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There has been a tension between the needs of regulators and industry to demonstrate that interventions
are effective and safe, and the needs of professionals to understand how well interventions will work for
their patients, and patients to understand what might work for them as individuals. The custom has been
to focus on statistical outcomes based on average results, but in-depth analysis based on outcomes
obtained by individual patients demonstrates that few are average. Rather, a minority of patients achieve
very large reductions in pain (responders), while the majority achieve little (nonresponders). Those who
benefit in terms of pain also benefit in other areas, with improved sleep, fatigue, mood, function, quality
of life, and ability to work. This changes how benefit and risk are seen; nonresponders should stop treat-
ments that don’t work and not, therefore, be exposed to risks, while responders have very large benefits
to offset against rare but potentially serious harm. This alternative view, patient-centred and practice-ori-
entated, has major implications for clinical practice, how and why we do clinical trials and how they are
designed, how health economic evaluations are done, for decisions made by regulatory and other bodies,
and for the theory and practice of evidence-based medicine.

� 2013 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
1. Introduction These changes in perspective have been driven, in part, by anal-
‘‘Managers and trialists may be happy for treatments to work on
average; patients expect their doctors to do better than that’’ [23].

Sir John Grimley Evans was an Oxford gerontologist who had a
jaundiced view of evidence-based medicine, not because he thought
it a bad idea, but rather he thought it a good idea badly applied. His
particular concern was that statistical outputs from meta-analyses
missed the patient and physician perspective, and he was concerned
that his patients were almost never average. Other concerns were
that guidelines based on average values would fossilise clinical prac-
tice and deny patients and physicians choice.

Those concerns are just as relevant today, but for pain trials
there has been a change of perspective, away from the narrow sta-
tistical approach of judging average benefits and harms of treat-
ment and towards the perspective of the individual patient. That
might be simple to say, but to achieve that change has not been
easy, involving as it does a different approach to expressing and
analysing evidence. Moreover, changing perspective brings with
it some very significant challenges to how we judge what works,
and what works for whom, under what conditions.
yses of large clinical trial data sets at the level of the individual pa-
tient. Such analyses, using high-quality clinical trials with large
numbers of patients, make possible a range of novel – or at least
different – approaches to data presentation. Any concentration
on evidence from drugs like duloxetine, etoricoxib, or pregabalin
reflects individual patient data being made available by the rele-
vant pharmaceutical companies. Unfortunately, similar data are
not available for all drugs, particularly those historically used for
pain. The trials used in these analyses generally exclude the most
challenging patients, so results could be regarded as best case,
and perhaps with more relevance for primary care than for the
more complicated scenarios seen in secondary or tertiary care.

2. Patient experience of pain

A powerful appreciation of the impact of pain, especially
chronic pain, comes from how patients express the impact of pain
on their lives, to the extent of desperation: ‘‘Feel I want to give up.
Ready to take the lot (pills). Not a life, just an existence,’’ or ‘‘Life is at a
standstill and I feel it is finished. Sometimes I wonder if it is worth
going on’’ [67]. Behind the desperation is not just the pain, but
the poor sleep, fatigue, depression, and the multitude of ways that
pain interferes with the simple activities of everyday life [13].

The summary construct now in common use is ‘‘quality of life,’’
with standard measures of life quality sampling in a number of
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dimensions (one of which is pain) to try to standardise suffering
and misery, and less often, well-being and happiness. Studies of
quality of life in chronic pain consistently demonstrate that pain
is associated with lower quality of life, and that greater pain sever-
ity is highly correlated with lower quality of life (Fig. 1)
[9,37,39,60,68]. An extensive systematic review of health utilities
in neuropathic pain up to 2008 [15] demonstrated this, with severe
neuropathic pain particularly having very low quality of life; pub-
lications since 2008 have confirmed these conclusions in neuro-
pathic pain [2,22], back pain [80], and fibromyalgia [65].

Studies comparing quality-of-life scores of patients with
chronic pain with population normative values for age and sex
universally conclude that chronic pain is associated with a mark-
edly lower quality of life. What’s more, chronic painful condi-
tions have at least as large a negative impact on quality of life
as chronic medical conditions like cancer and cardiovascular or
neuromuscular disorders (Fig. 2) [70]. Severe migraine is ranked
in the highest disability class, alongside dementia and quadriple-
gia [45], and patients consider severe migraine pain as a health
state worse than death [72].

Nor is the burden one that only patients have to bear. Society
also loses, because of increased health care costs and reduced abil-
ity for paid employment or work in the home. Health care costs of
chronic pain are consistently rated to be at least 2.6 times higher
comparing chronic pain with no chronic pain [6,31,44], comparing
moderate/severe back pain with mild pain [80], or comparing low-
vs high-grade chronic pain [61]. An extensive systematic review
has examined the consequences of chronic pain for the workplace
[59] and found a substantial negative impact on work-related out-
comes like employment status, sickness absence, and presenteeism
(being at work but not functioning properly).

We can now also go further, and seriously consider the likelihood
that chronic pain is also associated with reduced quantity of life.
While there is still some uncertainty, the majority of studies have
found an association between chronic pain and increased mortality,
and this is particularly the case for patients with the most severe
pain [69,76] or walking disability [56]. It is tempting to consider
the low physical activity levels seen in many chronic pain patients
as causative; low physical activity and sleep disturbance are associ-
ated with higher mortality, and physical activity is known to be a po-
tent protective factor against cardiovascular events [33].
Fig. 1. Median Short Form-36 Health Survey (SF-36) score for each of the 8 domains, score
no chronic pain, any chronic pain, significant chronic pain, and severe chronic pain (Fro
3. Patient expectations from treatment

Given the dire starting point of patients with pain, it is
hardly surprising that when patients are asked about their
expectations of treatment, their answer is unequivocal: a very
large pain reduction. Over 80% of those with most severe pain
associated with rheumatoid arthritis declared pain reduction as
the preferred goal of treatment, above function or any other
benefit [26]. Patients with chronic back pain or fibromyalgia
judged a satisfactory outcome of treatment to be a pain inten-
sity reduction of 50%–70%, with concomitant benefits in sleep,
fatigue, function, and improvement in activities of daily living
[58]. Their ideal was no worse than mild pain, as found in
rheumatology using patient acceptable symptom state methods
[16,77]. Patients with migraine want complete relief of pain,
quickly, and without adverse events [41].

4. Can treatments meet expectations?

Historically, clinical trials have not been able to answer this
question adequately, for the simple reason that results have typi-
cally been reported as average pain benefits over placebo. Based
on a 100-mm visual analogue scale, drug treatments for chronic
pain have recorded about 10-mm improvement over placebo. This
has been used as an argument that drugs are not particularly effec-
tive [7], especially in comparison with physical interventions like
transcutaneous electrical nerve stimulation, electroacupuncture,
or laser therapy [8], despite the substantial discrepancy in quality
and amount of evidence. While the report of an average change
may be helpful if data have a normal (Gaussian) distribution, they
will be irrelevant if the distribution is skewed or multimodal. Pa-
tients want to know whether they will obtain a benefit useful for
them; that entails setting an agreed and valued minimum efficacy
criterion. The standard of at least 50% pain intensity reduction is
not only patient centred, but also defined by professionals as indi-
cating ‘‘substantial’’ improvement [18]. Of course, a correlation be-
tween pain outcomes is to be expected, as between the magnitude
of the difference between active and placebo in terms of average
pain change, and in the percentage of patients meeting expecta-
tions (Fig. 3).
d on a scale of 0–100, where higher scores represent better quality of life; results for
m [68]). Those with severe pain scored zero for role physical and role emotional.
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Fig. 2. Quality-of-life comparison for patients with chronic conditions living in the community, using Short Form-36 Health Survey (SF-36) or SF-24 quality of life scales (Data
from [70]). A lower summed rank score is indicative of better functioning as assessed by SF-36 or SF-24.

Fig. 3. Linear relationship (r2 = 0.84) between treatment-specific (active minus
placebo) average pain change from baseline and percentage of patients with at least
50% pain intensity reduction over baseline (Data from [51]; each symbol represents
a different drug and/or dose).
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4.1. Standards of evidence

Recent research has highlighted several important sources of
potential bias in pain trials, all of which make interventions look
more effective. Major biases include:

� Imputation method, or how to handle data when patients with-
draw from a trial. Withdrawal rates in chronic pain studies can
be as high as 60% for chronic low back pain [52], and are fre-
quently around 30% in neuropathic pain or fibromyalgia [73].
The tendency has been to use last-observation-carried-forward
when patients withdraw, as if pretending that they are in the
trial and having pain relief even when they have discontinued
the medicine and cannot therefore obtain pain relief from it.
This has been shown to significantly overestimate treatment
effects compared to a policy to regard all discontinuations as
nonresponse, a sensible clinical practice perspective [53].
� Study duration in chronic pain can have dramatic effects on the

apparent efficacy of treatments, even when discontinuation is
regarded as nonresponse. For less effective therapy, especially
short duration, particularly less than 6-8 weeks, can lead to
overestimation of treatment effect [51,74].
� Study size can be a major issue. In chronic pain, studies with

fewer than 100 patients per treatment arm show consis-
tently larger treatment effects than those with 100 patients
or more [57]. This is probably because size is a surrogate
for other biases, but we have also known for some time that
small size in individual studies or meta-analyses generates
considerable uncertainty over the magnitude of the treat-
ment effect [50].

So it is insufficient just to define a certain level of pain intensity
reduction as an outcome for measurement. There has to be a suffi-
ciency of data, long duration trials for chronic pain, and appropri-
ate decisions on how to deal with dropouts. That is why the
International Association for the Study of Pain Special Interest
Group on systematic reviews, and the Cochrane Pain, Palliative,
and Supportive Care Review Group have produced pain-specific
guidelines for best practice in reporting trials and systematic re-
views [49].

With these evidence standards, it is possible to evaluate the
ability of drugs to meet patient expectations in acute pain, mi-
graine, and chronic pain using data from meta-analyses, providing
information that is unbiased, robust, and trustworthy. Results can
be presented in a number of ways, including statistical outcomes
like relative benefit, or number-needed-to-treat; for our purposes
here we will use the percentage of patients achieving the expected
level overall and after subtraction of placebo (drug-specific bene-
fit). Selected results for acute pain and migraine are shown in Ta-
ble 1, together with all the available data for chronic pain
conditions. Selected examples of the bimodal (not normal) distri-
bution that appears to be common in pain treatments are shown
in Fig. 4.
4.2. Meeting expectations in acute pain

For single drug doses in acute postoperative pain, the outcome
now commonly used to express benefit is that of at least 50% of the
maximum possible pain relief over about 6 h. This has proven to be
sensitive [54]. A Cochrane overview provides evidence on over 40
drug and dose combinations with trustworthy results, as well as
highlighting many others with no data or where results are unreli-
able [48]. Standard doses of aspirin and paracetamol alone give
good pain relief to fewer than 30% of patients, and the best per-
forming are standard or high doses of nonsteroidal antiinflamma-
tory drugs (NSAIDs), or combinations of paracetamol and opioids
or NSAID (Table 1). But only 3 drugs or drug combinations provide
relief in more than 50% after subtraction of the placebo response.

Those who do not achieve good levels of pain relief typically
achieve little or no pain relief (Fig. 4).



Table 1
Results from acute and chronic pain using current best evidence, predominantly from Cochrane reviews, to examine the therapeutic gain (active–placebo) for oral drug therapies
except tanezumab, which is given intravenously, using an outcome equivalent to patient expectation being met.

Drug & dose (mg) Percent with outcome Drug-specific improvement

Active Placebo (Active–Placebo)

Acute pain – single dose postoperative [w1]:a Outcome – at least 50% maximum pain relief over 6 h
Paracetamol 500 + Ibuprofen 200 74 10 64
Paracetamol 1000 + Oxycodone 10 68 13 55
Etoricoxib 120 64 11 53
Paracetamol 1000 + Codeine 60 53 7 46
Diclofenac 50 57 19 38
Ibuprofen 400 54 14 40
Naproxen 500/550 52 15 37
Paracetamol 1000 46 18 28
Aspirin 1000 43 16 27

Acute migraine headache – single dose [w2–w5]: Outcome – pain free at 2 h
Zolmitriptan 10 38 9 29
Sumatriptan 100 mg 32 11 21
Rizatriptan 2.5 30 10 20
Ibuprofen 400 mg 26 12 14
Aspirin 1000 24 11 13
Paracetamol 1000 19 10 9

Ankylosing spondylitis – 6 weeks of treatment [w8]: Outcome: At least 50% reduction in BASDI
Etoricoxib 120 50 14 36
Etoricoxib 90 46 14 32
Naproxen 1000 38 14 24

Osteoarthritis – 12 weeks of treatment [6,w6,w7]: Outcome – at least 50% pain intensity reduction
Tanezumab 10 51 31 20
Etoricoxib 60 44 23 21
Celecoxib 200 39 22 17
Naproxen 1000 44 23 21
Ibuprofen 2400 39 27 12
Duloxetine 60/100 40 30 10

Chronic low back pain – 12 weeks of treatment [5,w6]: Outcome – at least 50% pain intensity reduction
Etoricoxib 60 47 35 12
Etoricoxib 90 47 35 12
Duloxetine 60/100 39 30 9

Osteoarthritis and chronic low back pain [w13]: Outcome – at least 50% pain intensity reduction
Tapentadol 200–500 30 24 6
Oxycodone 40–100 21 24 �3

Painful diabetic neuropathy – 12 weeks of treatment [w9–w11]: Outcome – at least 50% pain intensity reduction
Duloxetine 60/100 48 26 22
Pregabalin 600b 46 30 16
Gabapentin P1200b 40 23 17
Lacosamide 400b 35 25 10
Pregabalin 300b 38 29 9

Postherpetic neuralgia – 12 weeks of treatment [w9,w10]: Outcome – at least 50% pain intensity reduction
Pregabalin 600b 39 14 25
Pregabalin 300b 30 11 19
Gabapentin P1200b 33 20 13

Fibromyalgia – 12 weeks of treatment [6,w12]: Outcome – at least 50% pain intensity reduction
Duloxetine 60/100 28 17 11
Pregabalin 600 23 15 8
Pregabalin 450 21 15 6
Pregabalin 300 19 15 4

BASDI = Bath Ankylosing Spondylitis Disease Activity Index.
a For references, see Appendix A.
b Indicates last-observation-carried-forward imputation method used, otherwise baseline observation carried forward with withdrawal defined as nonresponse.
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4.3. Meeting expectations in migraine

For single drug doses in acute migraine, the outcome judged
most relevant by the International Headache Society (and patients)
is that of being pain free 2 h after treatment. Only a small propor-
tion of patients achieve this outcome with any of the available
interventions, at best about 30% after subtraction of the placebo re-
sponse, but for most interventions the proportion is 20% or below
(Table 1).

About the same proportion can achieve the lesser level of ben-
efit of having no pain or only mild pain after 2 h, but even this les-
ser outcome is not achieved by about half of patients with a
migraine headache.

4.4. Meeting expectations in musculoskeletal pain

Trustworthy information for some drugs (mostly for NSAIDs) in
longer duration studies is available for ankylosing spondylitis,
osteoarthritis, and chronic low back pain (Table 1). All show that
no individual drug meets patient expectation in more than a small
minority of patients more than does placebo – 20%–30% after
6 weeks in ankylosing spondylitis, 10%–20% after 12 weeks in



A B 
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Fig. 4. Bimodal distribution of pain responses in acute postoperative pain and chronic pain (osteoarthritis, chronic low back pain, and painful diabetic neuropathy). (A) Acute
postoperative pain. (B) Osteoarthritis. (C) Chronic low back pain. (D) Painful diabetic neuropathy.
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osteoarthritis, and about 10% after 12 weeks in chronic low back
pain.

Two further observations are important. The antidepressant
duloxetine has an almost equivalent effect to that of NSAIDs in
osteoarthritis and chronic low back pain (Table 1). But in the single
example we have of traditional opioids, oxycodone meets patient
expectations in no more patients than placebo in a mixed sample
of osteoarthritis and back pain, while the newer opioid tapentadol
meets expectations in 6% after subtraction of the placebo response.
Other sources demonstrate that the evidence currently available
on opioids shows that any effect observed is seen only because
the 60% of patients who cannot use the drugs long term are used
in the calculation [53].

Those who do not achieve good levels of pain relief typically
achieve little or no pain relief, as for osteoarthritis and chronic
low back pain (Fig. 4).

4.5. Meeting expectations in neuropathic pain and fibromyalgia

Trustworthy information for some drugs is available for some
neuropathic pain conditions and for fibromyalgia, but for most
neuropathic pain conditions the only information we have is
potentially biased by the use of last-observation-carried-forward
imputation (examples in Table 1). Despite this, no individual drug
met patient expectation in more than a small minority of patients
more than does placebo – after 12 weeks the proportion of patients
whose expectations are met is on the order of 10%–20% more than
with placebo in painful diabetic neuropathy, 13%–25% in postherp-
etic neuralgia, and 5%–10% for fibromyalgia. An example of 200
randomly selected patients from randomised trials of pregabalin
in fibromyalgia who completed 12 weeks demonstrates the large
disparity between individuals, and that some patients do very well
both with placebo and pregabalin, but most do not (Fig. 5).

Those who do not achieve good levels of pain relief typically
achieve little or no benefit, as for duloxetine in painful diabetic
neuropathy (Fig. 4).

5. Benefits beyond pain

Recent studies have consistently demonstrated that patients
who achieve good pain relief also obtain significant benefits in a
range of other outcomes; a number of studies have been individual
patient data analyses from randomised trials or meta-analyses
involving over 6000 patients in migraine, fibromyalgia, neuro-
pathic pain osteoarthritis, rheumatoid arthritis, chronic low back
pain, and ankylosing spondylitis [1,4,5,14,17,29,38,55,66,75,78].

Benefits included increased activity of daily living, improved
mood, less fatigue and better sleep, better functioning, greater abil-
ity to work, and an overall improvement in quality of life. Patients
generally associate being very much improved on a patient global
impression of change scale with having pain that is no worse than
mild, and with having moderate or severe pain as not being im-
proved (Fig. 6).

Fig. 7 shows the benefits for each of the Short Form-36 Health
Survey quality-of-life domains for patients with and without ex-
pected benefits – at least 50% reduction in migraine frequency
[14], or at least 50% pain intensity reduction in fibromyalgia [55].
The quality-of-life benefits are significant, with EQ-5D increases



Fig. 5. Results from a random selection of patients with fibromyalgia treated with placebo (A) or 450 mg pregabalin (B) for 14 weeks and completing treatment, showing the
individual visual analogue scale pain scores at the start and end of treatment.

Fig. 6. Correlation between visual analogue scale (VAS) pain score at the end of 12–
14 weeks of treatment with pregabalin or placebo in 1858 patients who completed
the trials without withdrawal, and the patient global expression on change (PGIC)
on a scale of 1 (very much improved) to 7 (very much worse). The width of the
symbol represents the number of patients, the white circle the median, and the
broad vertical line the interquartile range. The horizontal line at 30 mm represents
a transition from mild to moderate pain.
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over 1 year of 0.22 with successful tumour necrosis factor (TNF)
antagonists in rheumatoid arthritis [24], 0.35 for P50% pain inten-
sity reduction in painful diabetic neuropathy [29], and a 1-year
quality-adjusted life-year (QALY) gain of 0.11 for the same out-
come in fibromyalgia [55]. In an analysis of tapentadol trials, pa-
tients who tolerated the treatment with tapentadol or oxycodone
and completed the trial, and who were therefore likely to be those
with good pain benefit, had EQ-5D average increments of 0.31 [30].
Good quality-of-life gains come with large percentage pain reduc-
tions, or from having a low pain state at the end of the trial, as with
fibromyalgia (Fig. 8). These gains are larger than almost all those
found over 6–12 months in quality-of-life survey of effective ther-
apies across medicine, most of which were below 0.1 [62].

6. Impact on benefit vs harm calculations

What we have, then, is an expectation that there is a quite un-
equal distribution of benefit. For any single drug intervention (and
probably most other types of intervention) we find that:

� Most patients will achieve levels of pain relief that are trivial, or
obtain pain relief but be unable to continue with medication
because of intolerable adverse events. They are likely to have
no concomitant benefits in other areas and little or no increased
quality of life.
� In a minority of patients, their expectations for pain relief are

met. These patients have been defined as being able to continue
with medication despite any common adverse events. They also
obtain large benefit in a range of other areas, including sleep,
mood, vitality, functioning, ability to work, and overall quality
of life.

Since practically all interventions, drug or otherwise, come with
some risk of a rare, serious, and probably irreversible adverse
event, we can now put benefits and risks into perspective, with
the important proviso that there is a stopping rule to prevent pa-
tients receiving ongoing treatment from a drug that does not ben-
efit them. For the majority without a benefit, risk is irrelevant or
minimal since they will have, or should, stop the intervention
quickly. For a minority with a pain and other benefit that meets
or surpasses expectations, overall risk is possibly less with treat-
ment than without. The evidence is that almost all patients would
run very high levels of risk of something extremely bad happening
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pain intensity reduction or (B) end of trial pain score (Data from [55]).
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(up to about 1 in 100 to 1 in 30) for high levels of benefit in chronic
conditions [25,34,35], including chronic pain [63]. Rheumatoid
arthritis may tell a different story, though this may be down to
methodology [28].

This represents a considerable simplification, without the need
of complex and irrelevant benefit-risk calculation based on average
results from clinical trials, particularly because the average result
will apply to almost no patients. There remains, though, a need
to be aware of 2 potential pitfalls in the assessment of risk, num-
bers, and activity.

Rare but serious harm occurs infrequently in clinical trials, and
even in large observational studies the number of events can be
quite small, sometimes numbered in the tens, despite the number
of patients from which those events derived being very much lar-
ger. Extrapolating from small numbers of events might be useful
for summarizing available information and generating hypotheses
for future research, but it does carry the danger that the result may
be wrong, not only in magnitude, but also direction. There is a clear
message from statistics that a minimum of 200 events is required
to have a trustworthy result; as the number falls below 200, uncer-
tainty about any result increases [19]. Much information about
harm from analgesic interventions comes from studies or meta-
analyses with fewer than 200 events. Early concerns about cardio-
vascular harm from NSAIDs based on relatively small numbers of
events are being challenged by evidence of reduced all-cause and
cardiovascular mortality with long-term use [21], including in
studies with tens of thousands of events [43].

Being physically active is a major protective factor against heart
disease, and can even be protective against the deleterious effects
of obesity and smoking [33]. Severe pain [76] and walking disabil-
ity [56,69] are associated with increased all-cause and cardiovas-
cular mortality. It is tempting but premature to consider low
activity levels as being causative, but low activity levels with
chronic pain are likely to be implicated in the higher levels of seri-
ous harm that can occur in the chronic pain population. At least
part of the improved all-cause mortality with successful treatment
with TNF antagonists in rheumatoid arthritis [32], and with NSAIDs
[3,21,43], may be due to increased activity with reduced pain. Yet
activity levels are seldom considered as confounding factors in
studies of harm, and this may have led to an overestimation of po-
tential harm from pain therapies. The reality is that being in pain
and inactive is probably more risky than having the pain ade-
quately treated and being more active, though patients will have
to make these decisions, with some help with understanding risk
[46].

7. Broader implications

7.1. Qui bono?

Can we predict who will benefit from which treatment? At the
present state of knowledge, the simple answer is that we cannot.
We can say that there is enormous interindividual variation in
the clinical pharmacology of analgesic drugs, for instance with
NSAIDs [20], as well as many other complicating factors. We can
also point to genetic predisposition to some rare but serious skin
disorders that are more pronounced in some ethnic groups, as with
carbamazepine in east and south Asians [11], which should pre-
clude use in some populations. But there is no simple way of know-
ing who will benefit from which treatment, other than to try it.
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7.2. Clinical practice

The implication of a minority of patients benefiting from any one
treatment, combined with an inability to predict which patient will
benefit from what treatment is that having a choice of therapies to
switch between is likely to be highly desirable. Regular measure-
ment is essential to prevent ongoing treatment in the face of inade-
quately treated pain. There is limited evidence that switching drugs
can work. About half of osteoarthritis patients with moderate or se-
vere pain on treatment had a significant 30% pain intensity reduction
when switched to another NSAID [40]. A comparison of amitriptyline
with nortriptyline in a cross-over study in postherpetic neuralgia
found that 5 of 31 participants had mild or no pain with amitriptyline
but moderate to severe pain with nortriptyline, while 4 had good
pain relief with nortriptyline but none with amitriptyline [79]. These
examples suggest that 30%–50% of patients who get inadequate pain
relief with one drug will get good relief, even with drugs closely re-
lated to those that previously failed.

The good news is that when pain relief comes, it comes quickly:
onset is quite rapid, about 8 days with pregabalin in postherpetic
neuralgia [71], and typically within 2–4 weeks in musculoskeletal
pain with NSAIDs [51] and with pregabalin in fibromyalgia [74];
though possibly longer for antidepressants. This implies that
switching need not be an overly delayed process to find a drug that
works for an individual.

7.3. Clinical trials

The goal is to obtain good pain relief for the largest percentage
of people in the shortest time and at the lowest cost for any partic-
ular pain condition. We have no idea about what might be best, but
we do have a design for clinical effectiveness trials that could begin
to answer these crucial clinical practice questions [47]. Resources
for their design and conduct will, however, be hard to come by.

Low responder rates make it difficult to obtain sensitivity in
classic parallel-group placebo-controlled trials. This has the poten-
tial to limit the flow of new and innovative drugs for pain treat-
ment. One answer is to use enriched enrolment, randomised
withdrawal trial designs [36,42]. These maintain sensitivity in
the face of low rates of responders with high levels of benefit,
and provide a clinical practice perspective on their use, as well as
being useful for proof-of-concept early in drug development [27].

7.4. Health economic evaluation

Health economic evaluations typically depend on average re-
sults, and look for average resource use for average quality-of-life
gain. The cost for a year of quality of life (QALY) gained is very dif-
ferent for the majority of patients (perhaps 80% who get little or no
pain relief or quality-of-life gain) than for the 20% who get useful
pain relief and quality-of-life gain. Cost per QALY is determined
by dividing a finite cost by a QALY that is always <1. In nonre-
sponders, where the QALY is very small or nonexistent, the cost
per QALY is extremely large, and can approach infinity. In respond-
ers where QALY gains can be around 0.1–0.3, the cost per QALY is
modest because the cost of drug treatment is modest. When aver-
age results are used for the whole group, results from nonrespond-
ers swamp modest cost per QALY for responders. The only
important metric is the cost per QALY for responders, as nonre-
sponders either will stop treatment or should stop treatment with-
in a very short time.

7.5. Regulatory, guidelines, and formularies

There are clear challenges for regulatory authorities, which can
differ markedly in their attitudes to pain therapies. For example,
European authorities, in contrast to the US Food and Drug Admin-
istration (FDA), have so far rejected all applications for treatments
for fibromyalgia (pregabalin, duloxetine, milnacipran) because
their average treatment effect is judged small. Again, in contrast
to the FDA, they have rejected duloxetine for musculoskeletal con-
ditions because of low benefits for perceived risks. This is despite
voluminous evidence that there is unlikely to be any treatment
that is much better, and that those patients who do benefit have
such major benefits that it is life changing. Vigilant monitoring of
patients to stop therapy when it is not effective should be essential.

There are also clear challenges to organisations that judge cost-
effectiveness, like the National Institute for Health and Care Excel-
lence in the UK. These are wedded to older data interpretations,
with guidelines that often limit choice, and are often made in the
absence of any detailed knowledge about evidence in pain. The re-
sult tends to be formularies that limit access to only a few drugs,
and where choice is based on cost-effectiveness models that rely
too heavily on drug acquisition cost [10,12].

All of this poses huge challenges for pharmaceutical and medi-
cal device companies and the development of new therapies. It is
improbable that any of them has a clear strategy or even any strat-
egy to deal with the various pressures coherently.

7.6. Evidence-based medicine

The trouble with evidence-based medicine is that most of it is
wrong, because it has slavishly adhered to methods and attitudes
more suited to epidemiology (small numbers of events in large
numbers of patients) than therapy (ideally large effects in much
smaller number of patients); it focuses on population averages
and interventions rather than the experience of individuals with
pain. Evidence-based medicine was never about a blind adoption
of rigid rules, but about developing flexible tools, better to combine
evidence relevant to clinical practice with individual clinical exper-
tise and patient preferences [64]. Fears that purchasers and man-
agers would hijack evidence-based medicine to try to cut the
costs of health care may have come true, but that still doesn’t make
it right, morally or economically.

The aim was that doctors practising evidence-based medicine
would identify and apply the most efficacious interventions to
maximise the quality and quantity of life for individual patients.
The implementation of evidence standards developed by the Inter-
national Association for the Study of Pain Systematic Review Spe-
cial Interest Group and the Cochrane Collaboration Pain,
Palliative, and Supportive Care Collaborative Review Group will
give them tools to do that effectively.

8. Challenge

The implications of a patient-centred and practice-orientated
evidence-based view of pain treatment are wide and significant.
This will be uncomfortable for many of us, at least for a while.
The danger is that because this view is uncomfortable we won’t
look at it; yet what is needed is more people looking at more data
to test it to its limits. Time will tell, but the prospect is that the
imperatives of the individual will vanquish a tyranny of averages;
one trusts that Sir John would be pleased.
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