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Abstract

Background:

Although chronic pain affects around 20% of adults in Europe and the USA, there is substantial evidence that

it is inadequately treated. In June 2009, an international group of pain specialists met in Brussels to identify

the reasons for this and to achieve consensus on strategies for improving pain management.

Scope:

Literature on chronic pain management was reviewed, and information presented to and discussed by a

panel of experts.

Findings:

It was agreed that guidelines are not universally accepted by those involved in pain management, and pain

treatment seems to be driven mainly by tradition and personal experience. Other factors include poor

communication between patients and physicians, the side effects of analgesic drugs, and limited

individualisation of therapy. Difficulty in maintaining the balance between adequate pain relief and

acceptable tolerability, particularly with strong opioids, can lead to the establishment of a ‘vicious circle’

that alternates between lack of efficacy and unpleasant side effects, prompting discontinuation of treatment.

The medical community’s understanding of the physiological differences between nociceptive pain and

neuropathic pain, which is often more severe and difficult to treat, could be improved. Increasing physicians’

knowledge of the pharmacological options available to manage these different pain mechanisms offers the

promise of better treatment decisions and more widespread adoption of a multi-mechanistic approach; this

could involve loosely combining two substances from different drug classes, or administering an analgesic

with two different mechanisms of action. In some circumstances, a single compound capable of addressing

both nociceptive and neuropathic pain is desirable.

Conclusions:

To improve patient outcomes, a thorough understanding of pain mechanisms, sensitisation and

multi-mechanistic management is required. Universal, user-friendly educational tools are therefore

required to familiarise physicians with these topics, and also to improve communication between

physicians and their pain patients, so that realistic expectations of treatment can be established.

Introduction

Pain is the most common reason why patients seek medical attention, and
presents a serious problem for a large proportion of the population. In the
USA, chronic pain affects 25% to 30% of all Americans1 and nearly 60% of
adults aged over 65 years with pain report that it has lasted 1 year or more2.
Among 46 394 adults in 15 European countries and Israel, the prevalence of
chronic pain was recently found to be 19%3, which is consistent with the results
of surveys in Australia4, Denmark5 and Norway6.
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Guidelines have been developed for the treatment of chronic pain based on
the World Health Organization’s three-step ‘Cancer pain relief with a guide to
opioid availability’7. Based on the intensity of pain, these recommend weak
opioids, such as codeine and tramadol, for Step II, and strong opioids for
Step III. Newer guidelines focus on treating pain according to the mechanism
or mechanisms involved; i.e. neuropathic, nociceptive or a combination of
both8. Despite the existence of these international and national guidelines,
however, their incorporation into daily practice is marginal9,10, and substantial
evidence indicates that pain is inadequately treated11. A recent systematic
review which pooled data from 52 studies found that the prevalence of pain
was450% in all cancer types12. The authors concluded that despite the clear
WHO recommendations cancer pain is still a major problem12. In the
pan-European survey mentioned above, 21% of the respondents with chronic
pain had suffered for more than 20 years, 40% were not satisfied with the man-
agement of their pain, and 12% said their physician never determined how much
pain they were experiencing3. An observational study in Germany found that
the median time between the beginning of pain and an appointment in a spe-
cialised pain centre was 12 years13. A 2008 IMS analysis of analgesic consump-
tion data also shows a huge variation in the use of analgesics across Europe; for
example, opioids are more frequently prescribed in northern countries, and less
frequently in the south and east. This similarly suggests that many patients with
pain do not receive adequate therapy, although hard evidence about the level of
suffering is lacking and further research is needed.

There are various reasons for the under-treatment of chronic pain, including
a lack of awareness of the extent of the problem among healthcare providers,
allied to an incomplete understanding of the pathophysiology of chronic pain.
One major factor relates to the prescription of opioids, which is still influenced
by medical, ethical, cultural and legislative considerations14,15. Physicians’ and
patients’ misconceptions about these analgesics mean that strong opioids are
often not prescribed despite being indicated, or the doses prescribed are insuf-
ficient. The agents themselves also have relative disadvantages that limit their
success in long term treatment; these include the potential development of
tolerance and hyperalgesia, lack of reliable efficacy in difficult to treat pain
syndromes, and unpleasant gastrointestinal and CNS side effects. These have
the effect of reducing patient compliance, which itself contributes significantly
to the problem of under-treatment. The risk of addiction also needs to be
addressed before prescribing opioids, especially when these drugs are used to
treat non-malignant pain.

Charles Darwin’s quotation, “It is not the strongest species that survive, nor
the most intelligent, but the ones most responsive to change” can also be applied
to many different forms of human endeavour. If the medical community is to
address the unmet needs of patients suffering from severe chronic pain, it must
change various aspects of current practice. In order to clarify issues responsible
for the inadequacy of current treatment, and to suggest possible ways forward, an
international panel of pain experts met at the CHANGE PAIN Advisory Board
meeting in Brussels on June 7th and 8th 2009. Present were consultant physi-
cians specialising in pain management and international opinion leaders with
long experience in the field. There was no audience. A further objective was to
achieve consensus on the specific strategies to be adopted.

Methods

In May 2009, prior to the meeting, the literature on chronic pain management
was screened through a database search of PubMed, using the key words: chronic
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pain management guidelines neuropathic pain adults
(seven articles); chronic pain management guidelines
cancer pain adults (41 articles); and pain pathways
review chronic pain adults (35). Altogether, 83 articles
were surveyed; 42 were reviewed, and information
extracted from them was presented to the expert panel.
Panel members were also asked to contribute additional
articles and information for review. Various types of liter-
ature were used, and it was not stratified according to the
level of evidence; this is a possible area of improvement for
a future review. Throughout the meeting, various aspects
of the treatment of chronic pain management were dis-
cussed and summarised, resulting in a consensus of
opinion. The resultant discussion-based report was then
submitted to each expert panel member for approval.

Note that an updated search of the literature relating to
the keywords published since the meeting (carried out in
the period December 2009 – January 2010) found an addi-
tional eight research articles; these were not considered by
the panel.

Issues responsible for inadequate treatment

Guidelines versus clinical practice
There are two broad categories of pain: nociceptive and
neuropathic. Nociceptive pain is adaptive and biologically
useful, contributing to survival by protecting the organism
from injury or promoting healing when injury has already
occurred. By contrast, neuropathic pain is maladaptive,
has no association with a noxious stimulus, and has its
origin in an abnormality of the somatosensory nervous
system16.

Chronic pain, which has lost its direct relationship to
the triggering event and has become a disease in its own
right, presents a special therapeutic challenge. It is a multi-
factorial condition which manifests both physical and psy-
chological symptoms, including anxiety and depression,
reduced mobility, and sleep and appetite distur-
bances3,17–19. These symptoms produce a measurable
reduction in patients’ quality of life20 and necessitate fre-
quent use of healthcare resources, generating a substantial
socioeconomic burden21. In most medical disciplines, pain
is more than merely a symptom; it should be considered as
a disease entity in its own right, involving biological, psy-
chological and social aspects, which can influence the out-
come of medical and surgical treatment22. Clinicians
should still, however, seek to identify and treat the basic
pain mechanism.

Several surveys have shown that chronic pain affects
approximately 20% of the population in developed coun-
tries1,3–6. Although cancer pain accounts for only 0.1% to
1% of moderate to severe pain, the prevalence of pain in
cancer patients is high and varies according to the stage of
the disease; it is experienced by 50% to 70% of patients

receiving active therapy and 60% to 84% of patients with
late-stage disease23–27. Back pain accounts for the highest
proportion (approximately 50%) of moderate to severe
chronic pain3. In the case of chronic low back pain, only
around one third of sufferers experience pure nociceptive
pain, with another third having neuropathic pain and the
final third having mixed pain, with both nociceptive and
neuropathic symptoms28. Recent studies have shown that
when a neuropathic component is present pain is per-
ceived to be more severe29.

There are numerous international guidelines on the
treatment of chronic pain from bodies such as the
WHO7, the European Society for Medical Oncology
(ESMO)30 and the European Federation of Neurological
Societies (EFNS)31. National societies and working groups
also produce valuable guidance. The advice provided is
similar in many respects, although there are differences
in the drug regimens recommended.

The WHO guidelines were originally developed for the
treatment of cancer pain, but are now used extensively for
non-cancer pain as well7. The three-step WHO pain
ladder is based on the intensity of the patient’s pain, and
suggests the following regimen:
� Step I: A non-opioid analgesic should be used for mod-

erate pain, with co-analgesics if necessary.
� Step II: If pain persists or increases, a weak opioid may

be added.
� Step III: If pain still persists, then a change should be

made to a strong opioid.
Other important principles are that medication should be
given by the clock, preferably by oral or transdermal deliv-
ery, and meet the needs of the individual patient.
Adjuvant drugs, including anti-emetics and co-analgesics
such as anticonvulsants and tricyclic antidepressants,
should be prescribed as indicated. Wherever possible,
these should be continued when moving from one step
to another.

Despite the consistency of authoritative guidelines on
pain management, data for the year 2008 from IMS Health
(International Medical Statistics), an internationally
accepted information provider, shows huge differences in
the consumption of analgesics across Europe, both in quan-
tity and the type of agent prescribed (Figure 1). Similar
differences exist in the use of opioids, with physicians in
northern Europe much more willing to prescribe them
than physicians in the south and east (Figure 2). In the
Breivik study, for example, the consumption of strong
opioids was close to 0% in Italy and 12% to 13% in the
United Kingdom and Ireland3. This indicates, firstly, that
the guidelines are not being widely followed, and may even
be unavailable to some clinicians, and pain management is
probably less than optimal for some patients32. Secondly,
the main factors determining analgesic usage appear to be
tradition and personal experience33, although local health
authority rules may influence the treatment provided.

Current Medical Research & Opinion Volume 26, Number 5 May 2010

! Informa UK Ltd www.cmrojournal.com Pharmacological treatment of chronic pain – The need for CHANGE Varrassi et al. 1233



This may reflect the low level of influence of clinical
recommendations and guidelines, particularly among clin-
icians who are not pain specialists.

Consensus point

� The multifactorial nature of chronic pain may not be
fully appreciated – treatment seems to be driven
mainly by tradition and personal experience.

Limitations of current pain therapy

The typical chronic pain patient has a lengthy medical
history, has consulted numerous physicians, experienced
several ineffective therapies and is likely to suffer from
concomitant depression and sleeping disorders. The over-
all effect of chronic pain on quality of life is greater than
that of many other chronic disorders. The most prevalent
single condition is back pain3, which has been shown to

Patient treatment days (PTD) per capita (p.c.) of selected pain medications in 2008
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Figure 1. Differences in analgesic consumption across Europe. Source: IMS, year 2008. Figure shows PTD per capita for selected European countries. Basis
for calculation: sum of sold units of selected analgesics converted into PTDs based on average daily consumption. For anticonvulsants and antidepressants,
only their use for pain treatment is considered.

Patient treatment days (PTD) per capita (p.c.) of selected pain medications in 2008
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Figure 2. Differences in opioid consumption across Europe. Source: IMS, year 2008. Figure shows PTD per capita for selected European countries. Basis for
calculation: sum of sold units of selected analgesics converted into PTDs based on average daily consumption.
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constitute a common, debilitating and costly health prob-
lem34,35, and is the leading cause of disability in people
below the age of 45 in the USA9,36. The socioeconomic
burden of back pain is indicated by its annual cost to the
German economy –E48 billion. Of this sum, only 28.3% is
directly incurred by medical treatment; 71.7% of the over-
all cost is attributable to sick leave and disability37.

Participants of the consensus meeting agreed that one
reason for the high prevalence of patients with chronic
pain – and its current treatment often being ineffective –
is lack of education38. Unless the mechanisms and treat-
ment of chronic pain become mandatory topics in medical
schools and specialist training, the number of patients suf-
fering from chronic pain will remain high. Many physi-
cians are taught about acute pain but may not be familiar
with the processes of peripheral and central sensitisation,
in which the response to a stimulus increases as a result of
repeated or continuous exposure. Furthermore, there may
be a lack of awareness of the role of genetic, psychological
and social factors in the development of chronic pain.

Another important factor in the ineffective treatment
of chronic pain is inadequate communication between
physician and patient38. This makes it difficult for the cli-
nician to understand the patient’s situation fully. When
comparing assessments of the degree of pain-related
impairment, fewer than 20% of physicians’ ratings have
been shown to match those of their patients39. As the
patients in this study were being seen every day, the
result implies that over 80% of physicians had an inaccu-
rate picture of their patients’ symptoms, and how they
were changing over time39. This communication gap

contributes to clinicians and patients often having very
different expectations of treatment. In one study, physi-
cians assessed the treatment success of two groups of
patients; one of patients who considered they had failed
to reach their individual treatment targets, and the other
of patients who considered they had achieved their indi-
vidual treatment targets. On a six-point scale, the physi-
cians considered the success rates in the two groups to be
almost identical, despite the difference in the patients’
own assessments (Figure 3)39.

Modern pain management analyses the mechanisms
which contribute to a patient’s pain and determines anal-
gesic therapy accordingly, enhancing endogenous pain-
control systems if possible. Furthermore, the multi-modal
treatment of chronic pain incorporates not only this
approach to pharmacological treatment, but also
non-pharmacological strategies such as interventional
pain management, physiotherapy, psychotherapy and
pain rehabilitation.

Where non-steroidal anti-inflammatory drugs
(NSAIDs) are indicated in chronic pain because there is
an inflammatory component, exposure to these agents
should be minimised, as recommended by the European
Medicines Agency in their 2005 guidelines40. In fact,
recently updated American Geriatrics Society (AGS)
Management Guidelines for older patients with persistent
pain recommend considering the use of opioids for all
patients with moderate to severe pain, pain-related func-
tional impairment, or diminished quality of life due to
pain41. Furthermore, the AGS has stated that NSAIDs
and COX-2 inhibitors should be considered rarely, and

Physicians’ Satisfaction with Analgesic Treatment

Very good (1)

Good (2)

Satisfactory (3)

Sufficient (4)

Insufficient (5)

Inadequate (6)

0 10 20 30 40 50 60 0 10 20 30 40 50 60

Patients missing their ITT Patients reaching their ITT

13.4%

34.6%

32.3%

12.4%

5.5%

1.8%
%

0.9%

4.9%

9.3%

33.2%

32.3%

29.5%

%

Figure 3. Physicians’ perceptions of treatment success (ITT¼ Individual Treatment Target).
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with extreme caution, in highly selected individuals41. These
principles call into question the continuing validity of the
WHO pain ladder, which recommends treatment solely
on the basis of pain intensity and recommends NSAIDs
for Step I. For truly multi-modal management of chronic
pain, guidelines are needed that incorporate a range of
equally important therapies, in order to take into account
the different mechanisms responsible.

Measurement of pain
The experience of pain is individual and so is the degree of
pain relief obtained from a given therapy. Communication

between physician and patient can be improved by using
standardised instruments, such as pain scales and question-
naires, to gain an insight into the individual’s pain and the
level of pain relief that would be acceptable. This varies
considerably; some patients may prefer to accept a higher
level of pain in return for fewer side effects, while others
consider analgesia to be of primary importance.
Attempting to set arbitrary targets, such as ‘a 50% reduc-
tion in mean pain score’ or ‘a 30% reduction in pain inten-
sity’, as is necessary in clinical trials to establish efficacy, is
not always meaningful in clinical practice and should not
be the primary objective. Individual patients have individ-
ual treatment targets and expectations, which should be

Reason:
Wrong substance? /- dose?

Neuropathic pain component?
Others?

Pharmacological
treatment

Insufficient analgesia Side effects

Dose
reduction

Dose
increase

Inefficient Pain Management
= higher costs in healthcare system

Insufficient
efficacy

Insufficient
analgeisa

Unacceptable
tolerability

Adequate analgesia

Reason:
Low tolerability?

Interaction?
Polymedication?

Still sufficient
treatment

Analgesic
tolerance

Acceptable
tolerability

Sufficient
efficacy

Struggles but stays
Drops out -

Opioid rotation

Low Quality of Life

Interrelation between influencing
factors. A Vicious Circle once un-
derway results in inefficient pain
management and higher costs!

Figure 4. The Vicious Circle showing interaction of influencing factors.
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established as part of pain management. Identifying and
meeting them is the criterion for effective treatment42.

Consensus point

� Owing to inadequate communication between physi-
cians and patients, pain treatment is less likely to be
effective unless individual targets are set.

The Vicious Circle in the treatment of severe
chronic pain

Currently, the pharmacological management of severe
chronic pain is often inefficient because of the diffi-
culty in maintaining the balance between adequate
pain relief and acceptable tolerability, as well as tailor-
ing the treatment to the mechanism of the pain. This
may be explained by the hypothesis of the Vicious
Circle, which is particularly applicable to classical
opioids but also plays a role in combination therapy
(Figure 4).

The Vicious Circle in clinical practice
If tolerability is satisfactory but the level of analgesia is
insufficient, the dose is usually increased in order to
achieve satisfactory pain relief. As the efficacy of classical
opioids is dose-dependent, the increase may produce effec-
tive analgesia – but it also increases the risk of side effects.
Tolerability may then become unacceptable, or symptom-
atic medication (e.g. anti-emetics to combat nausea and
vomiting) may prove ineffective, leading the physician (or
patient) to reduce the dose of opioid. This improves toler-
ability but compromises analgesic efficacy, and a dose
increase is considered. Thus treatment begins to go

round in circles and the Vicious Circle continues. One
solution could be to switch to an alternative opioid, but
this requires the clinician to recognise the Vicious Circle
before its negative consequences become established.
Other medications can be prescribed specifically to target
the troubling side effect, but this may lead to drug–
drug interactions associated with polypharmacy, or may
introduce additional side effects related to the new medi-
cation. Moreover, patient compliance may be less than
with single drug therapy and treatment costs will increase43.

The Vicious Circle, and its continuous imbalance
between analgesia and tolerability, is a burden to patients
and results in poor treatment outcomes. The quality of life
of patients is frequently impaired by inadequate pain relief
or unacceptable side-effects, or both. As a result, many
patients discontinue their opioid analgesic treatment,
principally because of gastrointestinal and CNS side
effects43,44. Systematic reviews have shown that 20%–
30% of patients who received opioids for chronic non-
cancer pain in controlled clinical trials discontinued
their treatment, principally as a result of adverse
events45,46 (Figure 5). One analysis of 34 registered clinical
trials found that 20% of subjects withdrew from treatment
because of adverse events, whereas only 6.5% withdrew
because of lack of efficacy46. However, most of these
patients received opioids for moderate rather than severe
pain and the trials were of relatively short duration. This
suggests that discontinuation rates are probably higher in
clinical practice and the application of these results to the
uncontrolled outpatient setting is consequently limited.

Lack of efficacy and the Vicious Circle
Insufficient analgesia is primarily due to the specific agent
prescribed (lack of potency or too low a dose), but may be

Reasons for treatment discontinuation
%

30

25

20

15
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0
n=2719

Moore, McQuay, 2005
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n=933

n=4221 n=558 n=677

n=55

n=159

Kalso, 2004 Lack of efficacy
Adverse events

Figure 5. Opioid treatment discontinuation rates.
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evoked by other factors, including side-effects, drug–drug
interactions, and the development of tolerance. Where
pain has a neuropathic component, the analgesic potency
of opioids may be limited by pathophysiological mechan-
isms; opioid receptors are downregulated and dynorphin
and cholecystokinin are released, reducing opioid respon-
siveness and producing relative opioid tolerance47.
However, several randomised, controlled clinical trials
have demonstrated that neuropathic pain does respond
to opioids48, although higher doses are required than for
nociceptive pain, and these may initiate the Vicious
Circle. Co-analgesics such as anticonvulsants and antide-
pressants are often required if the condition is chronic,
because effective pharmacological treatment of this type
of pain often requires more than one mechanism of action.
Ad hoc or loose-dose combinations of analgesic agents
intuitively make sense but have an inherent problem asso-
ciated with their use: i.e. difficulty maintaining the
dose-ratio within the optimal range49. Potent agents
with a broad efficacy covering both nociceptive and neu-
ropathic components in a single molecule would therefore
represent an outstanding improvement in the current
management of severe chronic pain.

The most important enzyme system for metabolising
drugs is the cytochrome P-450 enzyme system, which can
vary between patients because of genetic polymorphism
and is responsible for almost 50% of the overall elimina-
tion of common drugs, including beta blockers, selective
serotonin reuptake inhibitors (SSRIs) and cholesterol-
lowering agents50,51. Opioids which are mainly metabo-
lised via this pathway are therefore susceptible to reduced
reliability of analgesia – these include frequently pre-
scribed agents such as tramadol and codeine52. They are
susceptible to the action of other drugs which may either
inhibit or induce the enzyme system and thus affect the
overall analgesic performance of the opioid52. Therefore
opioids which avoid this pathway are favoured in the treat-
ment of polypharmacy patients. Other factors which
increase the likelihood of the Vicious Circle becoming
established are the development of analgesic tolerance,
which involves the dose–response curve shifting to the
right and affects about 15% of patients receiving parent-
eral opioids53, and opioid-induced hyperalgesia.

Side effects and the Vicious Circle
The management of opioid-related side effects remains a
major clinical challenge. Reducing the dose of systemic
opioid risks starting the Vicious Circle of pain manage-
ment, while alternative approaches – switching opioids,
managing adverse symptoms or changing the route of
administration – not only have a negative impact on the
patient but demand additional resources and medication.
For example, patients may require anti-emetics or a
co-analgesic with a different mechanism of action, or

more frequent consultations with healthcare professionals.
It should also be noted that some side effects of opioids,
such as nausea and vomiting, are transient, while others,
such as constipation, may become permanent.

One systematic review of 15 randomised clinical trials
in non-cancer patients receiving opioids for moderate to
severe pain found that approximately 80% experienced
one or more adverse events, the most common being con-
stipation (41%) and nausea (32%)45. It has been suggested
that constipation is the most bothersome side effect, both
in terms of its impact on daily life and the frequency of
occurrence54,55, but nausea and vomiting have been
described as highly distressing by patients, sufficient to
make them reduce their opioid dose or stop taking it com-
pletely56,57. Sedation affects between 20% and 70% of
patients receiving opioids58, but patients may also experi-
ence other CNS side effects including cognitive and psy-
chomotor impairment, hallucinations, and toxic effects on
neurons, such as hyperalgesia and analgesic tolerance53.
Less frequently reported are pruritus, respiratory depres-
sion, immunological suppression and hormonal changes.
All these opioid-induced side effects are a burden to both
the individual and society, but their wider impact is prob-
ably underestimated by healthcare professionals59, despite
the fact that they reduce compliance and lead to treatment
discontinuations.

Prescribers and patients usually react to inadequate pain
relief or the development of analgesic tolerance by increas-
ing the dose, thereby increasing the risk of dose-related
side effects and establishment of the Vicious Circle. The
co-administration of other drugs can produce pharmacoki-
netic and pharmacodynamic drug–drug interactions,
which may also reduce tolerability. For example, two
co-administered substances may evoke similar adverse
events and have a cumulative effect, or there may be an
increase in the serum concentration of active metabolites.
Evidence suggests that the metabolites of several opioids
(e.g. tramadol, codeine, tilidine) account for a consider-
able proportion of their clinical effects60. Conversely,
co-administration may produce a reduction of active sub-
stances in the plasma, compromising analgesic efficacy.
One factor influencing a compound’s potential for these
drug–drug interactions is the degree to which it binds to
serum transport proteins61 and it is particularly important
in pain patients, who are often receiving multiple
medications.

Thus polypharmacy is linked to adverse drug reactions,
particularly with respect to drug metabolism62. One study
reported that 67% of patients on opioids are taking �1
other non-opioid prescription drug63, with 459% of
people over 65 taking �5 different drugs/week and
415% taking �10 different drugs/week64. Individual dose
titration and the avoidance of adverse effects, owing to
either the accumulation or lack of formation of active
metabolites, are important considerations when opioids
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are used65. Opioids are subject to different metabolic pro-
cesses and clinicians need to be aware that many opioids
have active metabolites that may become therapeutically
important; for example, in cases of renal failure or genetic
polymorphisms of drug-metabolizing enzymes.

It can be concluded that current treatment options for
chronic pain are restricted by a reduced efficacy in pain
with a neuropathic component, poor tolerability, and
limited treatment reliability as a result of drug–drug inter-
action, polymedication, dose instability and the develop-
ment of analgesic tolerance. All these contribute to the
inefficiency of current pain management and the unmet
needs of patients. In addition, there is evidence that the
pharmacological management of chronic non-cancer pain
in the general clinical situation is much less effective than
is suggested by randomised, controlled trials66.

Consensus points

� Pharmacological treatment is often limited by the side
effects of the drugs used; treatment with strong opioids
is often limited by the Vicious Circle, because side
effects often limit the effective analgesic dose that
can be achieved.

� High doses of analgesics or combination therapy may
lead to side effect problems.

� Contributing factors that drive the Vicious Circle
include side effects, lack of efficacy or analgesic toler-
ance, which may all lead to treatment discontinuation.

� Increasing awareness of the Vicious Circle among
the medical community could reduce treatment
discontinuation.

Current treatment options

The core strategy of pharmacological chronic pain treat-
ment is to reduce sensitisation, decrease pain amplification
and restore normal pain thresholds, which requires a
multi-mechanistic approach. Some conditions, such as
low back pain and cancer pain, frequently have both noci-
ceptive and neuropathic components which respond dif-
ferently to different types of currently used analgesic67.

An analysis of pain medication showed that chronic
pain patients in Europe are most frequently prescribed
NSAIDs (76% of patients), but in 70% of these cases the
therapy had to be changed because of inadequate pain
control19. There is also evidence that NSAIDs are prefer-
ably chosen in the place of opioids for long-term treatment
of non-cancer pain, especially in some southern European
countries3. The mainly peripheral action of NSAIDs is to
inhibit prostaglandin synthesis via the inhibition of
cyclooxygenase (COX), where they act mainly on inflam-
matory nociceptive pain and not the neuropathic compo-
nent. As the protective function of prostaglandins is

diminished or abolished, there is an increased risk of gas-
trointestinal erosions and ulcers, and also of renal fail-
ure68,69. The high level of plasma protein binding means
the risk of drug–drug interactions is correspondingly
high70. Thus the use of NSAIDs in severe chronic pain
may lead to serious side effects and inadequate pain relief.
Furthermore, recent recommendations of the European
Medicines Agency (EMEA) suggest limiting the use of
NSAIDs to the shortest possible duration at the lowest
possible dose40.

Opioids comprise the current standard treatment for
severe chronic pain and are classified according to their
analgesic potency. Weak opioids, such as codeine and tra-
madol, are used for moderate pain, while severe pain is
treated with strong opioids such as morphine and fentanyl.
They act by binding to opioid receptors in the CNS and
peripheral organs, the main receptor types being m, k and d.
For example, morphine inhibits the release of several dif-
ferent neurotransmitters, including acetylcholine, gluta-
mate and substance P, by its action on the m-opioid
receptor71.

At the synapses, opioids reduce pain signal transmission
at two sites. Activation of pre-synaptic opioid receptors
reduces intracellular cyclic adenosine monophosphate
(cAMP) concentration and calcium ion influx, inhibiting
the release of the excitatory neurotransmitters, glutamate
and substance P. At the post-synaptic neuron, opioid bind-
ing produces a hyperpolarisation of the neuronal mem-
brane, thereby reducing the probability of an action
potential being generated. Opioids also affect supraspinal
structures of pain processing, especially the thalamus and
limbic system72. The emotional assessment of pain is
altered via these higher centres, so that it is still perceived
but no longer experienced as unpleasant or threatening.
The side effects of opioids, and their implication in the
Vicious Circle, have already been discussed.

Anticonvulsants were originally developed to treat
cerebral seizures, and their analgesic effect may be pro-
duced by the same mechanisms73. The main indication
for these drugs in pain therapy is trigeminal neuralgia.
Although anticonvulsants include agents of various phar-
macological classes, with different mechanisms of action,
they all inhibit neuronal excitation and stabilise nerve
membranes. Gabapentin has been shown to be effective
against neuropathic pain31,74,75. It acts by binding to a
subunit of pre-synaptic voltage-dependent calcium chan-
nels, which reduces the release of pre-synaptic transmit-
ters76. In combination with morphine it increases pain
tolerance in healthy volunteers77 and has also been
shown to reduce patients’ need for opioids in postoperative
pain with a neuropathic component78. Pregabalin, which
is also recommended for neuropathic pain condi-
tions31,74,75, produces analgesia by interacting with special
N-type calcium channels in the brain and spinal cord79.
This reduces the excessive release of neurotransmitters
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such as glutamate and substance P. However, side effects
such as sedation, dizziness, ataxia, peripheral oedema,
nausea and liver toxicity can be problematic; one study
found that anticonvulsants produced significant side
effects justifying the discontinuation of treatment in
26% of child and adolescent patients80.

Tricyclic antidepressants (TCAs) inhibit the neuronal
reuptake of noradrenaline or serotonin from the synaptic
cleft81. The resultant increase in neurotransmitter concen-
tration intensifies activity in the descending pain inhibi-
tion pathway, producing analgesia. TCAs also affect
histaminergic, cholinergic and glutaminergic neurotrans-
mission, and block sodium channels81. These agents are
recommended for the first-line treatment of neuropathic
pain although they are not registered for pain relief31,74,75,
and are also used in cases of complex regional pain syn-
drome (CRPS) and tension headache. The onset of anal-
gesia usually precedes the antidepressant effect (3–7 days
vs 2–3 weeks)82. Also, pain relief requires a lower dose
than treatment for depression. The side effects of tricyclic
antidepressants may be classified as follows31,83: anticho-
linergic (dry mouth, disturbed vision, constipation), car-
diovascular (orthostatic hypotension, palpitation,
tachycardia, disturbed conduction), CNS (dizziness, seda-
tion, insomnia, tremor, convulsion, myoclonus) and others
(impaired liver function, anaphylaxis).

Serotonin and noradrenaline reuptake inhibitors
(SNRIs) selectively inhibit the reuptake of serotonin and
noradrenaline from the synaptic cleft, producing analgesia
in a similar way to tricyclic antidepressants84. Two SNRIs,
duloxetine and venlafaxine, have been successfully tested
in peripheral polyneuropathy, but are considered a
second-line treatment because of moderate efficacy.

Unlike TCAs, SNRIs have no affinity for adrenergic, cho-
linergic or histaminergic receptors and do not induce the
corresponding side effects85. Thus tolerability is better and
they are safer to use in patients with cardiac disease31. Side
effects of duloxetine include nausea, vomiting, constipa-
tion and somnolence, while those of venlafaxine include
agitation, diarrhoea and increased liver enzymes31.

When stimulated, peripheral nociceptors transmit pain
signals to the dorsal horn of the spinal cord, and then to
the thalamus and the cerebral cortex via ascending path-
ways. In a normal pain response, the intensity of pain
increases with the intensity of the stimulus86,87.
Analgesics exert their effects at different points on the
pain pathways, indicating that the use of two or more
agents with different mechanisms of action increases the
probability of interrupting pain signals and relieving
pain86,87. Some combinations (e.g. opioids with local
anaesthetics or COX inhibitors) can demonstrate additive
or synergistic effects88,89. One potentially promising
approach is to combine opioid receptor agonism with nor-
adrenaline reuptake inhibition90. General efficacy might
be increased by a loose combination of the appropriate
agents, but this risks increasing the incidence and com-
plexity of side effects. Alternatively, the two mechanisms
can be combined in a single molecule to produce a syner-
gistic effect90.

Consensus point

� NSAIDs and COX-2 inhibitors should be given at the
lowest effective dose for the shortest possible duration
to control symptoms, as outlined in the EMA and AGS
guidelines.
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Figure 6. Composition and severity of back pain.
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Treatment of pain with both a neuropathic and
nociceptive component

Typical conditions which manifest both nociceptive and
neuropathic pain components include cancer pain and
chronic back pain. It is estimated that in approximately
two thirds of back pain patients there is a neuropathic
component28, and this has a considerable effect on the
nature and course of the condition91; it is more common
in patients with severe chronic low back pain and asso-
ciated with both higher pain intensity and a longer dura-
tion of suffering28. Three epidemiological studies have
shown that the presence of neuropathic components cor-
relates with pain severity, and that in the majority of cases
of severe back pain (pain grade 3: �5 on NRS and func-
tional ability�70) a neuropathic component is involved29

(Figure 6). There is also an economic impact; among
patients with persistent back pain, the costs incurred by
a patient with neuropathic pain are higher than those of an
average patient, and as much as 67% higher than those of a
patient with purely nociceptive pain29. Knowledge of the
accurate diagnosis of neuropathic pain symptoms and their
effective treatment is therefore crucial.

In addition to the ascending pathways described earlier,
which transmit pain signals from peripheral nociceptors to
the thalamus and cerebral cortex, there are also descending
pathways. These enable the cortex and subcortical areas of
the brain to modulate the experience of pain by sending
impulses via the periaqueductal grey and CNS tracts to the
dorsal horn of the spinal cord segment where painful stim-
uli are being transmitted. Pain facilitatory and inhibitory
cells (‘on’ and ‘off ’ cells) in the rostral ventromedial
medulla (RVM) modify the transmission of these impulses,
increasing or decreasing the level of pain92. A variety of
treatment options exist which influence these pathways in
different ways. Combination therapy is commonly used to
treat chronic back pain with nociceptive and neuropathic
pain components, using opioids with anticonvulsants,
but this approach increases the risk of side effects and
drug–drug interactions93.

A primary market research study was conducted
between March and May 2009 by GFK Healthcare,
Nürnberg, among 996 physicians concerned with the
treatment of severe chronic and acute pain33. These com-
prised general practitioners, pain specialists, rheumatolo-
gists/orthopaedists and oncologists/palliative care
specialists in seven European countries (Germany, UK,
France, Spain, Italy, Sweden, Denmark). Although the
physicians’ general strategy approximated to the WHO
pain ladder (NSAIDs or paracetamol, followed by weak
opioids, anticonvulsants or TCAs, and then strong
opioids) the results indicate that the treatment of severe
chronic back pain differs markedly from one country to
another. For example, in Germany these patients are trea-
ted with a combination of an opioid and one or two

co-medications for neuropathic pain, and the most fre-
quently prescribed opioids are tilidine, tramadol and trans-
dermal fentanyl. Multiple medications are used in the UK,
including TCAs, anticonvulsants and strong opioids,
although 39% of patients receive codeine. The Spanish
approach is to give strong opioids, possibly with an antic-
onvulsant, while very few opioids, especially strong
opioids, are prescribed in Italy. Tramadol is incorporated
into treatment at an early stage in France. Several inter-
viewees in Denmark would not use weak opioids but com-
mence opioid treatment with morphine, contrasting with
the strong usage of weak opioids in Sweden. This wide
range of approaches reflects the difficulty of relieving
pain which has a neuropathic component.

Consensus points

� In severe chronic low back pain, there tends to be a
neuropathic component which may require the use of
strong opioids, and combination therapy is often
applied.

� Pain which has a neuropathic component is often more
severe and more difficult to treat.

Minimising opioid-induced side effects

Several novel pharmacological strategies are currently
being pursued to increase the tolerability of opioids and
thereby increase patient compliance, with the objective
of reducing the unmet needs of chronic pain patients.
These include the concomitant use of opioids and
m-opioid receptor antagonists, as well as the combination
of two analgesic mechanisms of action in a single
molecule.

One recent approach to reducing side effects, specifi-
cally constipation, is to combine the oral administration of
a classical opioid and a m-opioid receptor antagonist. The
underlying rationale is that the antagonist competes with
the opioid for the opioid receptors in the gut94. A
prolonged-release (PR) oxycodone/naloxone combination
has been launched in Germany and has now gained
European approval. Limited published data indicate that
the combination improves the bowel function index (BFI)
when compared with oxycodone alone95. One double-
blind, multicentre trial in an out-patient setting enrolled
322 adult patients with moderate-to-severe, non-cancer
pain and demonstrated a significant improvement in BFI
scores with oxycodone PR/naloxone PR compared with
oxycodone PR after 4 weeks of treatment (�26.9 vs.
�9.4, respectively; p50.0001), without compromising
analgesia95. However, limited information is available
regarding the impact on discontinuation rates, and further
studies are required to provide evidence of its long term
efficacy.
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Newly developed peripheral m-opioid receptor antago-
nists, which have no analgesic function, have been used for
the symptomatic treatment of opioid-induced bowel dys-
function (OIBD) and constipation96. Alvimopan has
gained FDA approval for short term use in hospitalised
patients with postoperative ileus, but two clinical trials
have found its efficacy in OIBD to be inconsistent96,97.
Methylnaltrexone has FDA approval for treating
opioid-induced constipation, and EU approval for the
same indication in palliative care patients. In a 13-day
clinical trial, intravenous methylnaltrexone produced a
significantly higher percentage of laxation responses
than placebo on each day of treatment, but this was
accompanied by an increase in side effects98.

Other interesting compounds currently being devel-
oped include tapentadol90. This is a novel, centrally
acting analgesic that combines two mechanisms of
action – m-opioid agonism and noradrenaline reuptake
inhibition – in a single molecule, which has recently
been approved in the USA for the treatment of moderate
to severe acute pain in patients 18 years of age and older;
market authorisation applications for chronic moderate to
severe and severe pain have been submitted in the US and
Europe, respectively. Activation of the m-opioid receptor
inhibits presynaptic afferent input, while the increased
level of noradrenaline in the synaptic cleft activates a-2
receptors and thereby inhibits the activity of second order
neurons90. The rationale is that noradrenaline reuptake
inhibition provides a proportion of the analgesic effect,
so that a lower dose of opioid can be used to achieve a
given level of analgesia; i.e. an ‘opioid-sparing’ effect.
Clinical studies in patients with low back pain or arthritic
pain have shown that tapentadol produces significantly
less nausea, vomiting and constipation than equianalgesic
doses of oxycodone99,100. In addition, discontinuations
owing to gastrointestinal and CNS side effects were 71%
and 51% lower, respectively, in the patients who received
tapentadol. The reduced incidence of GI side effects is
thought to result from an opioid-sparing effect described
earlier in this paper; a separation from oxycodone at tapen-
tadol doses higher than 50 mg has been shown in most
clinical trials performed.

Discussion

Knowledge of pain pathways and their relevance to the
various treatment options is limited among the medical
community. Although most pain patients are seen by gen-
eral practitioners, who are in a position to prevent the
development of the social and psychological problems
that are characteristic of chronic pain, they often lack
the ability to diagnose the presence of a neuropathic
pain component. One consequence is that primary care
physicians may not be able to identify severe pain that is

likely to become chronic, in order to instigate appropriate
early treatment. All too often the acute pain paradigm is
addressed and patients are prescribed a series of ineffective
analgesics. In the case of severe chronic low back pain,
awareness that this condition frequently has a neuropathic
component is also limited. Investigation of the pain mech-
anism should be complemented with treatment of the neu-
ropathic pain component.

Developing educational tools to raise physicians’ aware-
ness and knowledge of the ascending and descending pain
systems, sensitisation, and the use of multi-modal pain
management strategies would improve outcomes for
patients. In particular, sufferers from neuropathic pain or
pain with a neuropathic component would receive earlier
and more effective treatment. The tools must be
user-friendly and should focus on mechanisms rather
than guidelines, as well as the individualisation of treat-
ment. Thus there is also a need to improve clinicians’
communication with patients, awareness of investigation
techniques, and provision of access to expert consultation.

Consensus points

� There is limited awareness of the physiological differ-
ence between neuropathic and nociceptive pain, and
the specific pharmacological options, within the med-
ical community.

� Improving this knowledge could lead to better treat-
ment decisions; educational tools must be universal
and user-friendly.

Conclusions

Chronic pain is a multifactorial condition, with both phys-
ical and psychological symptoms, that affects around 20%
of the population in the developed world3. Pain manage-
ment strategies vary widely between different countries. It
is essential to improve education about chronic pain
among healthcare professionals, and communication
between physicians and patients, as well as increasing
the individualisation of treatment.

Also, the pharmacological management of chronic pain
is often compromised by the difficulty of maintaining a
balance between adequate pain relief and acceptable tol-
erability, which can be explained by the Vicious Circle.
Gastrointestinal and CNS side effects of classical opioids
lead to high rates of withdrawal43. The utility of these
agents is also restricted by reduced efficacy in neuropathic
pain, and limited reliability resulting from drug–drug inter-
action, dose instability and the development of analgesic
tolerance. The pharmacological management of chronic
pain often requires a multi-mechanistic approach, comple-
mented by non-pharmacological therapies, particu-
larly when there is a neuropathic component; this is
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associated with increased severity and longer duration of
pain, as a result of sensitisation and elevation of normal
pain thresholds47. Currently, true multi-modal pain man-
agement is often not instituted, and the presence of a
neuropathic component often not identified.

Thus change is clearly desirable. The unmet needs of
patients with severe chronic pain are evident; the preva-
lence and duration of suffering are too high and too few
patients are satisfactorily treated. Greater agreement about
the best treatment strategy for this condition is needed –
with the focus on the individual patient – and it should be
applied more consistently. Specifically, the following
aspects of current practice must change:
� the education of physicians and patients regarding pain

management
� the assessment of pain
� awareness of the relevance of a neuropathic compo-

nent in severe chronic pain
� the pharmacological approaches directed at severe

chronic pain.
It is hoped that the consensus points achieved by the
expert panel at this meeting will help start the necessary
process of change in the management of severe chronic
pain by providing guidance for the wider medical commu-
nity, to the ultimate benefit of both patients and the
healthcare professionals treating them.

Consensus points

� The multifactorial nature of chronic pain may not be
fully appreciated – treatment seems to be driven
mainly by tradition and personal experience33.

� Owing to the lack of communication between physi-
cians and patients, pain treatment is less likely to be
effective unless individual targets are set.

� Pharmacological treatment is often limited by the side
effects of the drugs used; treatment with strong opioids
is often limited by the Vicious Circle, because side
effects often limit the effective analgesic dose that
can be achieved.

� High doses of analgesics or combination therapy may
lead to side effects.

� Contributing factors that drive the Vicious Circle
include side effects, lack of efficacy or analgesic toler-
ance, which may all lead to treatment discontinuation.

� Increasing awareness of the Vicious Circle among
the medical community could reduce treatment
discontinuation.

� NSAIDs and COX-2 inhibitors should be given at the
lowest effective dose for the shortest possible duration
to control symptoms, as outlined in the EMA and AGS
guidelines.

� In severe chronic low back pain, there tends to be a
neuropathic component which may require the use of
strong opioids, and combination therapy is often

applied. The pain mechanism should also be
investigated.

� Pain which has a neuropathic component is often more
severe and more difficult to treat.

� There is limited awareness of the physiological differ-
ence between neuropathic and nociceptive pain, and
the specific pharmacological options, within the med-
ical community.

� Improving this knowledge could lead to better treat-
ment decisions; educational tools must be universal
and user-friendly.
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