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Abstract

Background and aims: The RELIEF (Real Life) study by
AstraZeneca was designed as an observational study to
validate a series of Patient Reported Outcome (PRO) ques-
tionnaires in a mixed population of subjects with neuro-
pathic pain (NP) coming from diabetes, neurology and
primary care clinics. This article is an analysis of a subset
of the information to include the medications used and
the effects of pharmacological treatment over 6 months.
The RELIEF study was performed during 2010-2013.

Methods: Subjects were recruited from various specialty
clinics and one general practice clinic across Canada. The
subjects were followed for a total of 2 years with repeated
documentation of their status using 10 PROs. A total of
210 of the recruited subjects were entered into the data
base and analyzed. Of these, 123 had examination-verified
painful diabetic neuropathy (PDN) and 87 had examina-
tion-verified post-traumatic neuropathy (PTN). To evalu-
ate the responsiveness of the PROs to change, several time
points were included and this study focusses primarily
on the first 6 months. Subjects also maintained a diary to
document all medications, both for pain and other medical
conditions, including all doses, start dates and stop dates,
that could be correlated to changes in the PRO parameters.
Results: RELIEF was successful in being able to correlate
the validity of the PROs and this data was used for further
AstraZeneca Phase 1, 2, and 3 clinical trials of NP. To our
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surprise, there was very little change in pain and low
levels of patient satisfaction with treatment during the
trial. Approximately 15% of the subjects reported improve-
ment, 8% worsening of pain, the remainder reported pain
unchanged despite the use of multiple medications at
multiple doses, alone or in combination with frequent
changes of medications and doses over the study. Those
taking predominantly NSAIDs (COX-inhibitors) did no
worse than those taking the standard recommended med-
ications against NP.

Conclusions: Since this is a real-life study, it reflects the
clinical utility of a variety of internationally recommended
medications for the treatment of NP. In positive clinical
trials of these medications in selected “ideal” subjects,
the effects are not overwhelming — 30% are 50% improved
on average. This study shows that in the real world the
results are not nearly as positive and reflects information
from non-published negative clinical trials.

Implications: We still do not have very successful medi-
cations for NP. Patients probably differ in many respects
from those subjects in clinical trials. This is not to negate
the use of recommended medications for NP but an indi-
cation that success rates of treatment are likely to be
worse than the data coming from those trials published by
the pharmaceutical industry.

Keywords: neuropathic pain; real world; drug failure; dia-
betic neuropathy; posttraumatic neuropathy.

1 Introduction

Chronic neuropathic pain (NP), whatever the cause, is a
substantial economic, emotional and physical burden
for those afflicted [1-4]. Effective treatment is necessary
to decrease the economic costs of health care, costs to
society and costs to patients. The exact incidence and
prevalence of all forms of chronic neuropathic pain are
unknown although there is better information on specific
syndromes such as painful diabetic polyneuropathy (PDN)
that occurs in up to a 50% in patients with longstanding
diabetes or 11%-20% in all diabetics [5]. A French survey
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reports a point prevalence of symptoms compatible with
neuropathic pain of 6.9% in the general population [6].
A review of the problem of chronic neuropathic pain lists
the average prevalence of NP in the general population at
7%, range 3%-18% in various studies [3].

Clinicians treating patients with neuropathic pain
are overwhelmed with information on the pharmacologi-
cal management of this problem. Treatment guidelines
abound and various groups have published treatment pro-
tocols based on systematic reviews of the literature [7-15].
This “evidence-based” medicine gives the impression that
a significant number of patients with various neuropathic
pain problems should obtain substantial relief using the
protocols. But what is the situation in real life? An edito-
rial in the British Medical Journal [16] commenting on one
of the reviews [10] gives some perspective and is scepti-
cal. This editorial also notes that 40% of a general prac-
tice population in the UK never were offered therapy for
their neuropathic pain. A more recent review of treatment
solely for post herpetic neuralgia (PHN) in the US found
that treatment guidelines are not always followed [17].
The less than optimum results using treatment guidelines
have prompted another editorial entitled “Toward a defi-
nition of pharmaco-resistant neuropathic pain” [18]. This
research-report will explore this topic further.

This paper is a report on the outcome of pharmaco-
logical treatment as usual over 1 year for 123 subjects with
examination-verified painful diabetic polyneuropathy
(PDN) and 87 subjects with examination-verified painful
post-traumatic neuropathy (PTN) which here is defined as
pain occurring after a peripheral nerve injury, either acci-
dental or surgical.

The study was done during the years 2010-2013.

2 Methods

The RELIEF (Real Life) study was a prospective, non-
interventional, explorative study to document the clinical
state at baseline and with treatment as usual of subjects
with PDN and PTN. The subject groups were recruited
in Canada from various pain clinics, diabetes clinics
and family practice clinics. Recruitment of subjects with
neuropathic pain was from a pool of patients when they
came for initiation of neuropathic pain treatment, to have
changes in this treatment or for routine follow up when
treatment was ongoing and unchanged. The intent of the
study in Part I (the first 6 months) was to assess the char-
acteristics of a group of patient reported outcome ques-
tionnaires (PROs) in neuropathic pain patients. Part II
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(the second 18 months) was to assess the health care costs
of management of PDN and PTN (unpublished data). As a
part of the assessment of PRO performance, an evaluation
of “responsiveness” of the PROs to changes in the sub-
jects’ pain over time was necessary to document the sen-
sitivity to change of the PROs. It was assumed that there
would be improvements in a majority of subjects followed
over the first 6 months and this would allow measurement
of the responsiveness to change of all the PROs.

2.1 Ethical issues

One hundred and twenty three PDN subjects and 87 PTN
subjects were eligible for statistical analysis in the RELIEF
study. The protocol was approved by local Ethics Commit-
tees. Included were male and female English-speaking
subjects of 18 years and older with a minimum of 3 months
duration of PDN or PTN.

The demographics of the groups are seen in Table 1.

At inclusion, a physical examination was done to doc-
ument the presence of neuropathic pain, and informed
the patients about this observational study.

2.2 Diagnostic criteria for neuropathic pain
2.2.1 The diagnostic criteria for PDN

1) amedical history of diabetes mellitus type 1 or 2,

2) pain with a distal symmetric distribution, arterial
occlusion excluded, of at least 3 months’ duration,

3) a diagnosed sensory disturbance with a distal sym-
metric distribution of at least 3 months’ duration
involving one or more of the following senses;

a) light touch (examined with a brush [SENSELab
Brush-05, Somedic]),
b) pinprick (examined with a cocktail pin),

Table 1: Demographics of painful diabetic neuropathy (PDN) and
post-traumatic neuropathy (PTN).

Demographic PDN PTN Total

characteristics

Number of subjects 123 87 210

Age (years) Mean 59.8 48.8 55.2
Std 12.14 11.75 13.13
Median 60.0 49.0 56.0
Min 30.0 23.0 23.0
Max 84.0 70.0 84.0

Sexn (%) Male 79 (61.8) 5(51.7) 121(57.6)
Female 47(38.2) 42(48.3) 89 (42.4)
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c¢) warmth (examined with a metallic roller at 40 °C
[Somedic)),

d) cold (examined with a metallic roller at 20 °C
[Somedic]).

In addition, tests for peripheral pulses (those with absent
pulses were excluded), tendon stretch reflexes and vibra-
tion sense were tested and recorded and a monofilament
examination for tactile hyperalgesia was also done and
recorded.

2.2.2 The diagnostic criteria for PTN

1) ahistory of pain due to injury (accidental or surgical)
to one or several well-defined peripheral nerves,
2) pain localized to the area of the specific nerve(s),
3) a diagnosed sensory disturbance of the affected area
of one or more of the following senses;
a) light touch (examined with a brush [SENSELab
Brush-05, Somedic])
b) pinprick (examined with a cocktail pin)
c¢) warmth (examined with a metallic roller at 40 °C
[Somedic])
d) cold (examined with a metallic roller at 20 °C
[Somedic])

In addition, tendon stretch reflexes and vibration sense
were tested and recorded and a monofilament examina-
tion for tactile hyperalgesia was done and recorded.

2.2.3 Patient reported outcomes

Also at inclusion, a battery of PROs was completed by both
the PDN and PTN groups. The PROs chosen were based on
the guidelines of the Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials (IMMPACT) [19, 20]
prior to the publication of more specific guidelines from
both IMMPACT and the US Food and Drug Administration.
Both groups repeated the PROs 1 week after inclusion for
test-retest reliability and again at three and 6 months. A
subset of these PROs was repeated at 2 years. The primary
reason for the use of these PROs was to assess their suit-
ability for use in future neuropathic pain studies and to
validate their performance in neuropathic pain.

2.2.4 The PROs comprised

1) The intensity of pain measured on an 11-point Numeri-
cal Rating Scale (NRS) where “0” is “no pain” and
“10” is “worst possible pain”,
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2) Patient Global Impression of Change (PGIC), except at
visit one,

3) Short Form McGill Pain Questionnaire (MPQ-SF),

4) Brief Pain Inventory Short Form (BPI-SF),

5) Medical Outcomes Study (MOS) Sleep Scale,

6) Hospital Anxiety and Depression Scale (HADS),

7) Modified Work Productivity and Activity Impairment
Questionnaire for pain (WPAI-pain),

8) 36-item Short Form Health Survey, version 2 acute
form (SF36v2 acute),

9) European Quality of Life Index — 5D (EQ-5D),

10) Health Utility Index Mark 3 (HUI3).

2.2.5 Clinicians’ impressions of change of pain from
treatment

In addition, except at the first visit, the subjects’ physi-
cians completed a Clinical Global Impression of Change
(CGIC).

2.2.6 Medications used for neuropathic pain

At the first visit, subjects recorded all medications being
taken, those for pain as well as for other conditions,
and the dose of each. Subsequently, all medication
changes, additions or subtractions and the dates of same
were recorded by the subjects in a diary during the first
6 months and entered for analysis. Because of the very
large variety of medications taken by the subjects, a modi-
fied classification system of the medications was used. It
was felt that analysis by individual medication would not
be statistically possible.

2.2.7 Medications were grouped under

1) COX inhibitors, COX-1 and COX-2 inhibitors (=NSAIDs),
ASA, specific COX-2 inhibitors, and acetaminophen/
paracetamol,

2) opioids,

3) tricyclic antidepressants (TCAs),

4) other antidepressants,

5) anti-epileptics,

6) combinations, primarily COX inhibitors combined
with opioids,

7) others.

2.3 Statistical analysis

Statistics were calculated on input data and at each visit
interval. Descriptive statistics included listings, summary
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tables (mean, standard deviation, median, minimum,
maximum, gl and g3) and were presented by subject
group, gender and age, among others (see Table 1).

The primary outcome variable for assessing improve-
ment was Patient’s Global Impression of Change — PGIC
that is a global measure indicating the degree of change
in the overall status of the subject as noted by the subjects
themselves [21].

3 Results

3.1 Changes in pain-intensity

Although the RELIEF study did allow for appropriate
statistical evaluation of the PROs, including sensitivity
to change of PGIC, surprisingly few of the subjects were
actually improved by treatment over the course of the
study. A high number of subjects included had a NRS/
VAS above 4/10, the arbitrary level that indicates at least
moderate pain and inadequate pain control. This was an
indication that any treatment offered before the initiation
of the RELIEF study had not had much effect. The median
NRS score was 6.0 for both PDN and PTN at intake. These
scores did not change significantly throughout the 2 years
of the study despite efforts through medication change in
many subjects to control the pain.

3.2 Patient’s Global Impression of Change

The PGIC data show that very few subjects were improved
between visits (see Table 2). PGIC used in the study had a
seven-point Likert scale: “Very much improved”, “Much
improved”, “Minimally improved”, “No change”, “Mini-
mally worse”, “Much worse”, “Very much worse”. The
frequency of subjects who reported “Much improved” or
“Very much improved” from Visit 1-3 was 14.3% in the
PDN group and 16.0% in the PTN group. From visit 1-4,

Table 2: Patient global impression of change (PGIC).

PDN PTN
Worse Better Worse Better

Time points
Visit 1-3 8.0% 14.3% 3.7% 16.0%
Visit 1-4 8.6% 14.3% 7.7% 11.5%

Worse =worse + much worse; Better=somewhat better+ much
improved.
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the numbers were 14.3% in the PDN group and 11.5% in
the PTN group.

The PGIC data show also that some subjects were
worse over the course of the study (see Table 2). The
frequency of subjects who reported “Much worse” or “Very
much worse” from Visit 1-3, was 8.0% in the PDN group
and 3.7% in the PTN group. From Visit 1-4, the numbers
were 8.6% in the PDN group and 7.7% in the PTN group.

There was a statistically moderate correlation between
PGIC and CGIC (Clinical Global Impression of Change —
the clinicians’ impression of the treatment effect) at all
visits with the CGIC indicating less improvement than the
subjects reported themselves.

3.3 Effects of medications

Despite the above grouping of medications to simplify
statistics, it was impossible to correlate any improvement
with specific medication changes. A part of the problem is
that there were often multiple changes in medications at
a single visit.

A surprising finding was the high use of COX inhibitors
(43.3% overall and 80.6% in the general practice group at
visit 3), and opioids combined with COX inhibitors (29.5%
overall and 43.1% in the general practice group). Also sur-
prising, was the rather low use of antidepressants and
antiepileptics — see Table 3.

There was a further difference in medications used in
general practice as compared to the specialty clinics. For
the total number of participants in the study, the percentage
NOT receiving first or second line drugs (excluding opioids)
for neuropathic pain (TCAs, other SSRIs and NSRIs and
anticonvulsants) was 80.3% in the general practice group
while in the specialty clinics it was 33.8%. Of those subjects
in specialty clinics (138 subjects), there were 80 new trials
of first line therapies during the course of RELIEF Part 1 (the
first 6 months). There were only six new trials of these med-
ications in the general practice group (72 subjects).

A proportion of the subjects appeared to have
appropriate trials of medications recognized as first,
second- and third-line medications for the treatment of
neuropathic pain [6-8]. Sixty-six subjects had combined
therapy of medications from at least two classes of those
recommended.

3.4 Low health-related quality of life

Another perspective on the lack of treatment effect was
the low quality of life of the subjects as reflected in the
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Table 3: Medication use.

Visit Medication group Number (%) subjects
PDN PTN

n=123 n=87

1 Opioids 14 (11.4) 26(29.9)
COX inhibitors 61 (49.6) 38 (43.7)
Anti-epileptics 33(26.8) 32(36.8)

Tricyclic antidepressants 28(22.8) 19 (21.8)

Other antidepressants 1(0.8) 4 (4.6)
Benzodiazepines 3(2.4) 7 (8.0)
Combinations 30 (24.4) 39 (44.8)

Others 8(6.5) 12(13.8)

3 Opioids 13 (10.6) 24 (27.6)
COX inhibitors 55 (44.7) 36 (41.4)
Anti-epileptics 36 (29.3) 39 (44.8)

Tricyclic antidepressants 24(19.5) 24 (27.6)

Other antidepressants 1(0.8) 4 (4.6)
Benzodiazepines 3(2.4) 8(9.2)
Combinations 29 (23.6) 36 (41.4)

Others 8 (6.5) 12(13.8)

4 Opioids 9(6.5) 27 (13.8)
COX inhibitors 53 (43.1) 37 (42.5)
Anti-epileptics 37 (30.1) 43 (49.4)

Tricyclic antidepressants 24(19.5) 19(21.8)

Other antidepressants 1(0.8) 4 (4.6)
Benzodiazepines 3(2.4) 8(9.2)
Combinations 28 (22.8) 36 (41.4)

Others 8(6.5) 12(13.8)

evaluations using the EQ-5D weighted index and overall
health related quality of life at the conclusion of the
study. Subjects were divided into three groups: mild pain
(NRS 0-4), moderate pain (NRS 4-7) and Severe pain
(NRS >7). There were 38 PDN subjects with severe pain
and they had a median EQ-5D weighted index of 0.4/1.0
and an overall quality of life median score of 0.3/1.0.
There were 29 PTN subjects with severe pain and the
median score for this group with the EQ-5D was 0.6/1.0
for the Weighted Index and with 0.5/1.0 for the Overall
Quality of Life Index.

4 Discussion

In the current study, a large percentage of participants had
no improvement despite a wide variety of pharmacologi-
cal treatments. This was reflected not only in pain scores
but also in other aspects of health measured, including
quality of life.
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4.1 Why did so few patients experience
global improvement?

Was this due to inadequate treatment or are there other
explanations? Treatment guidelines for neuropathic pain
in Canada, published for all medical practitioners, exist
but they were first published during this study [7, 8].
Some physicians involved in RELIEF were also practice
guideline authors [8]. It is assumed that they were using
the guidelines but this is unknown as there was neither
an expectation nor a stipulation that specific guidelines
should be followed in RELIEF. RELIEF was purely a 2-years
observational study of treatment and outcome of patients
with neuropathic pain treated mostly in pain clinics, dia-
betes clinics but also in one large general practice clinic
in Canada.

Other guidelines have been published and were also
available; a comprehensive one was published at the
start of this study [12] and newer reviews have not modi-
fied guidelines to any significant extent nor have they
added more effective medications [14, 22, 23]. This is
also true for the SNRIs venlafaxine and duloxetine that
have rather high “numbers needed to treat” (NNT), and
they do increase risks of serious serotonergic symptoms,
especially when co-administered with other serotonergic
drugs, tramadol in particular.

The RELIEF subijects attending pain specialty clinics
were taking a variety of medications indicated as first,
second- and third-line therapies recommended by the then
existing and current guidelines without effect. Many were
on combination therapy which is currently recommended,
specifically, antiepileptic and antidepressant drugs plus
or minus opioids [24-27], but this was also without effect.
Data from the study indicate that 44 subjects were on
two first line therapy drugs at study start and 12 were on
three. In all, 77 subjects continued some form of combined
therapy for at least a month. Those subjects in the general
practice group not taking recommended drugs, i.e. not on
combination therapy, did no worse, which is surprising.

4.2 Other negative studies?

Is this failure to respond to treatment despite the high
use of recommended pharmacotherapy new or unusual?
Toelle et al. [28] found a similar problem in looking at
PDN in a survey across six European countries including
patients from general practitioners and non-pain special-
ists. Despite a higher use of antiepileptic drugs than in the
RELIEF study, 57% of the European subjects had a Pain
Severity Index in the 4-6/10 range and 25% in the 7-10/10
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range. This represents a substantial percentage which had
inadequate pain relief.

Toelle et al. reported a lower use of opioids/“opioid
compounds” (16.4%) than seen in RELIEF (51.9% at visit
1, 47.6% at visit 4), but as was also found in RELIEF, a
high use of COX inhibitors (41.4%) and “standard analge-
sics” (62%), although these “standard analgesics” were
not described and it could be assumed that they were
over-the-counter preparations such as paracetamol and
ibuprofen. Forty four percent were also taking “over the
counter” medications in Toelle’s group. In the RELIEF
study, Toelle’s two medication classes (“NSAIDS or
COX-2 inhibitors” plus “over the counter medications”)
were grouped together and in RELIEF, 47.1% at visit 1,
43.3% at visit 4 were taking these medications. Nine
percent of the Toelle subjects were not treated with pre-
scription medications. In the RELIEF study, 11.4% of the
subjects were not treated with prescription medications
and all of the non-treated were in the general practice
group. This is similar information to that in two previ-
ous English surveys where only 44%-72% of the patients
from a general practice population had pharmacologic
treatment initiated when they presented with different
neuropathic pain diagnoses [29, 30].

4.3 Satisfaction with treatment versus pain
relief

In assessing subject satisfaction with medications in the
RELIEF study, the numbers were 12.5% completely satis-
fied (“much improved” on the PGIC), 34.0% moderately
satisfied (“improved” Table 2), 31.6% neutral and 16.7%
moderately/completely ~ dissatisfied (“worse”/”much
worse” on the PGIC - Table 2). This is similar to the Toelle
study although a higher percentage in that study was
“satisfied”. The Toelle study reported 15% completely
satisfied, 47% moderately satisfied, 10% neutral and 22%
moderately or completely dissatisfied. It is surprising that
so many of the European subjects were satisfied despite
not reporting any pain relief from treatment. This could
represent an overall assessment of treatment, not just the
effect of the medication. Patients are often “satisfied” if
they have been well taken care of even though they may
not have less pain. The Patient Global Impression of Satis-
faction (PGIS) is not as good an outcome measure; Patient
Global Impression of Change, the PGIC, is more precise.
This question of poor response to treatment was also
raised at the Investigators’ Meeting held after comple-
tion of the statistical analysis of data from RELIEF, Part
I. The investigators suggested that the high use of “COX
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inhibitors” and “combination/compounds” was due to
these medications being available without prescription in
Canada or without the need to write a triplicate prescrip-
tion as was necessary for strong opioids. Investigators
from the specialty clinics also suggested that many sub-
jects received simultaneous care from general practition-
ers for the pain problems. The use of “COX inhibitors” and
“combination/compound” medications was not standard
practice for the investigators who are specialists.

4.4 Low effectiveness of guidelines-
recommended drug treatments

The information that the PDN/PTN subjects were self
medicating and also seeking treatment from general
practitioners is another indication that more specialized
treatment in pain and diabetes clinics was not effective,
not because expertise was not available but that the best
pharmacological treatments presently available are not
very effective.

From a critical viewpoint of the literature on pharma-
cological therapy for neuropathic pain, there are several
points to consider. A source of bias on the publicized effec-
tiveness of medications for a variety of medical diagnoses
is the report of better efficacy in clinical studies sponsored
by “for profit organizations” than in those from independ-
ent sources [31, 32]. This can, in some studies, be due to
selection-bias, when trials are focused on specific patient
groups chosen specifically so that the trial drugs may
be more effective. This means that the data from studies
reporting the effectiveness of medications for treating
neuropathic pain are optimistic and in reality, these medi-
cations are less effective than the pharmaceutical industry
reports. This is also in part due to publication-bias: posi-
tive studies are more often published, whereas “negative”
studies (like the present study) are often not published,
especially if the study was funded by industry.

There is also the problem of unmasking effects in drug
studies using inert placebos [33]. Lack of effect and lack
of side effects of the placebo treatment mean that sub-
jects are able to correctly identify being on the placebo
arm. Although this would tend to decrease the placebo
effect of treatment, it could also increase the nonspecific
(“placebo”) positive effect for the investigational drug
which does have side effects.

The publication-bias problem is that all drug trial
studies, both from the pharmacological industry and
independent of industry, are not reported in the pain lit-
erature. The negative studies which are not reported do
not enter into the cumulative statistical analyses of effect
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in most reviews of the Cochrane type [34]. Recently, some
Cochrane reviews have been modified to include them
[35]. And then there is the discussion of statistical bias in
how data are manipulated [36].

4.5 Low health-related quality of life
predicts poor outcome of drug treatment

An alternative explanation for the failure of treatment in
RELIEF may relate to a finding by Otto et al. [37]. They ana-
lyzed three studies and compared treatment response to
SF-36 scales and found a correlation between responders
and higher scale scores (better mental and physical health
generally) on SF-36. The RELIEF subjects had similar
SF-36 scores to the pooled data in the Otto et al. study and
RELIEF had a high number of non-responders with low
scores as predicted by the SF-36 results in the Otto et al.
paper. Similarly, two recent studies showed that patients
with peripheral neuropathy who are “catastrophizers”
are less responsive to first line pharmacotherapy [38, 39].
There was no evaluation of catastrophizing in the RELIEF
population but it is possible that a part of the population
studied were catastrophizers.

4.6 Conclusions and implications

In conclusion, the current study supports that patients
with neuropathic pain continue to receive inadequate
treatment for their pain. The reasons for this may include
inadequate use of appropriate first line agents for neu-
ropathic pain as well as a poor response to appropriate
agents when they are used.

There is a need for more effective medications for neu-
ropathic pain as well as non-pharmacological treatments
[20, 41].

There is a need for broader education regarding
approved guidelines so that primary care can move from
the use of medications not included in treatment guide-
lines, i.e. COX inhibitors, to more effective medications.
The COX inhibitors, besides being ineffective, may also
have serious side effects from the cardiovascular (myocar-
dial infarction and stroke) and gastrointestinal (painless,
bleeding ulcers) systems [42].

There is also a need for general access to ALL data
on new medications, both positive and negative, so that
those who read the pain literature have an unbiased per-
spective on the effectiveness and safety of new drugs for
neuropathic pain. Both patients and doctors are disap-
pointed when the proclaimed highly effective therapies do
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not measure up in the real world. Clearly, there is a very
real need for better medications for neuropathic pain [43].

And, lastly, there is a need for improved clinical trial
protocols that can demonstrate more accurately the clini-
cal effects of existing and new medications proposed for
the treatment of neuropathic pain. This problem has
been addressed by the US Food and Drug Administration
who have been instrumental in organizing the Analgesic
Clinical Trial Innovations, Opportunities, and Networks
(ACTION) group to increase the assay sensitivity and effi-
ciency of analgesic clinical trials [44, 45]. Hopefully, in
the future, better clinical studies can indicate appropriate
therapies for patients of different phenotypes that present
with various neuropathic pain diagnoses.

Authors’ statements

Research funding: This study was funded entirely by
AstraZeneca.

Conflict of interest: Rolf Karlsten and Lena Ring were fully
employed by AstraZeneca and Stephen Butler was a con-
sultant for AstraZeneca during the RELIEF study. Daniel
EEK was and is still an employee of AstraZeneca.
Informed consent: Obtained.

Ethical approval: The protocol was approved by local
ethics committees.

References

[1] McDermott AM, Toelle TR, Rowbotham D), Schaefer CP, Dukes
EM. The burden of neuropathc pain: results from a cross-sec-
tional survey. Eur ] Pain 2006;10:127-35.

Attal N, Lanteri-Minet M, Laurent B, Fremanian J, Bouhassira D.

The specific disease burden of neuropathic pain: results of a

French national survey. Pain 2011;152:2836-43.

[3] Andrew R, Derry S, Taylor RS, Straube S, Phillips C). The costs

and consequences of adequately managed chronic non-cancer

pain and chronic neuropathic pain. Pain Pract 2014;14:79-94.

Lalonde L, Choiniére M, Martin E, Perreault S, Lussier D. Costs

of moderate to severe chronic pain in primary care patients - a

study of the ACCORD Program. ] Pain Res 2014;7:389-403.

[5] Daousi C, Benbow SJ, Woodward A, MacFarlane IA. Chronic pain-

ful peripheral neuropathy in an urban community: a controlled

comparison of people with and without diabetes. Diabet Med
2004;21:976-82.

Bouhassira D, Lanteri-Minet M, Attal N, Laurent B, Touboul C.

Prevalence of chronic pain with neuropathic characteristics in

the general population. Pain 2008;136:380-7.

[7]1 Moulin DE, Clark AJ, Gilron I, Ware MA, Watson CP, Sessle BJ,
Coderre T, Morley-Forster PK, Stinson |, Boulanger A, Peng P,
Finley GA, Taenzer P, Dion D, Cholkan A, Galini A, Gordon A,
Henry |, Jovey R, Lynch M, et al. Pharmacological management of
chronic neuropathic pain — consensus statement and guidelines
from the Canadian Pain Society. Pain Res Manag 2007;12:13-21.

[2

[4

[6

Brought to you by | SASP - Scandinavian Association for the Study of Pain

Authenticated
Download Date | 1/7/19 10:08 AM



8 —— Butleretal.: The utility/futility of medications for neuropathic pain

(8]

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Gilron I, Watson CP, Cahill CM, Moulin DE. Neuropathic pain: a
practical guide for the clinician. Can Med Assoc | 2006;175:
265-75.

Chong MS, Hester J. Diabetic painful neuropathy: current and
future treatment options. Drugs 2007;67:569-85.

Wong MC, Chung JW, Wong TK. Effects of treatments for symp-
toms of painful diabetic neuropathy: systematic review. Br Med
}2007;335:87-98.

Finnerup NB, Otto M, McQuay H), Jensen TS, Sindrup SH.
Algorithm for neuropathic pain treatment: an evidence based
proposal. Pain 2005;118:289-305.

Finnerup N, Otto M, Jensen TS, Sindrup SH. An evidence-based
algorithm for the treatment of neuropathic pain. MedGenMed
2007;9:36—-45.

Finnerup NB, Attal N, Haroutounian S, McNicol E, Baron R,
Dworkin RH, Gilron |, Haanpda M, Hansson P, Jensen TS,
Kamerman PR, Lund K, Moore A, Raja SN, Rice AS, Rowbotham
M, Sena E, Siddall P, Smith BH, Wallace M. Pharmacotherapy
for neuropathic pain in adults: a systematic review and meta-
analysis. Lancet Neurol 2015;14:162-73.

Dworkin RH, O’Connor AB, Backonja M, Farrar JT, Finnerup

NB, Jensen TS, Kalso EA, Loeser JD, Miaskowski C, Nurmikko
TJ, Portnoy RK, Rice AS, Stacey BR, Treede RD, Turk DC, Wal-
lace MS. Pharmacologic management of neuropathic pain:
evidence-based recommendations. Pain 2007;132:237-51.
Snedecor S, Sudharshan L, Cappelleri JC, Sadosky A, Desai

P, Jalundhwala Y, Botteman M. Systematic review and meta-
analysis of pharmacological therapies for pain associated with
postherpetic neuralgia and less common neuropathic condi-
tions. Int ] Clin Pract 2014;68:900-18.

Jude EB, Schaper N. Editorial: treating painful diabetic polyneu-
ropathy. Br Med ] 2007;335:57-8.

Dworkin RH, Panarites CJ, Armstrong EP, Malone DC, Pham

SV. Is treatment of postherpetic neuralgia in the community
consistent with evidence-based recommendations? Pain
2012;153:869-75.

Hansson PT, Attal N, Baron R. Toward a definition of pharma-
coresistent neuropathic pain. Eur ) Pain 2009;13:439-40.
Turk DC, Dworkin RH, Allen RR, Bellamy N, Brandenburg N,
Carr DB, Cleeland C, Dionne R, Farrar JT, Galer BS, Hewitt D),
Jada AR, Katz NP, Kramer LD, Manning DC, McCormick CG,
McDermott MP, McGrath P, Quessy S, Rappaport BA, et al. Core
outcome domains for chronic pain clinical trials: IMMPACT
recommendations. Pain 2003;106:337-45.

Dworkin RH, Turk DC, Farrar JT, Haythornthwaite JA, Jensen

MP, Katz NP, Kerns RD, Stucki G, Allen RR, Bellamy N, Carr

DB, Chandler J, Cowan P, Dionne R, Galer BS, Hertz S, Jadad
AR, Kramer LD, Manning DC, Martin S, et al. Core outcome
measures for chronic pain clinical trials: IMMPACT recommen-
dations. Pain 2005;113:9-19.

Farrar )T, Young JP Jr, LaMoreaux L, Werth JL, Poole RM. Clinical
importance of changes in chronic pain intensity measured on
an 11-point numerical rating scale. Pain 2001;94:149-58.
0’Connor AB, Dworkin RH. Treatment of neuropathic pain:

an overview of recent guidelines. Am | Med 2009;122(10
Suppl.):S22-32.

Brix Finnerup N, Hein Sindrup S, Staehelin Jensen T.
Management of painful neuropathies. Handb Clin Neurol
2013;115:279-90.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[391]

[40]

[41]

DE GRUYTER

Chaparro LE, Wiffe PJ, Moore RA, Gilron I. Combination phar-
macotherapy for the treatment of neuropathic pain in adults.
Cochrane Database Syst Rev 2012;7:CD008943.

Backonja MM. Neuropathic pain therapy: from bench to bed-
side. Semin Neurol 2012;32:264-8.

Kerstman E, Ahn S, Battu S, Tariq S, Grabois M. Neuropathic
pain. Handb Clin Neurol 2013;110:175-87.

Gilron I, Jensen TS, Dickenson AH. Combination pharmacother-
apy for management of chronic pain: from bench to bedside.
Lancet Neurol 2013;12:1084-95.

Toelle T, Xu X, Sadosky AB. Painful diabetic neuropathy: a
cross-sectional survey of health state impairment and treat-
ment patterns. ] Diabetes Complicat 2006;20:26-33.

Hall GC, Carroll D, Parry D, McQuay H). Epidemiology and treat-
ment of neuropathic pain: the UK primary care perspective.
Pain 2006;122:156-62.

Hall GC, Caroll D, McQuay HJ. Primary care incidence and treat-
ment of four neuropathic pain conditions: a descriptive study
2002-2005. BMC Fam Pract 2008;9:26-34.

Als-Nielsen B, Chen W, Gluud C, Kjaergard LL. Association of
funding and conclusions in randomized drug trials: a reflec-
tion of treatment effect or adverse events. | Am Med Assoc
2003;290:921-8.

Kjaergard LL, Als-Nielsen B. Association between competing
interests and authors’ conclusions: epidemiological study

of randomized clinical trials published in the BM). Br Med )
2002;325:249-53.

Jamshidian F, hubbard AE, Jewell NP. Accounting for percep-
tion, placebo and unmasking effects in estimating treatment
effects in randomized clinical trials. Stat Methods Med Res
2014;23:293-307.

Julian DG. What is right and what is wrong about evidence-
based medicine? ) Cardiovac Electrophysiol 2003;14(9
Suppl.):S2-5.

Hauser W, Bartram-Wunn E, Nartram C, Reinecke H, Tolle

T. Systematic review: placebo response in drug trials of
fibromyalgia syndrome and painful peripheral diabetic
neuropathy — magnitude and patient — related factors. Pain
2011;152:1709-17.

Sterne JAC, Smith GD. Sifting the evidence-what’s wrong with
significance tests? Br Med ) 2001;322:226-31.

Otto M, Bach FW, Jensen TS, Sindrup SH. Health-related
quality of life and its predictive role for analgesic effect in
patients with painful polyneuropathy. Eur ] Pain 2007;11:
572-8.

Toth C, Brady S, Hatfield M. The importance of catastrophizing
for successful pharmacological treatment of peripheral neuro-
pathic pain. | Pain Res 2014;7:327-38.

Mankovsky T, Lynch M, Clark A, Sawynok J, Sullivan MJ. Pain
catastrophizing predicts poor response to topical anal-
gesics in patients with neuropathic pain. Pain Res Manag
2012;17:10-4.

Tavel ME. The placebo effect: the good, the bad, and the ugly.
Am ) Med 2014;127:484-8.

Dworkin RH, Turk DC, Pierce-Sander MP, McDermott MP, Farrar
JT, Hertz S, Katz NP, Rala SN, Rappaport BA. Placebo treat-
ment group responses in postherpetic neuralgia vs. painful
diabetic neuropathy clinical trials in REPORT database. Pain
2010;150:12-6.

Brought to you by | SASP - Scandinavian Association for the Study of Pain

Authenticated
Download Date | 1/7/19 10:08 AM



DE GRUYTER Butler et al.: The utility/futility of medications for neuropathic pain =— 9

[42] Bally M, Dendukur N, Rich B, Nadeau L, Helin-Salmivaara A, [44] Katz ), Finnerup NB, Dworkin RH. Clinical trial outcome in
Garbe E, Brody JM. Risk of acute myocardial infarction with neuropathic pain: relationship to study characteristics.
NSAIDs in real world use: Bayesian meta-analysis of individual Neurology 2008;70:263-72.
patient data. Br Med ] 2017;357:j1909. [45] Dworkin RH, Turk DC. Accelerating the development of

[43] Harden N, Cohen M. Unmet needs in the management of neuro- improved analgesic treatments: the ACTION public-private
pathic pain. ] Pain Symptom Mgmt 2003;25:512-7. partnership. Pain Med 2011;12(Suppl. 3):5109-17.

Brought to you by | SASP - Scandinavian Association for the Study of Pain
Authenticated
Download Date | 1/7/19 10:08 AM



