 reports (after duplicates were
removed) using the search criteria. However, many of these were
small case reports, were of insufficient treatment duration, were
open-label studies, orinvolved other pain syndromes. As such, after
screening titles and abstracts, only six studies met the inclusion
criteria for analysis (Figure 1).

Venlafaxine for neuropathic pain in adults (Review)

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



- Coch rane Trusted evidence.
= . Informed decisions.
1 Li b ra ry Better health. Cochrane Database of Systematic Reviews

Figure 1. Study flow diagram.

49 recaords 2 additional
identified through records identified
database through other
searching sources

!

48 records after duplicates
removed

1

48 records 29 recards
screened — | excluded

13 full-text articles
excluded:

5 were case reports
only

2were of under 2
weeks' duration

1 had already been
retracted due tao
falsification of data

2 studies were not
blinded

1 was uncontralled

1 was
non-randomised

1 2 studies cantained
19 full-text articles < 10 participants in
assessed far ___ .lthe venlafaxine
eligibility treatment arm

1
G studies included
in qualitative
synthesis

L

0 studies included
in quantitative
synthesis

L e NP

Venlafaxine for neuropathic pain in adults (Review) 7
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

1\ Cochrane
é) Library

Cochrane Database of Systematic Reviews

Figure 1. (Continued)

synthesis
(meta-analysis)

Included studies

The included studies comprised four cross-over trials (Forssell
2004; Jia 2006; Sindrup 2003; Tasmuth 2002), and two parallel
trials (Rowbotham 2004; Yucel 2005). Doses used included 25 mg
twice daily and 75, 150, and 225 mg once daily. The largest study
was Rowbotham 2004 with 245 participants. Three studies only
reported mean data (Forssell 2004; Jia 2006; Tasmuth 2002). The
earlier umbrella review did not include Jia 2006 (Saarto 2007),
but overall we did not find any more recent trials. Similarly, that
previous umbrella Cochrane review included Simpson 2001, but we
excluded it due to small participant numbers.

Study participants were all over 18 years of age. Not all studies
provided an age range, so the upper age limit was unclear but the
mean age of participants taking venlafaxine ranged from 48 to 59
years and in all studies venlafaxine and control arms were age-
matched and sex-matched appropriately.

Excluded studies

Although included in a previous Cochrane review (Saarto 2007)
and another review (Lee 2010), Reuben 2004 was retracted due

to falsification of data and is therefore excluded here. Durand
and colleagues reported results of the EFFOX trial in which
venlafaxine appeared to be effective in reducing oxiplatin-induced
neurosensory toxicity. However, the duration of treatment (10 days)
was too short for inclusion in our analysis (Durand 2012). Similarly,
Amr 2010 reported some benefit for venlafaxine in treating chronic
postmastectomy pain, but the duration of treatment was only
10 days and so we excluded this study. Although Simpson 2001
reported the effectiveness of venlafaxine in addition to gabapentin
in diabetic neuropathy, only seven participants were included in
the venlafaxine arm and so we excluded this study as 10 per
treatment group is the minimum we have considered.

Risk of bias in included studies

As summarised in Figure 2 and Figure 3, the risk of bias was
considerable overall in this systematic review and all studies had
some shortcomings in this regard.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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All studies that met the inclusion criteria were described as
randomised. Selection bias was assessed by reviewing details of the
randomisation of participants to study groups and the allocation
concealment procedures. While four of the studies described all
aspects of selection and concealment adequately and appeared to
have a low risk of selection bias (Forssell 2004; Jia 2006; Sindrup
2003; Tasmuth 2002), neither Rowbotham 2004 nor Yucel 2005
described this properly, and we deemed their risk of selection bias
unclear.

Blinding

Four of the included studies described the blinding procedure in
detail so that it was clear that participants and investigators were
unable to distinguish between active and control groups (Forssell
2004; Jia 2006; Rowbotham 2004; Sindrup 2003). These four studies
were deemed to present a low risk of performance and detection
bias. However, Tasmuth 2002 and Yucel 2005 did not describe how
their studies were blinded, although they did mention that their
studies were double-blinded. Therefore, the risk of bias was unclear
for these two studies.
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Incomplete outcome data

Only two of the six included studies had a low risk of attrition
bias, since for both trials more than 90% of participants completed
the trial (Jia 2006; Yucel 2005). Both Tasmuth 2002 and Forssell
2004 had a greater than 10% drop-out rate and only reported data
for participants who completed trials and, therefore, we assessed
them as being at high risk of bias. Rowbotham 2004 and Sindrup
2003 were of intermediate or unclear risk of attrition bias. In both
studies, more than 10% of participants did not complete the trial
and LOCF analysis was employed.

Selective reporting

While all studies reported the outcomes specified in their methods
sections, these were not usually our preferred/primary outcome
measures. Three of the included studies only reported mean
data and did not provide an indication of how many participants
improved according to our primary outcome measures (Forssell
2004; Jia 2006; Tasmuth 2002).

Other potential sources of bias

Although all included studies met the inclusion criterion of more
than 10 participants randomised per treatment arm, lack of scale
was a significant source of bias for all of them. Only Rowbotham
2004 had more than 200 participants in total enrolled on the trial,
but it still had fewer than 200 per treatment arm and, therefore, we
considered it, along with Jia 2006, at unclear risk of bias on the basis
of size. Four of the included studies had fewer than 50 participants
per treatment arm and we considered them at high risk of bias on
the basis of size (Forssell 2004; Sindrup 2003; Tasmuth 2002; Yucel
2005).

Effects of interventions
First-tier and second-tier evidence of efficacy

We found no first-tier or second-tier evidence of efficacy. Of the
six included studies, five had fewer than 200 participants, and the
largest study employed LOCF analysis and was only of six weeks'
duration (Rowbotham 2004). While small size was the primary
problem with the included studies, short duration was also a
major issue with only Yucel 2005 reporting on the basis of eight
weeks' treatment and none of the studies was of longer than eight
weeks' duration. Problems with allocation concealment, attrition,
or incomplete outcome data also marred most studies and led to a
significant risk of bias (Figure 2; Figure 3).

Third-tier evidence of efficacy

Rowbotham 2004 recruited 245 adults with painful diabetic
neuropathy who had experienced at least moderate neuropathic
pain for at least three months and intended to treat 244 of those
participants. Of these, 242 were treated and 202 completed the
study. During the baseline two-week period, their pain intensity
was measured as at least 40 on the 0 to 100 VAS scale. Following
randomisation to placebo, venlafaxine 75 mg, or venlafaxine 150 to
225 mg groups, their pain intensity and pain relief was measured
using the VAS scales at week six. There was a significant reduction
in pain intensity and a significant increase in pain relief with
the higher dose of venlafaxine versus both placebo and lower
dose of venlafaxine, but there were no significant differences in
the frequency of adverse drug reactions (ADRs), serious ADRs, or
withdrawals due to ADRs.

Importantly, the percentage of participants considered to have
responded to treatment, having achieved at least a 50% reduction
from baseline on the VAS-PI assessment, was significantly greater
in the venlafaxine 150 to 225 mg group (56% of participants)
compared with the placebo group (34% of participants) at week
six. Furthermore, the overall reductions in pain intensity scores
were 27% for placebo, 32% for venlafaxine 75 mg, and 50%
for venlafaxine 150 to 225 mg, with only the higher dose of
venlafaxine differing significantly from placebo. The NNTB was
4.5 for the higher dose of venlafaxine. Higher-dose venlafaxine
was also significantly better than placebo at mediating pain relief
(VAS-PR) after six weeks of treatment and it was superior to both
venlafaxine 75 mgand placebo on the clinician-rated Clinical Global
Impressions - Improvement (CGI-I) and Clinical Global Impressions
- Severity (CGI-S) items at week six.

Sindrup 2003 conducted a placebo-controlled study in which
venlafaxine 225 mg was compared with imipramine 150 mg in 40
participants with polyneuropathy. Fifteen of the participants for
whom data were presented had diabetes-related polyneuropathy.
Both venlafaxine and imipramine were effective in producing at
least moderate pain relief versus placebo, but notably there was
no statistically significant difference between the two drugs. At
least moderate pain relief was reported in 8/30 participants taking
venlafaxine compared with 2/29 participants in the placebo arm of
the study. This trial was stopped early due to insufficient supply of
drugs. This was the only study that reported screening participants
pharmacogenetically, such that those with low metabolism of
sparteine were excluded.

In one placebo-controlled, cross-over study of venlafaxine (dose
up to 75 mg/day) in 30 participants with atypical facial pain,
there was no significant reduction in pain intensity for venlafaxine,
although there was a significant improvement in pain relief on
the participant-reported verbal rating scale (VRS) (Forssell 2004).
The authors also reported reduced use of escape medication
(nonsteroidal anti-inflammatory drugs and paracetamol) in the
period when participants were taking venlafaxine versus placebo.

Jia 2006 compared venlafaxine and carbamazepine in a
randomised, parallel trial of 132 participants with painful
peripheral diabetic neuropathy, with diagnosis being confirmed by
abnormal nerve conduction tests. In this double-dummy design
study, venlafaxine was dosed twice daily and the total daily
dose was 50 mg. There was no placebo arm in this trial and
only mean data were reported. Although not stated, the twice
daily dosing probably reflected the use of an immediate-release
formulation versus extended-release formulations of venlafaxine
that are designed for once-daily dosing. Although there was a
significant reduction in pain intensity in both groups at five, seven,
10, and 14 days compared with their baseline scores, venlafaxine
was superior to carbamazepine at reducing pain intensity at all
time points by per-protocol analysis, with an apparent reduction
from 6.8 to 2.2 in mean pain intensity after 14 days of venlafaxine,
measured on an 11-point scale. Venlafaxine was also superior to
carbamazepine at improving quality of life, measured as improved
sleep, routine work, and mood.

Tasmuth 2002 conducted a randomised, double-blind cross-over
trial comparing venlafaxine and placebo in 15 women with
neuropathic pain following breast cancer treatment. The treatment
duration was four weeks per arm with a two-week washout period
between treatments and the dose of venlafaxine was escalated
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from 18.75 mg/day to a maximum of 37.5 mg (two participants) or
75 mg (11 participants). Primary outcome measures were current
pain intensity during the last three days of the maximum tolerated
dose (VAS-PI and verbal rating scale - pain intensity (VRS-PI)) but
these did not differ between treatment arms. Notably, there was a
strong placebo effect. Using a computer program to register typical
pain intensity in a diary format (VRS 0 to 7), the authors reported
that 11 of the 13 participants who completed the trial had a least
50% pain relief and that this was significantly higher than pain relief
reported in the placebo group. Notably, the 8-point VRS used for
current pain and the 5-point VRS for current pain relief were non-
standard. Anxiety and depression scores were unaffected by either
venlafaxine or placebo.

Yucel 2005 performed a randomised double-blind, placebo-
controlled parallel trial with 60 participants with neuropathic pain
assigned to venlafaxine 75 mg, venlafaxine 150 mg, or placebo
for eight weeks. Sixteen of the 60 participants had diabetic
polyneuropathy but results were not stratified according to type
of neuropathic pain. A major focus of this trial was effects of
venlafaxine on experimentally induced pain, which was not of
interest to us. However, effects on ongoing pain intensity (VAS
0 to 10), activities of daily living, adverse effects, and global
efficacy and tolerance were also reported. Although VAS-PI scores
decreased significantly from baseline in all participant groups,
they did not differ between treatment arms. Since only mean data
were reported, it was impossible to estimate the proportion of
participants achieving moderate (or better) pain relief. In terms
of global efficacy and tolerance, there was no difference between
groups.

Adverse effects

All studies included in this review made some mention of adverse
effects, but reporting of these was not standardised across studies
and it was impossible to perform a meta-analysis of this data. In
general, venlafaxine was well tolerated and most adverse effects
were minor.

Forssell 2004 asked participants about 10 adverse effects (urination
difficulties, fatigue, appetite, dry mouth, constipation, sweating,
nightmares, nausea, headache, and palpitations) and asked
participants to self evaluate the overall severity of these adverse
effects on a 100-mm VAS. Overall, the incidence of adverse effects
was similar in the venlafaxine and placebo periods but participants
reported more severe dry mouth and sweating while taking
venlafaxine compared with placebo.

Jia 2006 reported 29 adverse effects in the venlafaxine group, with
these affecting 43.9% of participants. Common adverse effects
were reported as those occurring in more than 10% of participants
and these included mild gastrointestinal discomfort, dizziness, and
somnolence. However, as this trial was not placebo-controlled, it
is difficult to draw a definitive conclusion. Severe gastrointestinal
disturbance occurred in one participant on venlafaxine.

Rowbotham 2004 reported treatment-emergent adverse effects in
75% of participants on placebo, 88% of participants on venlafaxine
75 mg, and 89% of participants on venlafaxine 150 to 225 mg.
Nausea, dyspepsia, sweating, and somnolence were the most
commonly reported and all of these were significantly more
frequent in at least one of the venlafaxine groups versus placebo.
The same authors reported that 10% of placebo, 9% of venlafaxine

75 mg and 12% of venlafaxine 150 to 225 mg groups had a serious
adverse effect, although their precise nature was unclear. They
also reported that 7/162 participants who commenced venlafaxine
had clinically important electrocardiograph (ECG) changes over the
course of their treatment.

Sindrup 2003 asked participants to rate adverse effects as none,
slight, bothersome, or unacceptable. However, adverse-effect
ratings were not different between the venlafaxine, imipramine,
and placebo arms of this study. They also reported incidence rates
of specific adverse effects and suggested that venlafaxine was less
well tolerated than imipramine on the basis of withdrawals due to
adverse effects, and that it was associated with a higher incidence
of tiredness than either placebo or imipramine.

Tasmuth 2002 reported no differences in either the number or
intensity of adverse effects between venlafaxine and placebo
treatment arms. Participants were asked about the same 10
adverse effects as those in the Forssell 2004 study, and they
recorded both responses and spontaneous reports of the adverse
effects.

Yucel 2005 mentioned nausea, vomiting, somnolence, and
dizziness as occurring more commonly in the venlafaxine 150 mg
group, but, since data only consisted of participant reports of none,
slight, bothersome, or unacceptable adverse effects, it was unclear
how many participants experienced each of these adverse effects.

Withdrawals

Forssell 2004 reported 10 drop-outs from 30 participants who had
commenced their cross-over study. Eight participants dropped
out due to adverse effects and six of these did so while taking
venlafaxine (five due to nausea and one due to fatigue). They
withdrew two participants due to non-compliance and one of these
drop-outs was reported as being due to lack of efficacy.

Yucel 2005 noted five withdrawals among 60 participants who
started the trial, with all being due to adverse effects. Of interest,
three of the five withdrawals were in the venlafaxine 150 mg group
and one was from the venlafaxine 75 mg group, consistent with
the earlier comment on the higher prevalence of adverse effects
associated with the higher dose of venlafaxine.

In the study by Jia 2006, there was a relatively small drop-out
rate of less than 10% in the venlafaxine group, which reduced
the attrition bias compared with other studies. Six participants
withdrew from 66 who commenced on venlafaxine, and four of
these withdrawals were due to adverse effects (one participant
with severe gastrointestinal disturbance, one participant with
palpitations, and two participants with moderate gastrointestinal
disturbance).

Rowbotham 2004 reported relatively high discontinuation rates of
15% with placebo, 15% with venlafaxine 75 mg, and 22% with
venlafaxine 150 to 225 mg and these discontinuation rates did not
differ significantly between the groups. In addition, there was no
difference between venlafaxine and placebo groups in the rate of
drop-outs due to adverse effects. Overall, 14 participants taking
either venlafaxine 75 mg or 150 to 225 mg withdrew due to adverse
effects and 30/163 participants on venlafaxine withdrew in total.
Five participants on venlafaxine were withdrawn due to inadequate
efficacy, three due to protocol violations, three due to other medical
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events, one due to a non-medical event, three were lost to follow-
up, and one requested to withdraw for unclear reasons.

In the cross-over study by Sindrup 2003, there were seven reported
drop-outs from 40 participants who commenced the study and one
additional participant was excluded on the basis of unacceptably
high tramadol consumption. Of the seven drop-outs, four withdrew
while taking venlafaxine due to nausea, vomiting, dizziness,
tiredness, or combinations thereof. The other three participants
withdrew while in the non-venlafaxine arm.

Tasmuth 2002 reported two drop-outs from 15 participants who
started the study. One was due to non-compliance and the other
due to acute nausea, sweating, and headache that started on the
first day of venlafaxine 18.75 mg plus 37.5 mg dose.

DISCUSSION

Summary of main results

Overall, it was notable that all included studies showed some
positive benefit for venlafaxine in neuropathic pain. Positive
outcomes included reduced use of escape medication, such as
paracetamol, and reductions in pain intensity scores of less
than 50%. Notably, in the largest included study, the percentage
of participants considered to have responded to treatment,
having achieved at least a 50% reduction in pain intensity, was
significantly greater in the venlafaxine 150 to 225 mg group
(56% of participants) compared with the placebo group (34% of
participants) (Rowbotham 2004). However, we did not deem this to
constitute strong evidence for the efficacy of this intervention, since
the study was subject to significant bias (Figure 3).

Overall completeness and applicability of evidence

Since the two largest of the included studies only looked at
diabetes-associated neuropathy (Jia 2006; Rowbotham 2004), and
overall more than 80% of included participants had diabetes, it
is possible that any benefits shown for venlafaxine may not be
applicable to other painful neuropathic conditions. Other specific
types of neuropathic pain for which the efficacy of venlafaxine
was assessed were atypical facial pain (Forssell 2004), and
postoperative/post-chemotherapy neuralgia in people with breast
cancer (Tasmuth 2002). However, both studies were hampered by
very small numbers of participants. A further confounding factor
was the complex interaction between depression and pain as
venlafaxine is an established and effective antidepressant drug and
not all studies measured depression at baseline or accounted for
the fact that relief of depression may have a positive benefit on
pain scores. Applicability of these trials was further hampered by
their short duration since only one trial was of six weeks' duration
(Rowbotham 2004), and none was longer than this. It is thought that
studies of less than six weeks' duration may not accurately predict
longer-term drug efficacy in chronic conditions, as epitomised
by neuropathic pain. Similarly, short-term use of drugs may not
accurately predict ADRs that emerge with longer-term drug dosing
in chronicillness.

Quality of the evidence

By current standards, the overall reporting quality was average to
poor. Although all included studies were randomised and double-
blinded, none of them provided data that met pre-defined criteria
for first-tier or second-tier analysis. Only two studies had more

than 50 participants per treatment arm and four studies were
significantly smaller than that and therefore presented a high
risk of bias on the basis of size. Five of six studies were of short
duration and four were of cross-over design. Only one study was
both parallel in design and placebo-controlled. All studies used
completer analysis or LOCF analyses so that only those with greater
than 90% completion were not at risk of attrition bias.

Potential biases in the review process

In accordance with most Cochrane reviews completed by the Pain,
Palliative and Supportive Care Review Group (PaPaS), we included
only randomised double-blind studies in an effort to limit the
potential for bias. However, there were several other sources of
bias.

The absence of publication bias, whereby studies showing a
lack of efficacy for venlafaxine are performed but not published,
cannot be proven. However, this is an inherent weakness in all
systematic reviews. Nonetheless, it is considered unlikely that
we have missed any published evidence, since we carried out
several broad searches and we believe it is unlikely that significant
amounts of data eluded us in these searches.

NNTB estimates of efficacy in chronic pain tend to increase with
duration of trials, meaning that participants tend to derive less
benefit as trials proceed (Moore 2010a). This means that the short
duration of allincluded studies is particularly problematic here and
that these studies are likely to have significantly over-estimated the
efficacy of venlafaxine in treating chronic pain.

Agreements and disagreements with other studies or
reviews

This review does not change the conclusion drawn in an earlier
review (Saarto 2007). Moreover, current treatment guidelines for
neuropathic pain in Europe and the USA do not specifically
recommend prescription of venlafaxine. Another review of
selective serotonin re-uptake inhibitors (SSRIs) and serotonin and
noradrenaline re-uptake inhibitors (SNRIs) in neuropathic pain
concluded that there was only modest evidence for the efficacy of
SSRIs overall, but that the SNRIs (ie venlafaxine and duloxetine)
were effective in the treatment of painful diabetic neuropathy
and polyneuropathy (Lee 2010). Notably that review, although
not conducted systematically, considered several of our included
studies (Forssell 2004; Rowbotham 2004; Sindrup 2003; Tasmuth
2002; Yucel 2005), however it also included data from Reuben 2004
and Simpson 2001, which we excluded due to our more stringent
inclusion criteria. In their general literature reviews, not conducted
along Cochrane principles, Lee 2010 and Dharmshaktu 2012 also
arrived at a similar conclusion to us that while SNRIs, including
venlafaxine, may have some place in treating neuropathic pain,
they should probably only be considered for use in people who have
not responded to tricyclic antidepressants and anticonvulsants, or
if there are contraindications to these better-established drugs.

Another issue that may have accounted for heterogeneity in the
clinical findings is that there is very little standardisation of
medication history and usage in chronic pain trials. Some trials
preclude those people taking other analgesics, anticonvulsants,
or antidepressants during or preceding the trial, while others
allow the use of escape medication for analgesia as well as other
concurrent medications. This is highly likely to confound study
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findings and makes it more difficult to compare studies directly.
Use of escape medication in pain trials is considered a secondary
outcome measure and two of our included studies reported that
venlafaxine reduced the usage of alternative analgesics during
the study period, which gives some weak indication of potential
efficacy in treating neuropathic pain.

Depression and anxiety scores were also reported in some, but
not all, of the reviewed studies. Due to the complex nature
of pain it is considered likely that clinical improvements in
anxiety and depression may be accompanied by participant-
reported improvements in pain intensity and it can be difficult
to separate these complex phenomena. Due to the small number
of studies reviewed here, no clear pattern emerged relating the
antidepressant efficacy of venlafaxine to its analgesic efficacy;
however, it is a factor that should be considered in any review of
antidepressants in pain management.

AUTHORS' CONCLUSIONS

Implications for practice
Implications for people with neuropathic pain

This review is unlikely to change clinical practice in a manner
that will improve outcomes for people with neuropathic pain.
Our results suggested that, for the vast majority of people with
neuropathic pain, there is insufficient evidence to support the use
of a venlafaxine-based intervention in the current standard of care.

Implications for clinicians

Thereis little compelling evidence to support the use of venlafaxine
in neuropathic pain except by experienced clinicians in exceptional
circumstances.

Implications for practice for policy makers

Any evidence for venlafaxine's benefit in treating neuropathic pain
is not sufficiently robust to warrant any change in policy regarding
its licensed indications.

Implications for practice for funders

Although this review found some evidence to support the use
of venlafaxine in treating neuropathic pain, overall this evidence
was of low quality. From a pharmacoeconomic perspective, there
is insufficient evidence to support a change in reimbursement
practice.

Implications for research
General

Larger, prospective well-designed studies are required to provide
more definitive conclusions on the efficacy of venlafaxine for
treating neuropathic pain. While we hope these will be performed,
there is no guarantee that this will occur

Design

Double-blind, randomised, placebo-controlled trials with over 200
participants per treatment arm and treatment period of at least
eight weeks would be more conclusive if further evidence for
the efficacy of venlafaxine in treating neuropathic pain is to be
obtained. We believe that there is little value in the conduct of
future small trials or case series.

Measurement (endpoints)

Current best standards, where studies report the outcome of at
least 50% pain intensity reduction over baseline (or its equivalent),
without the use of last observation carried forward (LOCF) or
other imputation methods for drop-out, should be adopted to
provide first-tier evidence in future trials. Furthermore, in future
clinical studies it would be most beneficial if mean data were not
reported so that proper estimates can be made of the proportion of
participants benefiting from venlafaxine treatment.

Other

Further research studies on the mechanism of action of venlafaxine
in treating neuropathic pain are also warranted.
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Methods

Double-blind placebo-controlled cross-over trial. 2 x 4-week treatment periods with a 2-week washout

Participants

30 adults with atypical facial pain of intensity at least 3 on an 11-point scale. Median age 52 years (range

38-66 years). Gender data were reported for the 18 participants for whom data were analysed (6 men
and 12 women). The study was conducted in Finland

Interventions

Venlafaxine 37.5-75 mg/day vs. placebo. All participants took 37.5 mg for 2 weeks and were then al-

lowed to regulate the dose themselves. 17 took venlafaxine 75 mg for a second 2 weeks and 1 took 37.5
mg. Paracetamol and NSAIDs were also permitted as escape medications

Outcomes Participant-reported VAS-PI (0-100), VRS-PI (8-point scale), VRS-PR, and VAS-PR (0-50) were the primary
outcome measures. VAS-PI, VAS-PI, and VRS-PI did not differ significantly between groups. VRS-PR re-
ported as significantly greater during venlafaxine period vs. placebo. Increased use of escape medica-
tion in placebo groups vs. venlafaxine but not well described. No significant difference between groups
in anxiety (STAI) or depression (BDI)

Notes 10 drop-outs including 8 due to adverse effects. 6 in venlafaxine arm (nausea 5 and fatigue 1). 2 in
placebo arm (rash 1 and dizziness 1). 2 participants excluded due to non-compliance

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk

tion (selection bias)

Randomisation was performed by Wyeth-Lederle, who supplied the drug and
placebo capsules 'using computer-generated numbers'
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Forssell 2004 (continued)

Allocation concealment Low risk Participants were allocated consecutively
(selection bias)
Blinding of participants Low risk Identical capsules were supplied by a pharmaceutical company (Wyeth-Leder-
and personnel (perfor- le)
mance bias)
All outcomes
Blinding of outcome as- Low risk 'The randomization code was not opened during the trial' and along with plas-
sessment (detection bias) ma concentration data were 'kept separate from investigators carrying out the
All outcomes assessments until the database was closed'
Incomplete outcome data  High risk Completer analysis was employed. Only 20/30 participants completed the trial
(attrition bias)
All outcomes
Size High risk <50 participants per treatment arm
Jia2006
Methods Double-blind, parallel, randomised trial of 2 weeks' duration comparing venlafaxine with carba-

mazepine. A double-dummy design was used

Participants

132 participants with painful diabetic neuropathy, confirmed by nerve conduction testing. 80 women
and 52 men were included and there was no difference in gender between the groups. The study was
conducted in China

Interventions

Venlafaxine 25 mg twice daily (50 mg/day) vs. carbamazepine 100 mg twice daily (200 mg/day) for 2
weeks. Participants taking other analgesic drugs in the 5 days prior to the trial period were excluded, as
were those with serious diabetic complications

Outcomes

Primary outcome measurement was pain intensity measured on a numeric pain intensity scale (11
points) at days 0, 2, 5, 7, and 14. However, only mean data were reported and it is unclear how many
participants benefited from treatment. Frequency of pain episodes was also recorded. Interference
with quality of life, activities of daily living, mood, and sleeping were also assessed. Mean pain intensity
was decreased by both carbamazepine and venlafaxine over time but venlafaxine was superior to car-
bamazepine in relieving pain. Venlafaxine also reported to be superior in improving sleep, mood, and
total quality of life

Notes

13 participants did not complete the trial (6 venlafaxine; 7 carbamazepine). 6 withdrawals were due
to adverse effects (4 venlafaxine - severe gastrointestinal disturbance, moderate gastrointestinal dis-
turbance (x 2), palpitations; 2 carbamazepine). In the venlafaxine group, the 2 other participants who
withdrew were lost to follow-up. The overall incidence of adverse effects was not significantly differ-
ent between groups. Included ITT analysis in the trial design and had also intended to do per-protocol
analysis

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk 'The random sequence was generated by computer'
tion (selection bias)
Allocation concealment Low risk The random sequence was 'sealed in opaque envelopes'
(selection bias)
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Jia 2006 (continued)

Blinding of participants Low risk Dummy tablets were employed
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk It is stated that 'both the researchers and the patients did not know which
sessment (detection bias) groups the patient was belonging to before the end of the study'. Furthermore
All outcomes the authors stated 'and statistician will not know, until the statistical analysis
is completed'
Incomplete outcome data  Low risk < 10% of participants did not complete the study
(attrition bias)
All outcomes
Size Unclear risk 50-200 participants per treatment arm
Rowbotham 2004
Methods Multicentred, randomised, double-blind, placebo-controlled trial of 6 weeks' duration with dose esca-

lation over first 2 weeks. Followed by 2-week tapering period

Participants

245 participants with painful diabetic neuropathy of at least moderate severity for =3 months. All par-
ticipants had metabolically stable diabetes (type | or type Il). 97 women and 145 men were included

in the 242 participants in the ITT population. There was no significant difference in gender balance be-
tween the treatment groups. The study involved participants from the USA

Interventions

Placebo, venlafaxine 75 mg, or venlafaxine 150-225 mg/day for 6 weeks, followed by 2-week tapered
dose reduction

Outcomes Primary outcome measures were VAS-PI, VAS-PR, CGI-S and CGI-I, all of which were assessed by clini-
cians
>50% pain relief obtained by 46/82 participants (venlafaxine 150-225 mg (derived) and by 27/80 (place-
bo) with NNTB of 4.5. Participant-reported global rating of pain relief was also included but not possi-
ble to evaluate due to lack of standard deviations

Notes 42 withdrawals in total (12/81 placebo arm; 12/81 venlafaxine 75 mg arm; 18/82 venlafaxine 150-225
mg arm). Of these, 3/81 placebo, 6/81 venlafaxine 75 mg, and 8/82 venlafaxine 150-225 mg were due to
adverse effects. NNTH was not significantly different. Included ITT analysis in its design

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not specified

tion (selection bias)

Allocation concealment Unclear risk Not specified

(selection bias)

Blinding of participants Low risk Authors described details of a 'two-bottle system', which was used throughout

and personnel (perfor- the study

mance bias)

All outcomes
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Rowbotham 2004 (continued)

Blinding of outcome as- Unclear risk Details of double-blinding not provided

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk >10% did not complete trial. Last observation carried forward analysis was
(attrition bias) employed

All outcomes

Size Unclear risk 50-200 participants per treatment arm

Sindrup 2003

Methods

Double-blind, placebo-controlled cross-over design with 3 x 4-week periods and 1-week washout

Participants

40 participants with painful polyneuropathy of at least 6 months' duration. Mean age 56 years (range
31-69 years). 23 men and 9 women were included in the data analysis. Participants were recruited in 2
Danish hospitals

Interventions

Venlafaxine 75 mg/day in week 1, 150 mg/day in week 2, 225 mg/day in weeks 3 and 4, imipramine 50
mg/day in week 1, 100 mg/day in week 2, 150 mg/day in weeks 3 and 4 vs. placebo for 5 weeks

Outcomes

Participant-reported daily rating of 4 aspects of pain were summed (pain paroxysms, constant pain,
touch, and pressure-evoked pain - all on 11-point VAS). Patient's global impression of pain relief (com-
plete, good, moderate, slight, none). Adverse effects and use of escape medication

Complete/good pain relief: 9/29 imipramine; 2/29 placebo; 7/30 venlafaxine. Complete/good/moder-
ate pain relief: 14/29 imipramine; 2/29 placebo; 8/30 venlafaxine. Authors report NNTB of 5.2 for at least
moderate pain relief with venlafaxine, but did not provide raw data or confidence intervals. Use of es-
cape medication (paracetamol) not significantly different

Notes

1-week baseline observations. People with diabetes (15 participants) more likely to gain clinically rele-
vant pain relief than people without diabetes (17 participants). 33/40 participants completed all 3 arms
of study. 7 withdrew due to adverse effects (1 imipramine; 2 placebo; 4 venlafaxine). 1 lost to follow-up

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Authors stated that 'assignment to one of six possible treatment sequences
was random via a computer-generated randomization code' and that this 'ran-
domization plan was generated by one author who was not involved in the
conduct of the trial'

Allocation concealment Low risk Participants were numbered consecutively. Sealed envelopes were employed
(selection bias)
Blinding of participants Low risk 'Double dummy technique was employed as venlafaxine, and its correspond-

and personnel (perfor-
mance bias)
All outcomes

ing placebo capsules had a different appearance than imipramine and its cor-
responding placebo tablets'

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The randomisation plan was generated by an author who was not involved in
the conduct of the trial and double-blinding was maintained throughout
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Sindrup 2003 (Continued)

Incomplete outcome data  Unclear risk > 10% of participants did not complete the trial. Last observation carried for-
(attrition bias) ward analysis was employed
All outcomes
Size High risk <50 participants per treatment arm
Tasmuth 2002
Methods Double-blind, placebo-controlled cross-over trial of 4 weeks (4 weeks' dose titration to maximum toler-

ated dose). 2 x 4-week periods with 2-week washout and no carry over effect

Participants

15 women with breast cancer of mean age 55 years (range 37 to 72), all with postoperative neuropath-
ic pain. Baseline pain score by VRS (0-7), median 3 (range 3 to 4) and baseline depression score by BDI
(0-63), median 10 (range 1 to 28). All were recruited in Finland

Interventions

Venlafaxine dose escalation from 18.75 mg/day to 75 mg/day orally or placebo. 11 women used 75 mg/
day by end of the study period. Women were not allowed to take any other medication that was signifi-
cantly metabolised by the cytochrome P450 2D6 isozyme

Outcomes Participant-reported pain relief (VRS 0-4) and pain intensity (VRS 0-7) were the primary outcome mea-
sures and also BDI (0-63)

Median pain relief on venlafaxine 2 (range 0 to 4) and on placebo 0 (range 0 to 4)
Pain intensity on venlafaxine 1 (range 0 to 3) and on placebo 2 (range 0 to 4)
BDI score on venlafaxine 7 (range 1 to 39) and on placebo 7 (range 1 to 11)

Notes 2/15 women dropped out, 1 due to adverse effects of venlafaxine (nausea, sweating headache) and 1
due to non-compliance. Blood sampling confirmed that 2 'poor responders' had low venlafaxine con-
centrations and were classified as fast hydrolysers. There was a strong placebo effect on pain

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk It is stated that the hospital pharmacy provided the venlafaxine and placebo

tion (selection bias) dosage forms and 'performed the randomization using computer-generated

numbers'

Allocation concealment Low risk Concealment was performed centrally by the hospital pharmacy

(selection bias)

Blinding of participants Unclear risk Double-blinding was mentioned but details were not provided

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk It was mentioned that the researcher who interviewed the women was not

sessment (detection bias) part of the clinical team. No other details were provided

All outcomes

Incomplete outcome data  High risk >10% of women did not complete the trial and completer analysis was em-

(attrition bias) ployed

All outcomes
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Tasmuth 2002 (continued)

Size High risk <50 participants per treatment arm
Yucel 2005
Methods Double-blind, placebo-controlled trial for 8 weeks

Participants

60 participants aged 33-69 years with neuropathic pain = 6 months' duration and at least 4 on 11-point
VAS-PI. In a separate arm of this study (not considered here), participants were also subjected to exper-
imentally induced pain. Of those that completed the study, 22 were men and 33 were women. Partici-
pants were recruited in Istanbul, Turkey

Interventions

Venlafaxine 75 mg/day, venlafaxine 150 mg/day, or placebo for 8 weeks with paracetamol 500 mg 3 or 4
times daily as escape medication. Participants were not allowed to take either antidepressants or anti-
convulsants

Outcomes VAS-PI, participant satisfaction and activities of daily living, adverse effects (none, slight bothersome,
or unacceptable), and global impression of change scores were all assessed. Experimental pain scores
were not considered for this review. Although a reduction in VAS-Pl was seen in all groups by the end
of the study, there were no inter-group differences in either pain intensity or the use of escape medica-
tion. Daily activity scores were also not significantly different between groups while participant satis-
faction was significantly higher in the venlafaxine 75 mg group compared with placebo. Global impres-
sion of improvement did not differ significantly between venlafaxine and placebo (8/16 placebo; 13/16
venlafaxine 75 mg; 1/14 venlafaxine 150 mg)

Notes 5/60 withdrew: 1 placebo; 1 venlafaxine 75 mg; 3 venlafaxine 150 mg

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Details were not provided

tion (selection bias)

Allocation concealment Unclear risk Details were not provided

(selection bias)

Blinding of participants Unclear risk Double-blinding was mentioned but details were not provided

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Double-blinding was mentioned but details were not provided

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk < 10% of participants did not complete the trial

(attrition bias)

All outcomes

Size High risk <50 participants per treatment arm

BDI: Beck Depression Inventory; CGl-I: Clinical Global Impressions - Improvement; CGI-S: Clinical Global Impressions - Severity; ITT:
intention-to-treat; NNTB: number needed to treat for an additional beneficial outcome; NNTH: number needed to treat for an additional
harmful outcome; NSAID: nonsteroidal anti-inflammatory drug; STAI: State-Trait Anxiety Inventory; VAS: visual analogue scale; VAS-PI:
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visual analogue scale - pain intensity; VAS-PR: visual analogue scale - pain relief; VRS: verbal rating scale; VRS-PR: verbal rating scale - pain
relief.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Amr 2010 Treatment <2 weeks' duration

Davis 1999 Case report only

Durand 2002 Case report only

Durand 2012 Treatment <2 weeks' duration

Kadiroglu 2008 Study appeared unblinded. Authors did not respond to a query on this

Kiayias 2000 Non-randomised study with only 8 participants

Lithner 2000 Case report only

Pernia 2000 Case report only

Raskin 2006 Venlafaxine arm only contained 7 participants

Rej 2014 Open-label study. Did not exclude neuropathic pain but most participants did not have neuropath-
ic pain

Reuben 2004 Article was retracted in 2009 due to falsification of data

Simpson 2001 Venlafaxine arm was an uncontrolled study

Sumpton 2001 Case report only

APPENDICES

Appendix 1. Methodological considerations for chronic pain

There have been several changes in how efficacy of conventional and unconventional treatments is assessed in chronic painful conditions.
The outcomes are now better defined, particularly with new criteria for what constitutes moderate or substantial benefit (Dworkin 2008);
older trials may only report participants with "any improvement". Newer trials tend to be larger, avoiding problems from the random play
of chance. Newer trials also tend to be longer, up to 12 weeks, and longer trials provide a more rigorous and valid assessment of efficacy
in chronic conditions. New standards have evolved for assessing efficacy in neuropathic pain, and we are now applying stricter criteria for
inclusion of trials and assessment of outcomes, and are more aware of problems that may affect our overall assessment. To summarise
some of the more recent insights that must be considered in this new review

1. Pain results tend to have a U-shaped distribution rather than a bell-shaped distribution. This is true in acute pain (Moore 2011a; Moore
2011b), back pain (Moore 2010b), arthritis (Moore 2010c), and fibromyalgia (Straube 2010); in all cases, mean results usually describe
the experience of almost no-one in the trial. Data expressed as means are potentially misleading, unless they can be confirmed to be
suitable.

2. Therefore, we have to depend on dichotomous results (the person either has or does not have the outcome) usually from pain changes
or participant global assessments. The Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT) group
has helped with their definitions of minimal, moderate, and substantial improvement (Dworkin 2008). In arthritis, trials shorter than
12 weeks, and especially those shorter than eight weeks, overestimate the effect of treatment (Moore 2009a); the effect is particularly
strong for less effective analgesics, and this may also be relevant in neuropathic-type pain.
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The proportion of people with at least moderate benefit can be small, even with an effective medicine, falling from 60% with an
effective medicine in arthritis, to 30% in fibromyalgia (Moore 2009b; Moore 2010c; Straube 2008; Sultan 2008). A Cochrane review of
pregabalin in neuropathic pain and fibromyalgia demonstrated different response rates for different types of chronic pain (higher in
diabetic neuropathy and postherpetic neuralgia and lower in central pain and fibromyalgia) (Moore 2009b). This indicates that different
neuropathic pain conditions should be treated separately from one another, and that pooling should not be performed unless there
are good reasons for doing so.

Presently, unpublished individual participant analyses indicate that people who get good pain relief (moderate or better) have major
benefits in many other outcomes, affecting quality of life in a significant way (Moore 2010d).

Appendix 2. Search strategies

Search strategy for CENTRAL via The Cochrane Library

1.

2.

3.

4.

MeSH descriptor Pain explode all trees
MeSH descriptor Somatosensory Disorders explode all trees
MeSH descriptor Peripheral Nervous System Diseases explode all trees

((pain* or discomfort*) and (central or complex or rheumat* or muscl* or muscul* or myofasci* or nerv* or neuralg® or n

europath*)):it,ab,kw

5.

6.

7.

8.

9.

((nerv* or neur*) and (compress* or damag®)):it,ab,kw
(Lor2or3or4orb5)

MeSH descriptor Venlafaxine, this term only
(venlafaxine or Effexor):it,ab,kw

Tor8

10.6and 9

11. Limit 10 to CENTRAL

Search strategy for MEDLINE via Ovid

1.

2.

8.

9

exp PAIN

exp PERIPHERAL NERVOUS SYSTEM DISORDERS/

. exp SOMATOSENSORY DISORDERS/

. ((pain* or discomfor*) adj10 (central or complex or rheumat* or muscl* or nerv* or neuralgia* or neuropath*)).mp
. ((neur* or nerv*) adj6 (compress* or damag*)).mp.

.lor2or3oré4or5

. Venlafaxine.mp.

6and7

. randomized controlled trial.pt.

10. controlled clinical trial

11. randomized

12. placebo.ab.

13. drug therapy.fs.

14. randomly.ab.

15. trial.ab
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16. groups.ab

17.0r/9-16

18. exp animals/ not humans.sh.

19.17 not 18

20.19and 8

Search strategy for EMBASE via Ovid

1. Venlafaxine/

2. (venlafaxine or Effexor).mp

3.1or2

4. exp neuralgia

5. ((pain* or discomfort*) adj10 (central or complex or rheumat* or musc* or myofasci* or nerv* or neuralg* or neuropath*)).mp.
6. ((neur* or nerv*)adj6(compress* or damag®)).mp

7.40r50r6

8. crossover procedure/

9. double-blind procedure/

10. randomized controlled trial/

11. (random* or crossover* or cross-over* or cross over* or placebo* or (doubl* adj blind*) or assign* or allocat*).tw.
12.0r/8-11

13.3and 7 and 12
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“Venlafaxine for neuropathic pain in adults” by Gallagher et al (2015) is a thorough and well-done systematic review. However, a challenge
for readers is deciding how to change their practice based on this review. The current conclusion under the heading “implications for
clinicians” is that “venlafaxine may be of benefit in treating neuropathic pain, [but that] this evidence is not sufficiently robust to promote
a change in clinical prescribing practice”. This conclusion is vague and may in fact overestimate the effects of venlafaxine, as there were
limitations in the methodology in the largest trial by Rowbotham (2004) that were not mentioned or appropriately assessed in this review.

One potential source of selection bias that is not assessed by the Cochrane’s Collaboration tool for assessing risk of bias is when a trial
utilizes a run-in period prior to randomization. In Rowbotham (2004) patients were administered physical, mental and neurological exams
at screening (physical and mental exams were repeated prior to randomization to reconfirm eligibility) and placebo was given daily during
the two-week baseline data collection period. Once patients were randomized, those that were unable to reduce their analgesic use to one
dose per day by the first day of double-blind treatment were excluded. Selecting patients based on the run-in period forces differential
representation of certain subpopulations relative to others (Berger 2003). For example in this study, patients that had resistant or severe
pain requiring more than one dose of analgesic would have been excluded. Generalizability is impacted if this type of selection bias is not
considered, as efficacy for venlafaxine is accepted for a broader, unselected population. Rowbotham’s results may not be applicable for
the clinician considering venlafaxine for a patient with severe neuropathic pain, and/or patients who require other analgesics.

Blinding of participants and personnel was assessed as low risk based on Rowbotham (2004) describing a “two-bottle system”. We disagree
with this assessment, as it was not explicitly stated in the study that the capsules looked identical. The capsule size of venlafaxine increases
with increasing strength, and the colour of the capsules differ for each of the strengths. Patients were also given 2 or 3 capsules at the
start of week 4 when doses were titrated. Blinding of participants could have been compromised if capsules were not of the same size,
colour or quantity. As well, treatment-emergent adverse events were higher in both the venlafaxine groups (88% in the venlafaxine ER
75mg and 89% in the venlafaxine ER 150-225mg) compared to placebo (75%). Although these differences were not considered statistically
significant, itis possible that participants may have correctly anticipated which treatment they received (and personnel may have guessed
what patients were receiving) and blinding may not have been maintained throughout the study. Therefore, we believe the risk of bias
for blinding of participants and personnel should have been assessed as unclear. Compromised blinding would have overestimated the
effects of venlafaxine.

Incomplete outcome data was assessed as intermediate or unclear risk of attrition bias for the Rowbotham (2004) study due to a loss of
more than 10% of participants and because last observation carried forward (LOCF) analysis was used. The assessment of attrition bias
being intermediate or unclear is ambiguous. Using LOCF could have over or underestimated the effects of venlafaxine, as it was unclear
when the patients were lost to follow-up. We have tried contacting the authors for this information, and until a response is available we
suggest that attrition bias for this study is assessed as unclear only.

Although all of the included studies were considered third tier evidence, we focussed our attention to Rowbatham (2004) because it was
the largest, randomized, parallel designed study included in this review. The NNT reported for this study was 4.5 (for 50% pain reduction)
for the higher dose venlafaxine group (150 to 225mg). However, this result was likely an overestimation due to the unclear risk of biases
for all of the categories in the Cochrane’s risk of bias tool. As well, the selection bias introduced during the run-in period makes it difficult
to know whom these results really apply to. Are the results only for patients that are early responders to venlafaxine or those that have
moderate neuropathic pain requiring only one dose of analgesic per day? We cannot be sure. An overestimated benefit of venlafaxine did
not come without potential harm, as treatment emergent adverse events were higher in both the venlafaxine groups compared to placebo.
Before clinicians can decide what to do with the conclusions provided under “implications for clinicians” that state “venlafaxine may be
of benefit in treating neuropathic pain”, they need to consider all of the above points. Therefore, we suggest revising the conclusions to:
When considering venlafaxine for the treatment of neuropathic pain, it is important to recognize that certain patient populations were not
included in the studies, and that the NNT is likely to be higher than reported (for 50% pain reduction) in return for potential for harm.

Sincerely,

Anna Maruyama PharmD Student and
Aaron M Tejani PharmD
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Reply

Response to Maruyama and Tejani, from Professor Andrew Moore

The authors of the review have been unable to respond, so | am making a response as an editor, and as someone who is deeply involved
with Cochrane neuropathic pain reviews and the methods used in them.

Far from being a challenge to how venlafaxine might form part of practice, the authors conclusions in the Abstract make it clear: “We found
little compelling evidence to support the use of venlafaxine in neuropathic pain”. That is the stance that they take throughout, and make it
abundantly clear that the evidence available is at best only third tier.

Defined tiers of evidence are used in these reviews because there is often little evidence from large, robust, RCTs, and yet it is often useful
to examine what evidence we have. Caution is the watchword, and the essence is to imbue comments with the appropriate caution. So
third tier evidence is defined in the Methods section as:

“The third tier of evidence relates to data from fewer than 200 participants, or where there were expected to be significant problems because,
forexample, of very short-duration studies of less than four weeks, where there was major heterogeneity between studies, or where there were
shortcomings in allocation concealment, attrition, or incomplete outcome data. For this third tier of evidence, no data synthesis is reasonable,
and may be misleading, but an indication of beneficial effects might be possible.”

Maruyama and Tejani have concerns over Rowbotham’s 2004 trial. For several reasons:
1 Enrichment during run in period

That might be a cause for concern if there were any evidence that selective enrichment short of complete enrichment made a difference.
It does not, as was shown in a systematic review of the subject in neuropathic pain studies, and referenced by the authors (Straube S,
Derry S, McQuay HJ, Moore RA. Enriched enrollment: definition and effects of enrichment and dose in trials of pregabalin and gabapentin
in neuropathic pain. A systematic review. British Journal of Clinical Pharmacology 2008;66(2):266-75).

2 Blinding of treatments

Admittedly, the arrangements for blinding in this trial were complex. But | have read the methods section through several times, and |
can find no reason to question the blinding methods described. Maruyama and Tejani surmise that there may be circumstances in which
that might happen, but that is the case in virtually any trial. Rowbotham and colleagues have enormous experience in clinical trials in
neuropathic pain, and it would require a considerably greater index of suspicion to reject the trial. The authors of the Cochrane review give
this trial a score of unclear risk on almost all risk of bias items, so it is not as if it is given any unjustified quality score.

3 Incomplete outcome data and imputation method

This topic has been the object of some very intense study in recent years, especially the potential for overestimation of treatment effect
using LOCF [last observation carried forward]. We know that excess adverse event withdrawals combined with LOCF come with particular
risk, but the excess in Rowbotham is small (see Moore RA, Straube S, Eccleston C, Derry S, Aldington D, Wiffen P, et al. Estimate at
your peril: imputation methods for patient withdrawal can bias efficacy outcomes in chronic pain trials using responder analyses. Pain
2012;153(2):265-8). This is factored into second and third tier evidence, and properly referenced.

Maruyama and Tejani suggest that the conclusions be changed, based on conjecture around methodological issues that are already
properly addressed in the review, and to some extent going against current best evidence. This review is properly conservative about the
value of venlafaxine in the treatment of neuropathic pain throughout, and is need of no change that I can see.

4 Additional comments

Maruyama and Tejani are concerned that the current conclusion under the heading “implications for clinicians” is that “venlafaxine may
be of benefit in treating neuropathic pain, [but that] this evidence is not sufficiently robust to promote a change in clinical prescribing
practice” is vague.

It may be more appropriate to describe the wording as nuanced, and perhaps appropriate. Cochrane reviews are not supposed to be
dogmatic about how the evidence in them is to be used, and should not cross the boundary into making recommendations. Thisis sensible,
because medical problems are almost never simple, and complicated by individual circumstances and the settings in which evidence might
be used. In chronic pain particularly, many therapies are used without much if any evidence, as here with venlafaxine. That might make
their use inappropriate in primary care, but at the same time their use may not be precluded in specialist care. There are many examples
of exceptional patients responding to treatments with no evidence, and even to treatments with evidence of no effect.

For venlafaxine there is too little evidence to support its use, but also too little evidence to refute it. That viewpoint comes over strongly in
the Abstract conclusion and the PLS, and also in Implications for people with neuropathic pain.
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I think Maruyama and Tejani have a point about the wording of Implications for clinicians, which arguably is less strong. | therefore suggest
a change in language, from:

“While there is some evidence that venlafaxine may be of benefit in treating neuropathic pain, this evidence is not sufficiently robust to
promote a change in clinical prescribing practice.”

To match that in the Abstract conclusions:

“There is little compelling evidence to support the use of venlafaxine in neuropathic pain except by experienced clinicians in exceptional
circumstances.”
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