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Long term administration of an opioid drug for chronic nonmalig-
nant pain continues to be controversial, but is no longer uniformly
rejected by pain specialists. This is true despite concerns that the
regulatory agencies that oversee physician prescribing of opioid
drugs continue to stigmatize the practice. The changing clinical
perspective has been driven, in part, by widespread acknowledge-
ment of the remarkably favourable outcomes achieved during
opioid treatment of cancer pain. These outcomes contrast starkly
with popular teaching about chronic opioid therapy and affirm the
potential for prolonged efficacy, tolerable side effects, enhanced
function associated with improved comfort and minimal risk of ab-
errant drug-related behaviours consistent with addiction. A large
anecdotal experience in populations with nonmalignant pain sug-
gests that these patients are more heterogeneous and that opioid
therapy will greatly benefit some and will contribute to negative
outcomes for others. The few controlled clinical trials that have
been performed support the safety and efficacy of opioid therapy,
but have been too limited to ensure generalization to the clinical
setting. A critical review of the medical literature pertaining to
chronic pain, opioid pharmacology and addiction medicine can
clarify misconceptions about opioid therapy and provide a founda-
tion for patient selection and drug administration. The available
data support the view that opioids are no panacea for chronic pain,
but should be considered in carefully selected patients using clini-
cally derived guidelines that stress a structured approach and ongo-
ing monitoring of efficacy, adverse effects, functional outcomes
and the occurrence of aberrant drug-related behaviours.
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Thérapie opioïde pour la douleur chronique non
cancéreuse

RÉSUMÉ : L’administration à long terme d’un médicament opioïde pour
traiter la douleur chronique non cancéreuse reste sujet à controverse mais
n’est plus rejetée de façon uniforme par les spécialistes de la douleur. Ceci
est vrai même si l’on s’inquiète de ce que les organismes régulateurs qui su-
pervisent la prescription médicale d’agents opioïdes persistent à stigmatiser
cette pratique. Le changement de perspective clinique a été motivé en partie
par une reconnaissance généralisée des résultats remarquablement favor-
ables obtenus lors du traitement opioïde de la douleur cancéreuse. Ces
résultats contrastent carrément avec ce qui est généralement enseigné sur
l’administration à long terme d’un médicament opioïde et, confirment un
potentiel d’efficacité durable, des effets secondaires supportables, une aug-
mentation de la capacité fonctionnelle associée à une amélioration du bien-
être et, un risque minimal de comportements aberrants liés au médicament
compatibles avec une toxicomanie. Une vaste expérience anecdotique chez
des populations souffrant d’une douleur non cancéreuse fait croire que ces
patients sont plus hétérogènes et qu’une thérapie opioïde sera grandement
bénéfique pour certains d’entre eux tandis que pour d’autres elle sera défa-
vorable. Les quelques essais cliniques contrôlés qui ont été menés confir-
ment l’efficacité et l’innocuité de la thérapie opioïde mais restent trop
limités pour garantir la généralisation de ces résultats au contexte clinique.
Une revue critique de la littérature médicale portant sur la douleur
chronique, la pharmacologie opioïde et les médicaments qui entraînent une
accoutumance peut clarifier les idées faussement reçues sur la thérapie
opioïde et fournir une base pour la sélection des patients et pour le traite-
ment médicamenteux. Les données dont on dispose actuellement soutien-
nent que les agents opioïdes ne sont pas une panacée pour la douleur
chronique mais qu’ils devraient être envisagés chez des patients soigneuse-
ment sélectionnés en utilisant des lignes directrices dérivées de la pratique
clinique qui insistent sur une approche structurée et un monitorage constant
de l’efficacité, des effets indésirables, des résultats sur la capacité fonction-
nelle et, du développement potentiel de comportements aberrants liés aux
agents opioïdes.
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The traditional rejection of opioid therapy for chronic nonma-
lignant pain is based on the perceptions of transitory benefit

and substantial cumulative risk. It is often taken as axiomatic that
opioid efficacy inevitably wanes due to tolerance and that long term
opioid administration yields persistent side effects, compromise
of physical and psychosocial functioning, and addiction. If accu-
rate, these perceptions justify the withholding of opioid therapy for
all but the most extreme cases of chronic nonmalignant pain.

Recently, there has been a burgeoning effort to examine criti-
cally the empirical observations and analyses that have been ad-
duced as supporting evidence for this view (1-18). This effort has
been particularly encouraged by two sets of observations. First,
experience gained during the management of cancer pain has
demonstrated the potential for highly favourable outcomes from
opioid therapy. Second, evidence has accumulated that the laws
and regulations intended to reduce illicit use and misuse may
have unintended adverse effects on legitimate prescribing. These
observations provide a context for further analysis of the contro-
versy surrounding the use of opioids for nonmalignant pain.

Implications of clinical experience in the cancer population
Experience in the cancer population contrasts starkly with the
pervasively negative view of opioid drugs. Numerous studies
have confirmed that opioid treatment provides adequate relief to
70 to 90% of patients with cancer pain (19-32). Rather than aug-
menting patient distress, opioid therapy is widely perceived to be
an effective means to temper it and offers the opportunity for bet-
ter function and quality of life (33,34). On this basis, long term
treatment with opioid drugs has been strongly advocated by pain
specialists and both national and international medical organiza-
tions (31,32,35-44).

This experience in the treatment of cancer pain has produced
observations that belie accepted dogma about opioid therapy. For
example, patients rarely demonstrate euphoric responses to
opioid drugs, and neither analgesic tolerance nor physical de-
pendence are significant clinical problems. Moreover, patients
without concurrent brain pathology seldom experience persistent
neuropsychological toxicity (such as somnolence or mental
clouding). Most important perhaps, addiction is extremely rare
among cancer patients with no prior history of substance abuse
who are administered opioids for pain. These observations justify
the need to examine conventional thinking about the role of these
drugs overall, including their potential utility in chronic nonma-
lignant pain.

Implications of opioid regulation
Physician prescribing of opioids is scrutinized by regulatory and
law enforcement agencies, who have the difficult task of identify-
ing and eliminating drug diversion and practices that threaten the
public health (45,46). Physicians accept the necessity of such
regulation (47), but need to be reassured that prescribing behav-
iour that is within the bounds of accepted medical practice will
not lead to investigation or sanction. Those in law enforcement
and the regulatory community have attempted to offer this reas-
surance (48).

Unfortunately, there is evidence that regulatory policies can
contribute to the undertreatment of pain by either impeding ac-

cess to controlled prescription drugs or negatively influencing
prescribing behaviour (40,41,44,46,49-51). Impediments to ac-
cess are exemplified by the existence of regulations in some
American states that limit the number of tablets that may be pre-
scribed per prescription. Such a regulation may force patients
with a legitimate need for high opioid doses, most of whom have
cancer pain, to obtain multiple prescriptions per week. This may
be exhausting to both the patient and prescriber.

Regulatory policies can also negatively influence physician
prescribing. In a recent survey, a majority of physicians admitted
that concerns about regulatory scrutiny at least occasionally im-
pel a change in the prescription of a controlled drug (52). Not sur-
prisingly, the degree of concern about regulatory oversight was
greatest with the drugs most often used in the management of severe
pain, including morphine, hydromorphone and oxycodone.

Analysis of multiple copy prescription programs offers addi-
tional evidence of the influence of regulatory policies on physi-
cian prescribing. These programs monitor physician behaviour
through the use of a special prescription form for controlled
drugs. They offer unique ‘point-of-sale’ data and are strongly fa-
voured by those in the regulatory and law enforcement communi-
ties (53).

Every state that has initiated a multiple copy prescription pro-
gram has recorded a greater than 50% reduction in the prescribing
of the regulated drugs (54). Although proponents have stated that
this change reflects a lower rate of abuse, these claims have been
disputed by pain specialists and others (49,55-57). Data from the
federal Drug Abuse Warning Network have not confirmed that
multiple copy prescription programs curtail prescription drug
abuse (58), and surveys in Texas (59) and New York (60) suggest
that the increased awareness of regulatory oversight induced by
these programs reduces legitimate prescribing of the regulated
drug and increases prescribing of substitute drugs that may be
less preferred for the indication in question.

These observations indicate that physicians may react to the
knowledge of regulatory scrutiny by limiting the use of con-
trolled prescription drugs. Thus, clinicians may perceive some
degree of personal risk in prescribing opioids, even if medical
judgement supports this use. The reality of this perception has
been buttressed by a recent nationwide survey of members of
boards of medical examiners, which revealed that a substantial
proportion of these regulators would recommend investigation of
a prescriber solely in response to the knowledge that an opioid
had been administered to a patient with nonmalignant pain for
more than six months (61).

The possibility that medical decision-making is unduly influ-
enced by regulatory policies should be viewed as a problem in
need of redress. A critical reevaluation of the role of opioid ther-
apy in the management of chronic nonmalignant pain is a useful
element in this process.

OPIOID THERAPY FOR CHRONIC
NONMALIGNANT PAIN: PUBLISHED EXPERIENCE
During the past decade, numerous surveys have detailed the fa-
vourable experience of clinicians who have administered opioid
drugs to selected patients with nonmalignant pain (Table 1)
(10,17,62-70). The most recent survey, for example, described
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100 patients with diverse pain syndromes who received dihy-
drocodeine, buprenorphine or morphine for prolonged periods
(70). More than half attained greater than 50% analgesia and per-
formance status increased overall, with the largest improvement
observed among those with the greatest relief of pain. There were
no reported incidents of serious toxicity or drug-related behav-
iours suggestive of addiction or abuse.

In another recent survey, patients treated for sickle cell dis-
ease at a single university-based clinic were offered liberalized
prescribing of opioids modelled on the treatment of cancer pain
(71). During a two year follow-up period, emergency room visits
declined by 67% and hospital admissions decreased by 44%.
There was no increase in opioid abuse.

These surveys contrast with other published reports, which

originate from multidisciplinary pain management programs and
demonstrate an association between opioid use and heightened
pain and functional impairment, neuropsychological toxicity,
prevarication about drug use and poor treatment response (72-
80). The patients described in these reports were said to improve
when opioids were tapered and discontinued.

The conflicting results of these surveys suggest that there is a
spectrum of patient response to long term opioid administration.
At one end of this spectrum is a ‘successful’ subpopulation that
achieves sustained partial analgesia without the development of
treatment-limiting toxicity, functional deterioration or aberrant
drug-related behaviours. At the other end is a subpopulation that
deteriorates during opioid therapy.

The disparities in this literature emphasize the inability to
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TABLE 1

Representative published surveys of opioid therapy for the treatment of chronic nonmalignant pain
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glean definitive conclusions about opioid therapy from survey
data. All surveys are subject to referral bias (clinicians tend to re-
ceive referrals that ‘fit’ their avowed interest) and observer bias.
The outcomes described reflect the experience of a selected
group of patients and may not be generalizable to other groups.
Nonetheless, the existence of such diversity contradicts the tradi-
tional view that opioid therapy always leads to a poor outcome.

Opioid therapy has also been evaluated in a small number of
controlled clinical trials that assessed a brief period of dosing in a
specific population with nonmalignant pain. These studies,
which have usually assayed codeine or a similar drug in arthritic
patients, yielded mixed results and have questionable relevance
to long term treatment (81-83). None has identified a problem
with aberrant drug-related behaviours during this brief period of
treatment.

OPIOID THERAPY FOR NONMALIGNANT PAIN:
CRITICAL ISSUES

Like any other potential medical therapy, long term opioid ad-
ministration for chronic nonmalignant pain must be evaluated in
terms of safety and efficacy. The potential for addiction is a sin-
gular aspect of the safety considerations inherent in this ap-
proach.

Therapeutic efficacy
The efficacy of opioid therapy can be evaluated in terms of the re-
sponsiveness of different patient subgroups, the durability of the
response and the appropriateness of therapy in the context of
larger treatment goals.
Opioid responsiveness: Experience in the management of can-
cer pain has focused attention on the concept of ‘opioid respon-
siveness’ (84). Most cancer patients with severe chronic pain
undergo gradual escalation of the opioid dose until a favourable
balance between analgesia and side effects is reached, or dose-
limiting toxicity precludes further dose titration. The balance be-
tween analgesia and side effects varies from patient to patient
given the same opioid, and from opioid to opioid within the same
individual (85). Opioid responsiveness refers to the probability
that ‘adequate’ analgesia (ie, satisfactory relief without intoler-
able and unmanageable side effects) can be attained during dose
titration. Alternatively, the term can denote the degree of analge-
sia achieved at a dose associated with intolerable side effects.

The large interindividual variability in the responsiveness to
opioid drugs can be ascribed to a variety of patient-related and
pain-related factors (84). Studies in the cancer population, for ex-
ample, have demonstrated that responsiveness is relatively re-
duced in the presence of an inferred neuropathic pathophysiology
for the pain, incident pain (pain induced by specific manoeuvres),
impaired cognitive function, a high level of psychological dis-
tress, ongoing use of relatively high opioid doses and a need for a
rapid increase in the opioid dose (86,87). Genetic factors may
also be involved, at least in the responsiveness to some drugs
(88).

If nonmalignant pain generally, or any patient subgroup with
nonmalignant pain (such as those with neuropathic pain, low
back pain, headache or idiopathic pain), were known to be unre-
sponsive to opioid drugs, the issue of long term therapy need not

be addressed. Unfortunately, simple conclusions of this type are
not tenable. Although factors associated with a greater or lesser
degree of opioid responsiveness have been identified, none has
sufficient predictive validity to determine clinical practice.

The influence of pain pathophysiology is illustrative (84,89).
A neuropathic mechanism may reduce the overall responsiveness
to opioid drugs (21,86,90,91), but does not exclude a favourable
response in any individual case (66,69,70,84,85,87,92-95). Thus,
the existence of findings consistent with a neuropathic mecha-
nism cannot, by itself, justify a decision to withhold opioids on
the basis of inefficacy. There is no clinically evaluative predictor
of uniform opioid resistance, and consequently, the presumption
of inefficacy can never be used as the primary justification for the
decision to forego a trial of opioid therapy.
Durability of response: If tolerance to the analgesic effects of
opioid drugs in humans occurred as rapidly and uniformly as tol-
erance to antinociceptive effects in experimental animal models
(96,97), long term opioid therapy would have little clinical util-
ity. Examination of this issue requires an understanding of the
mechanisms believed to be involved in the development of toler-
ance and the fundamental differences between the experimental
and clinical settings (98-100).

Studies of animal models have demonstrated that tolerance is
receptor-selective and pharmacodynamic (that is, not attributable
to pharmacokinetic processes). Although ‘down-regulation’ of
receptors following opioid exposure has been postulated to be an
important mechanism, it is probably not necessary for the devel-
opment of tolerance (101). Rather, loss of efficacy over time
probably relates to functional decoupling of opioid receptors
from second messengers (101,102) and activity in various paral-
lel systems that may involve cholecystokinin (103), excitatory
amino acids (104) or other compounds. Thus, tolerance is a de-
scriptive label that denotes a change over time in the relationship
between drug concentration and effects, but does not specify the
mechanism or mechanisms responsible for this change.

Although it is often assumed that tolerance develops in pa-
tients as it does in animal models, the response of humans who re-
ceive opioids for pain is far more complex. In the clinical setting,
the need to escalate the dose due to increasing pain may relate to
increased nociception or varying psychological or cognitive fac-
tors, none of which can be directly measured. That is, the ‘driving
force’ for dose escalation may not be mere exposure to the opioid,
which would be the case if true analgesic tolerance occurred, but
rather may be any of numerous other processes related to worsen-
ing pain. Pharmacodynamic tolerance to opioid analgesia that is
fundamentally similar to the phenomenon in animal models can
be inferred only if an alternative cause for increasing pain cannot
be found.

Despite evidence that tolerance to analgesic or nonanalgesic
opioid effects does occur in humans following acute (105) or
more prolonged (106-108) opioid administration, most clinical
data indicate that analgesic tolerance is seldom the ‘driving force’
for dose escalation. Specifically, many surveys have demon-
strated that opioid doses typically stabilize during long term ad-
ministration (17,24,62,64-66,69,99,109-113). When the need for
dose escalation occurs, it is usually readily explained by a wors-
ening physical lesion (24,114) or a changing psychological state
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(115). Analgesic tolerance, therefore, seldom compromises the
efficacy of therapy, and concern about tolerance does not justify a
decision to withhold or delay a therapeutic opioid trial.
Therapeutic appropriateness: The treatment of chronic non-
malignant pain is usually guided by the dual goals of enhanced
comfort and improved physical and psychosocial functioning.
Although conventional thinking assumes that opioid therapy
compromises functional restoration, the surveys described previ-
ously present a more complex situation (1-4,15,62,69,70,72-
78,80). Some patients with nonmalignant pain who receive
opioids apparently capitalize on improved comfort by increasing
function, whereas others who receive the same drugs develop
worsening disability.

This variability in the response to opioid therapy highlights
the heterogeneity of patients with chronic pain. Reports from
multidisciplinary pain management programs that suggest a high
likelihood of opioid-related functional disturbances may reflect
the population referred to such programs, which is characterized
by higher levels of psychosocial distress and functional impair-
ment than other patients with chronic pain (116-121). The ap-
propriateness of opioid therapy for all patients with chronic
nonmalignant pain cannot be generalized from this selected popula-
tion.

Furthermore, opioid therapy has never been advocated as a
substitute for a comprehensive pain management approach that
incorporates psychological and rehabilitative treatments. For pa-
tients who are candidates for multidisciplinary pain management
programs, opioid therapy could potentially become a comple-
mentary treatment for a small, selected population (62). Opioid
treatment may also be an approach that could be implemented by
the individual practitioner as part of a multimodality treatment
strategy for patients who have disabling pain and are not candi-
dates for specialized pain treatment programs, lack access to such
programs or the resources to attend them, or continue to experi-
ence severe pain after completing such a program. Persistent pain
is common following participation in a multidisciplinary pain
management program, even if functional benefits are initially
gained, and many patients continue to use opioid drugs (122-
125).

Adverse pharmacological outcomes
The risk of adverse pharmacological outcomes can be evaluated
in terms of major organ toxicity, persistent side effects and the
potential problems posed by physical dependence. The latter is-
sue will be discussed below.
Major organ toxicity: There is no evidence of major organ tox-
icity during long term opioid therapy in either the cancer popula-
tion or the methadone-maintenance population. Case reports
have described the occurrence of pulmonary edema in dying can-
cer patients who received very high opioid doses (126), but this
clinical situation is extreme and the connection between the drug
and the adverse event is unproven. Longitudinal studies in the
methadone-maintenance population (127,128) demonstrated that
the occurrence of liver disease relates to concurrent alcohol use or
other medical disorders, rather than ingestion of the opioid.

Recent studies in animal models revealed the existence of
opioid-related dysimmune effects (129,130), which may involve

functions that are antigen-nonspecific (such as natural killer cell
activity and the production of cytokines) or antigen-mediated
(131-135). Human data relevant to immune alteration are very
limited, and there have been no worrisome clinical observations
in the cancer population or the methadone-maintenance popula-
tion. Although the potential for adverse immune effects is a seri-
ous concern that awaits evaluation in clinical studies, it is not
appropriate to consider any practical changes in the therapeutic
use of opioid drugs in the absence of additional data.
Persistent side effects: Many of the diverse clinical effects pro-
duced by opioids (136) could be manifest as morbid side effects
during pain treatment. Persistent constipation, somnolence or
cognitive impairment, for example, can become problematic and
limit the utility of the therapy. Constipation is the only persistent
side effect that occurs commonly in the cancer population, but
occasional patients experience other long-lasting adverse effects.
In the methadone-maintenance population, approximately 10 to
20% of patients complain of persistent constipation, insomnia
and decreased sexual function; a somewhat higher percentage re-
port persistent sweating (127,128).

The potential for cognitive impairment is a particularly impor-
tant issue in the use of opioids for chronic nonmalignant pain.
Overt impairment may compromise rehabilitation efforts and
place the patient at risk (eg, during driving). Conceivably, mild
impairment may have the same effect and even go unrecognized
by the patient or others.

Cognitive impairment has been observed in surveys of pa-
tients referred to multidisciplinary pain management programs
(75,78), opioid addicts and methadone-maintenance populations
(137-139). Subtle changes in reaction time have also been dem-
onstrated in cancer patients receiving long term systemic or spi-
nal opioid therapy (140,141).

Although these data raise concerns, none of the studies con-
trolled for concurrent use of centrally acting drugs, other medical
disorders or history of head trauma, and, consequently, their ex-
trapolation to the larger population with chronic pain may not be
valid. Furthermore, some studies of methadone-maintained pa-
tients have not observed cognitive impairment (142,143), and a
small study that compared a group of chronic pain patients treated
with opioids alone with a group treated with benzodiazepine
drugs noted significant cognitive effects only in the latter group
(144). Another study in cancer patients suggested that cognitive
impairment occurs immediately after dose escalation, but wanes
over a period of weeks (145).

Thus, the data cannot adequately characterize the risk of sub-
tle neuropsychological impairment among patients with chronic
nonmalignant pain. Additional investigations in this area are
needed. In the cancer population, conventional clinical practice
views long term opioid use as fully compatible with normal func-
tion in most cases. Patients are encouraged to be active and there
is no admonition to limit driving or similar activities unless overt
impairment is observed. Clinical experience in the methadone-
maintenance population has been similar (146), and studies of
driving records have not demonstrated any differences in the
rates of infractions or accidents between methadone-maintained
addicts and other drivers (147,148). In the absence of definitive
studies, clinicians who administer opioids to patients with non-
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malignant pain must carefully assess the potential for subtle cog-
nitive impairment over time; occasionally, this may require
formal neuropsychological testing.

Risk of opioid addiction and abuse
The potential for iatrogenic addiction is a major issue in the use of
opioid drugs for the management of chronic nonmalignant pain.
To assess this potential, the definitions of phenomena relevant to
drug dependence must be clarified.
Physical dependence: Physical dependence is a physiological
phenomenon solely defined by the development of an abstinence
syndrome following abrupt discontinuation of therapy, substan-
tial dose reduction or administration of an antagonist drug
(136,149-151). Patients are presumed to be physically dependent
after repeated doses of an opioid have been administered for more
than a few days. Although some definitions of addiction refer to
physical dependence (152), the potential for abstinence is neither
necessary nor sufficient for the diagnosis of addiction.

In routine medical settings, clinicians often label patients who

are presumed to be at risk of abstinence (ie, physically
dependent) using the general term ‘dependent’ or, far worse, the
inaccurate descriptor ‘addicted’. Given the stigma that may ac-
company the use of an incorrect label, clinicians should use the
term ‘physically dependent’ when this fits the intended meaning.

Physical dependence does not preclude the rapid and uncom-
plicated tapering of opioid therapy (72,111,153) and is often per-
ceived to be clinically unimportant as long as abstinence is
avoided. Notwithstanding, it must be acknowledged that the pos-
sibility of other adverse effects, such as psychological and physi-
cal morbidity related to the syndrome of protracted abstinence
(149,150,154) or the potential for psychological distress driven
by a fear of withdrawal, has not been investigated. These possible
outcomes require additional evaluation.

It has also been postulated that subtle abstinence phenomena
might contribute to a ‘downhill spiral’, in which pain is sustained
or maladaptive behaviours are perpetuated as a result of opioid
use (15,155). Some type of similar process also has been sug-
gested to explain ‘rebound’ headache, a syndrome of refractory
pain ascribed to frequent use of short acting analgesics (156,157).
Although there has been no systematic study of this putative phe-
nomenon, the problematic nature of opioid therapy in some pa-
tients is unquestionable; in these individuals, the impact of all
possible outcomes related to treatment, including physical de-
pendence, should be carefully assessed. In some cases, this as-
sessment can only be performed if opioid therapy is discontinued
for a period of weeks to months, to allow monitoring of patient re-
sponses independent of the drug.
Addiction: Standard definitions of addiction have been devel-
oped from experience with substance abusers and are difficult to
apply to patients who are receiving a prescribed therapy for an ap-
propriate medical indication. The definition in a major pharma-
cology text (158) incorporates “relapse after withdrawal” and the
definition promulgated by the World Health Organization (152)
includes a reference to physical dependence. Similarly, the defi-
nition for psychoactive substance dependence in the Diagnostic
and Statistical Manual-III-R (159) includes criteria based on
both physical dependence and tolerance, and, therefore, may ap-
ply to most patients (160). The definition developed by a task
force of the American Medical Association (151) appears to be
most relevant to patients (“compulsive use of a substance result-
ing in physical, psychological or social harm to the user and con-
tinued use despite that harm”), but requires additional detail to be
useful in the clinical setting.

All these definitions emphasize three types of aberrant phe-
nomena: loss of control over drug use; compulsive drug use; and
continued use despite harm. These phenomena must be opera-
tionalized for patients with chronic pain by reference to specific
aberrant drug-related behaviours that may be encountered in
clinical practice (Table 2). A priori, these behaviours can be
placed along a spectrum, in which some (such as repeated visits to
an emergency room against medical advice or the demand for a
specific opioid) are worrisome, but less likely to indicate addic-
tion than others (such as injection of an oral formulation or ac-
quisition of illicit opioids to supplement prescribed drugs) (161).

Although the diagnosis of an addiction disorder may be rela-
tively straightforward in the patient who engages in highly aber-
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TABLE 2

Representative aberrant drug-related behaviours
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rant behaviours, the more common situation, in which the patient
occasionally demonstrates a less egregious behaviour, is far more
challenging to assess. The complexity of this assessment is
reflected in the terms ‘therapeutic dependence’ and ‘pseudoad-
diction’, which have been developed to refer to phenomena ob-
served during the management of cancer pain. Therapeutic
dependence refers generally to the responses that may evolve in a
patient who is administered a drug that provides a needed thera-
peutic outcome (162). The diabetic without access to insulin or
the patient with angina who lacks a nitrate may express intense
anxiety and manifest drug-seeking behaviour, both of which are
considered appropriate within ill-defined limits. The term ‘pse-
udoaddiction’ refers more specifically to the drug-seeking be-
haviours that may be observed in the setting of uncontrolled pain
(163).

Given this complexity, the diagnosis of addiction can only
be entertained following an astute assessment of specific drug-
related behaviours. This assessment must first ascertain if the ob-
served behaviours cross a threshold and can be fairly labelled as
aberrant; in some cases (eg, the patient who consumes less drug
when pain spontaneously remits and consumes more than pre-
scribed when pain flares) this may involve consideration of the
prior instructions given to the patient.

If aberrant drug-related behaviour has occurred, the clinician
must then explore its nature and implications. A recent lapse vol-
unteered by the patient and perceived to be transitory and impul-
sive, perhaps related to a period of unrelieved symptoms, does
not warrant a diagnosis of an addiction disorder, whereas behav-
iours that have occurred repeatedly and suggest a more profound
loss of control over drug use should be appropriately labelled as
such. If the meaning of the behaviour is not clear, some time may
be required to assess the patient correctly and to observe the reac-
tion to additional requirements, such as frequent visits or periodic
drug screens.
Risk of addiction: If a true addiction syndrome were a common
occurrence among patients who are administered opioid drugs
for nonmalignant pain, the approach could not be justified. In-
deed, therapeutic decision-making about this therapy should be
influenced by the potential for any management problems, in-
cluding those that can be classified as ‘pseudoaddiction’. Unfor-
tunately, published surveys have failed to report the prevalence
of the various aberrant drug-related behaviours, and a critical
evaluation of the current literature can only begin to clarify the
occurrence of more severe disturbances consistent with addic-
tion. Specific information about the prevalence and impact of all
aberrant drug-related behaviours is needed.

Early surveys of addicts yielded data that appeared to sug-
gest a substantial risk of iatrogenic addiction during opioid ther-
apy for pain. In one report, more than one-quarter of some addict
groups stated that addiction began as a result of prescribed
opioid treatment (164). Combined with reports of high recidi-
vism rates among detoxified addicts (165,166) and theoretical
writings that linked addiction to the pharmacological properties
of tolerance and physical dependence (167), these data sup-
ported the view that mere exposure to an opioid drug could in-
duce and sustain addiction in previously normal patients.

Surveys of addicts, however, do not provide data that illumi-

nate the prevalence of drug-related behaviours in the larger non-
addict population. Although surveys of pain patients are more
relevant, the potential for selection bias discussed previously
must again be addressed. The relatively high rate of aberrant drug
use observed among patients referred to multidisciplinary pain
management programs (72,73,77,79,80,168), for example, is dif-
ficult to interpret due to variability in the definitions applied to
drug-related outcomes in these settings (169) and the highly se-
lected nature of the populations.

In the absence of well-conducted longitudinal surveys of oth-
erwise unselected populations with nonmalignant pain treated
with opioid drugs, other data may be useful to clarify addiction li-
ability. The Boston Collaborative Drug Surveillance Project, for
example, identified only four cases of addiction among 11,882
hospitalized patients with no history of substance abuse who re-
ceived at least one dose of an opioid (170). A nationwide survey
of burn units found no cases of addiction in the information ob-
tained about 10,000 patients treated for burn pain (171), and a
survey of patients treated at a large headache centre could iden-
tify only three problem cases among 2369 patients who had ac-
cess to opioid analgesics (172). Recent studies of patients who
were allowed to self-administer an opioid for a period of weeks to
treat mucositis pain following bone marrow transplant observed
patterns of drug-taking behaviour that were inconsistent with the
diagnosis of addiction (173).

These data, combined with the extensive and highly favour-
able experience garnered in the cancer population, are reassuring,
particularly when compared with United States population
prevalence rates for alcoholism (3% to 16%) and other forms
of substance abuse (5% to 6%) (174). Although the studies are
limited, they suggest that the considerable risk of iatrogenic ad-
diction noted in surveys of addicts or patients referred to multi-
disciplinary pain programs overstate the likelihood of this
complication among the larger population with chronic pain.

Other observations provide further supporting evidence of the
latter conclusion. For example, the ease with which opioids can
be discontinued during pain therapy (72) suggests that the mere
exposure to an opioid does not inevitably induce severe drug crav-
ing, even among those with problematic drug-taking behaviour.
Similarly, the existence of ‘chippers’, drug abusers who self-
administer opioids on an intermittent basis (175), indicates that
drug exposure alone does not lead inevitably to spiralling use.

Additional evidence may be gleaned from the many studies
that suggest the existence of fundamental differences between
addicts and patients. Although causality cannot be imputed from
these studies, they support the conclusion that individuals who
become addicts do so as a consequence of factors that extend be-
yond mere exposure to the drug. For example, the importance of
situational factors in the genesis of addiction has been suggested
by the observation that Vietnam war veterans who became ad-
dicted while serving overseas had far lower recidivism following
detoxification and return to the United States than other addict
populations (176). Similarly, the potential importance of person-
ality variables is suggested by the high prevalence of psychopa-
thy among addict populations (177,178).

Perhaps the most striking difference between addicts and pa-
tients is the variability in affective responses to an opioid. The
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opioid-induced euphoria experienced by addicts occurs rarely
among patients who receive an opioid for pain (179-181). Indeed,
the usual experience of patients is dysphoria. This observation
may suggest the existence of basic physiological differences in
the response to opioids. In support of this conclusion is evidence
from a recent twin study, which indicates that opioid addiction
may have a genetic predisposition (182), a finding already con-
firmed for at least a subtype of alcoholism (183).

Together, these data suggest that the development of addic-
tion cannot be ascribed solely to reinforcing properties in-
herent in the drug. Rather, addiction requires predisposing psy-
chological, social and physiological factors that are presumably
very uncommon in the large and heterogeneous population of pa-
tients with chronic pain. Consequently, the risk of addiction dur-
ing opioid administration for chronic nonmalignant pain is
probably very low.

Although credible, this conclusion is clearly based on limited
data. To be prudent, the clinician must act on the assumption that
addiction could be a possible outcome during the treatment of any
patient. Clinical experience suggests that treatment should be un-

dertaken very cautiously, and perhaps not at all in patients with a
prior history of drug abuse, severe character pathology and cha-
otic family relationships, all of which are possible risk factors for
problematic drug-taking. The experience of multidisciplinary
pain management programs further encourages caution in the
treatment of patients with idiopathic pain, high levels of psycho-
logical distress and disability, previous overuse of medical re-
sources, or overuse of prescription or nonprescription drugs.
Older patients may be at relatively less risk.

CONCLUSIONS
Although controlled trials are lacking, there is now substantial
empirical evidence that a subpopulation of patients with chronic
nonmalignant pain can attain a favourable outcome for prolonged
periods using opioid drugs. On the basis of clinical experience
and the foregoing analysis, guidelines for the use of opioid ther-
apy in nonmalignant pain may be posited (Table 3). These guide-
lines, which attempt to balance the potential for salutary effects
with the possibility of serious morbidity, will likely evolve as ad-
ditional data become available.
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TABLE 3

Proposed guidelines for the management of opioid therapy for nonmalignant pain
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Given the evidence that opioid therapy can be discontinued
without difficulty in virtually all patients, treatment guidelines
can be initiated in the form of a therapeutic clinical trial. During
such a trial, close monitoring of the relevant end-points (specifi-
cally pain relief, side effects, physical and psychosocial function-
ing, and the development of aberrant drug-related behaviours)
can determine whether therapy should be continued. To imple-
ment a trial, the patient must be fully informed and consent to the
therapy.

Opioid therapy requires a working knowledge of the pharma-
cological techniques described in cancer pain literature (13,
32,35). Although some clinicians support specific approaches for
nonmalignant pain, such as the use of long-acting drugs and no
access to supplemental doses, it should be recognized that all
such recommendations are based solely on anecdote.

Escalation of the opioid dose until either ‘adequate’ analgesia
occurs or intolerable and unmanageable side effects supervene is
the standard for cancer pain management (84), and presumably
optimizes analgesic outcomes during the treatment of patients
with nonmalignant pain as well. Dose escalation according to this
principle may pose a problem, however, by fostering an intense
focus on the therapy rather than rehabilitation, or by increasing
the discomfort of the clinician who is managing a controversial
therapy in a highly regulated environment. Previous experience
also suggests that the need for repeated dose escalation is uncom-
mon among patients with nonmalignant pain who have a favour-
able response to opioid treatment. Thus, the need for a higher
dose should engender a careful evaluation of the medical and psy-
chosocial status of the patient. The clinician may find it useful to
seek additional consultations from specialists in pain manage-
ment at such times.

Long term opioid therapy must be accompanied by ongoing

assessment of aberrant drug-related behaviours. This assessment
must determine the impact of pain and psychological factors on
drug-related behaviours and distinguish the development of an
addiction disorder from a less serious problem. If the diagnosis of
addiction is supported, a targeted therapeutic approach is needed
and consultation with a specialist in addiction medicine is recom-
mended. If the diagnosis of addiction is not appropriate and the
decision is made to continue therapy, a highly structured re-
sponse to the aberrant behaviours is required. These may incor-
porate new explicit instructions for dosing (perhaps with a
written contract), more frequent visits, smaller prescriptions, pe-
riodic urine screens, ongoing psychotherapy or other similar in-
terventions. Consultation with a specialist in addiction medicine
may again be helpful.

At the present time, the available data do not permit doctri-
naire pronouncements about the role of opioid therapy for non-
malignant pain. It is the responsibility of both clinicians and those
in the regulatory community to eliminate misconceptions about
tolerance, physical dependence, side effects and addiction, and
thereby judge the appropriateness of the approach based on the
medical exigencies of the individual case. Controlled clinical tri-
als of long term opioid therapy are needed, but the lack of these
trials should not exclude the empirical use of this approach when
medical judgement supports it and treatment is undertaken with
appropriate monitoring. Given the complexities of this therapy,
documentation in the medical record of pain, side effects, func-
tional status and drug-related behaviours must be ongoing and
explicit.

REFERENCES
1. Brena SF, Sanders SH. Opioids in nonmalignant pain: questions in

search of answers. Clin J Pain 1991;7:342-5.

PAIN RES MANAGE VOL 1 NO 1 SPRING 1996 25

6����� ������


2. Chabal C, Jacobson L, Chaney EF, Mariano AJ. Narcotics for chronic
pain: yes or no? A useless dichotomy. APS Journal 1992;1:276-81.

3. Chabal C, Jacobson L, Chaney EF, Mariano AJ. The psychosocial
impact of opioid treatment. APS Journal 1992;1:289-91.

4. Fordyce WE. Opioids, pain and behavioral outcomes. Am Pain Soc J
1992;1:282-4.

5. Glynn CJ, McQuay H, Jadad AR, Carroll D. Opioids in nonmalignant
pain: questions in search of answers. Clin J Pain 1991;7:346.

6. Gourlay GK, Cherry DA. Can opioids be successfully used to treat
severe pain in nonmalignant conditions? Clin J Pain 1991;7:347-9.

7. Merry AF, Schug SA, Richards EG, Large RG. Opioids in chronic pain
of nonmalignant origin: state of the debate in New Zealand. Eur J Pain
1992;13:39-43.

8. Newman RG. The need to redefine addiction. N Engl J Med
1983;18:1096-8.

9. Portenoy RK. Opioid therapy in the management of chronic back pain.
In: Tollison CD, ed. Interdisciplinary Rehabilitation of Low Back Pain.
Baltimore: Williams & Wilkins, 1989:137-58.

10. Portenoy RK. Opioid therapy in nonmalignant pain. J Pain Symptom
Manage 1990;5:S46-62.

11. Portenoy RK. Chronic opioid therapy for persistent noncancer pain:
can we get past the bias? Am Pain Soc Bull 1991;1:1-5.

12. Portenoy RK. Chronic opioid therapy for nonmalignant pain: from
models to practice. APS Journal 1992;1:285-8.

13. Portenoy RK, Payne R. Acute and chronic pain. In: Lowinson JH, Ruiz
P, Millman RB, eds. Substance Abuse: A Comprehensive Textbook.
Baltimore: Williams & Wilkins, 1992:691-721.

14. Savage SR. Addiction in the treatment of pain: significance,
recognition, and management. J Pain Symptom Manage
1993;8:265-78.

15. Schofferman J. Long-term use of opioid analgesics for the treatment of
chronic pain of nonmalignant origin. J Pain Symptom Manage
1993;8:279-88.

16. Schug SA, Merry AF, Acland RH. Treatment principles for the use of
opioids in pain of nonmalignant origin. Drugs 1991;42:228-39.

17. Taub A. Opioid analgesics in the treatment of chronic intractable pain
of non-neoplastic origin. In: Kitahata LM, Collins D, eds. Narcotic
Analgesics in Anesthesiology. Baltimore: Williams & Wilkins,
1982:199-208.

18. Zenz M. Morphine myths: sedation, tolerance, addiction. Postgrad
Med J 1991;67:S100-2.

19. Bonica JJ. Treatment of cancer pain: current status and future needs.
In: Fields HL, Dubner R, Cervero R, eds. Advances in Pain Research
and Therapy, vol 9. New York: Raven Press, 1985:589-616.

20. Jorgensen L, Mortensen M-J, Jensen N-H, Eriksen J. Treatment of
cancer pain patients in a multidisciplinary pain clinic. Pain Clinic
1990;3:83-9.

21. Moulin DE, Foley KM. Review of a hospital-based pain service. In:
Foley KM, Bonica JJ, Ventafridda V, eds. Advances in Pain Research
and Therapy, vol 16. Second International Congress on Cancer Pain.
New York: Raven Press, 1990:413-27.

22. Portenoy RK. Cancer pain: epidemiology and syndromes. Cancer
1989;63:2298-307.

23. Schug SA, Zech D, Dorr U. Cancer pain management according to
WHO analgesic guidelines. J Pain Symptom Manage 1990;5:27-32.

24. Schug SA, Zech D, Grond S, Jung H, Meurser T, Stobbe B.
A long-term survey of morphine in cancer pain patients. J Pain
Symptom Manage 1992;7:259-66.

25. Takeda F. Results of field testing in Japan of the WHO draft interim
guidelines on relief of cancer pain. Pain Clinic 1986;1:83-9.

26. Toscani F, Carini M. The implementation of WHO guidelines for the
treatment of advanced cancer pain at a district general hospital in Italy.
Pain Clinic 1989;3:37-48.

27. Ventafridda V, Tamburini M, DeConno F. Comprehensive treatment in
cancer pain. In: Fields HL, Dubner R, Cervero F, eds. Advances in



Pain Research and Therapy, vol 9. Proceedings of the Fourth World
Congress on Pain. New York: Raven Press, 1985:617-28.

28. Ventafridda V, Tamburini M, Caraceni A, DeConno F, Naldi F.
A validation study of the WHO method for cancer pain relief.
Cancer 1987;59:850-6.

29. Vijayaram S, Bhargava K, et al. Experience with oral morphine for
cancer pain relief. J Pain Symptom Manage 1989;4:130-4.

30. Walker VA, Hoskin PJ, Hanks GW, White ID. Evaluation of WHO
analgesic guidelines for cancer pain in a hospital-based palliative care
unit. J Pain Symptom Manage 1988;3:145-9.

31. World Health Organization. Cancer Pain Relief. Geneva: World Health
Organization, 1986.

32. World Health Organization. Cancer Pain Relief and Palliative Care.
Geneva: World Health Organization, 1990.

33. Portenoy RK. Pain and quality of life: theoretical aspects. In: Osoba D,
ed. Quality of Life in Cancer Patients. New York: CRC Publishing,
1991:279-92.

34. Ventafridda V, Tamburini M, Selmi S, De Conno F. Pain and quality
of life assessment in advanced cancer patients. In: Ventafridda V, Van
Dam FSAM, Yancik R, Tamburini M, eds. Assessment of Quality of
Life and Cancer Treatment. Amsterdam: Excerpta Medica,
1986:183-92.

35. American Pain Society. Principles of Analgesic Use in the Treatment
of Acute Pain and Cancer Pain, 3rd edn. Skokie: American Pain
Society, 1992.

36. Angell M. The quality of mercy. N Engl J Med 1982;306:98-9.
37. Foley KM. The relationship of pain and symptom management to

patient requests for physician-assisted suicide. J Pain Symptom
Manage 1991;6:289-97.

38. Health and Public Policy Committee, American College of Physicians.
Drug therapy for severe chronic pain in terminal illness. Ann Intern
Med 1983;99:870-3.

39. McGivney WT, Crooks GM. The care of patients with severe chronic
pain in terminal illness. J Am Med Assoc 1984;251:1182-8.

40. Morgan JP. American opiophobia: customary underutilization of
opioid analgesics. Adv Alcohol Subst Abuse 1985;5:163-73.

41. Portenoy RK. Inadequate outcome of cancer pain treatment: influences
on patient and clinician behavior. In: Patt RB, ed. Problems in Cancer
Pain Management: A Comprehensive Approach. Philadelphia:
JB Lippincott Co, 1992:119-28.

42. Stjernsward J. Cancer pain relief: an important global public health
issue. In: Fields HL, Dubner R, Cervero F, eds. Advances in Pain
Research and Therapy, vol 9. New York: Raven Press, 1985:555-8.

43. Swerdlow M, Stjernsward J. Cancer pain relief – an urgent problem.
World Health Forum 1982;3:325-30.

44. Zenz M, Sorge J. Is the therapeutic use of opioids adversely affected by
prejudice and law? Recent Results Cancer Res 1991;121:43-50.

45. Clark HW, Sees KL. Opioids, chronic pain and the law. J Pain
Symptom Manage 1993;8:297-305.

46. Hill CS. Influence of regulatory agencies on the treatment of pain and
standards of medical practice for the use of narcotics. Pain Digest
1991;1:7-12.

47. Berina LF, Guernsey BG, Hokanson JA, Doutre WH, Fuller LE.
Physician perception of a triplicate prescription law. Am J Hosp Pharm
1985;42:857-9.

48. Haislip GR. Impact of drug abuse on legitimate drug use. In: Hill CS,
Fields WS, eds. Advances in Pain Research and Therapy, vol 11.
New York: Raven Press, 1989:205-11.

49. Angarola RT, Wray SD. Legal impediments to cancer pain treatment.
In: Hill CS, Fields WS, eds. Advances in Pain Research and Therapy,
vol 11. New York: Raven Press, 1989:213-31.

50. Edwards WT. Optimizing opioid treatment of postoperative pain.
J Pain Symptom Manage 1990;5:S24-36.

51. Hill CS. Relationship among cultural, educational and regulatory
agency influence on optimum cancer pain treatment. J Pain Symptom
Manage 1990;5:S37-45.

52. Weissman DE, Joranson DE, Hopwood MB. Wisconsin physicians’
knowledge and attitudes about opioid analgesic regulations.
Wis Med J 1991;90:671-5.

53. Gitchel GT. Existing methods to identify retail drug diversion. In:
Cooper JR, Czechowicz DJ, Molinari SP, eds. Impact of Prescription
Drug Diversion Control Systems on Medical Practice and Patient Care.
National Institute on Drug Abuse Research Monograph 131.
Washington, DC: Supt of Docs, US Govt Print Off, 1993:132-40.

54. United States Department of Justice, Drug Enforcement

Administration. Multiple Copy Prescription Program Resource Guide.
Washington DC: Supt of Docs, US Govt Print Off, 1987.

55. Cooper JR, Czechowicz DJ, Petersen RC, Molinari SP. Prescription
drug diversion control and medical practice. J Am Med Assoc
1992;268:1306-10.

56. Portenoy RK. The effect of drug regulation on the management of
cancer pain. NYS J Med 1991;91(Suppl):13S-8S.

57. Reidenberg MM. Effect of the requirement for triplicate prescriptions
for benzodiazepines in New York State. Clin Pharmacol Ther
1991;50:129-31.

58. Jacob TR. Multiple copy prescription regulation and drug abuse:
evidence from the DAWN network. In: Wilford BB, ed. Balancing the
Response to Prescription Drug Abuse. Chicago: American Medical
Association, 1990:205-17.

59. Sigler KA, Guernsey BG, Ingrim NB, et al. Effects on a triplicate
prescription law on prescribing of schedule II drugs. Am J Hosp Pharm
1984;41:108-11.

60. Weintraub M, Singh S, Byrne L, Maharaj K, Guttmacher L.
Consequences of the 1989 New York State triplicate benzodiazepine
prescription regulations. J Am Med Assoc 1991;266:2392-7.

61. Joranson DE, Cleeland CS, Weissman DE, Gilson AM. Opioids for
chronic cancer and non-cancer pain: a survey of state medical board
members. Fed Bulletin 1992;4:15-49.

62. France RD, Urban BJ, Keefe FJ. Long-term use of narcotic analgesics
in chronic pain. Soc Sci Med 1984;19:1379-82.

63. Green J, Coyle M. Methadone use in the control of nonmalignant
chronic pain. Pain Management 1989;Sept/Oct:241-6.

64. Krames ES, Lanning RM. Intrathecal infusional analgesia for
nonmalignant pain: analgesic efficacy of intrathecal opioid with or
without bupivacaine. J Pain Symptom Manage 1993;8:539-48.

65. Plummer JL, Cherry DA, Cousins MJ, Gourlay GK, Onley MM, Evans
KHA. Long-term spinal administration of morphine in cancer and
non-cancer pain: a retrospective study. Pain 1991;44:215-20.

66. Portenoy RK, Foley KM. Chronic use of opioid analgesics in
non-malignant pain: report of 38 cases. Pain 1986;25:171-86.

67. Tennant FS, Uelman GF. Narcotic maintenance for chronic pain:
medical and legal guidelines. Postgrad Med J 1983;73:81-94.

68. Tennant FS, Robinson D, Sagherian A, Seecof R. Chronic opioid
treatment of intractable non-malignant pain. Pain Management
1988;Jan/Feb:18-36.

69. Urban BJ, France RD, Steinberger DL, Scott DL, Maltbie AA.
Long-term use of narcotic-antidepressant medication in the
management of phantom limb pain. Pain 1986;24:191-7.

70. Zenz M, Strumpf M, Tryba M. Long-term opioid therapy in patients
with chronic nonmalignant pain. J Pain Symptom Manage
1992;7:69-77.

71. Brookoff D, Palomano R. Treating sickle cell pain like cancer pain.
Ann Intern Med 1992;116:364-8.

72. Buckley FP, Sizemore WA, Charlton JE. Medication management in
patients with chronic non-malignant pain. A review of the use of a drug
withdrawal protocol. Pain 1986;26:153-66.

73. Finlayson RD, Maruta T, Morse BR. Substance dependence and
chronic pain: profile of 50 patients treated in an alcohol and drug
dependence unit. Pain 1986;26:167-74.

74. Finlayson RD, Maruta T, Morse BR, Martin MA. Substance
dependence and chronic pain: experience with treatment and follow-up
results. Pain 1986;26:175-80.

75. Maruta T. Prescription drug-induced organic brain syndrome.
Am J Psychiatry 1978;135:376-77.

76. Maruta T, Swanson DW. Problems with the use of oxycodone
compound in patients with chronic pain. Pain 1981;11:389-96.

77. Maruta T, Swanson DW, Finlayson RE. Drug abuse and dependency in
patients with chronic pain. Mayo Clin Proc 1979;54:241-4.

78. McNairy SL, Maruta T, Ivnik RJ, Swanson DW, Ilstrup DM.
Prescription medication dependence and neuropsychologic function.
Pain 1984;18:169-77.

79. Ready LB, Sarkis E, Turner JA. Self-reported vs actual use of
medications in chronic pain patients. Pain 1982;12:285-94.

80. Turner JA, Calsyn DA, Fordyce WE, Ready LB. Drug utilization
pattern in chronic pain patients. Pain 1982;12:357-63.

81. Kjaersgaard-Andersen P, Nafei A, Skov O, et al. Codeine plus
paracetamol versus paracetamol in longer-term treatment of chronic
pain due to osteoarthritis of the hip. A randomised double-blind,
multi-centre study. Pain 1990;43:309-18.

82. Thurel C, Bardin T, Boccard E. Analgesic efficacy of an association of
500 mg paracetamol plus 30 mg codeine versus 400 mg paracetamol

26 PAIN RES MANAGE VOL 1 NO 1 SPRING 1996

	������




plus 30 mg dextropropoxyphene in repeated doses for chronic lower
back pain. Curr Ther Res 1991;50:463-73.

83. Vlok GJ, Van Vuren JP. Comparison of a standard ibuprofen treatment
regimen with a new ibuprofen/paracetamol/codeine combination in
chronic osteoarthritis. S Afr Med J 1987;1(Suppl):1-6.

84. Portenoy RK, Foley KM, Inturrisi CE. The nature of opioid
responsiveness and its implications for neuropathic pain: new
hypotheses derived from studies of opioid infusions. Pain
1990;43:273-86.

85. Galer BS, Coyle N, Pasternak GW, Portenoy RK. Individual variability
in the response to different opioids: report of five cases. Pain
1992;49:87-91.

86. Bruera E, MacMillan D, Hanson J, MacDonald RN. The Edmonton
staging system for cancer pain: preliminary report. Pain
1989;37:203-10.

87. Mercadante S, Maddaloni S, Roccella S, Salvaggio L. Predictive
factors in advanced cancer pain treated only by analgesics. Pain
1992;50:151-5.

88. Sindrup SH, Brosen K, Bjerring P, et al. Codeine increases pain
thresholds to copper vapor laser stimuli in extensive but not in poor
metabolizers of sparteine. Clin Pharmacol Ther 1990;48:686-93.

89. Arner S, Meyerson B. Opioids in neuropathic pain. Pain Digest
1993;3:15-22.

90. Arner S, Meyerson BA. Lack of analgesic effect of opioids on
neuropathic and idiopathic forms of pain. Pain 1988;33:11-23.

91. Kupers RC, Konings H, Adriaensen H, Gybels JM. Morphine
differentially affects the sensory and affective pain ratings in
neurogenic and idiopathic forms of pain. Pain 1991;47:5-12.

92. Cherny NI, Thaler HT, Friedlander-Klar H, et al. Opioid
responsiveness of cancer pain syndromes caused by neuropathic or
nociceptive mechanisms: a combined analysis of controlled single dose
studies. Neurology 1994;44:857-61.

93. Jadad AR, Carroll D, Glynn CJ, Moore RA, McQuay HJ. Morphine
responsiveness of chronic pain: double-blind randomised crossover
study with patient-controlled analgesia. Lancet 1992;339:1367-71.

94. McQuay HJ, Jadad AR, Carroll D, et al. Opioid sensitivity of chronic
pain: a patient-controlled analgesia method. Anaesthesia
1992;47:757-67.

95. Rowbotham MC, Reisner-Keller LA, Fields HL. Both intravenous
lidocaine and morphine reduce the pain of postherpetic neuralgia.
Neurology 1991;41:1024-8.

96. Cochin J, Kornetsky C. Development and loss of tolerance to morphine
in the rat after single and multiple injections. J Pharmacol Exp Ther
1964;145:1-20.

97. Louie AK, Way EL. Overview of opiate tolerance and physical
dependence. In: Almeida OF, Shippenberg TS, eds. Neurobiology of
Opioids. New York: Springer-Verlag, 1991.

98. Foley KM. Clinical tolerance to opioids. In: Basbaum AI, Besson J-M,
eds. Towards a New Pharmacotherapy of Pain. Chichester: John Wiley
& Sons, 1991:181-203.

99. Foley KM. Changing concepts of tolerance to opioids: what the cancer
patient has taught us. In: Chapman CR, Foley KM, eds. Current and
Emerging Issues in Cancer Pain: Research and Practice. New York:
Raven Press, 1993:331-50.

100. Portenoy RK. Opioid tolerance and efficacy: basic research and clinical
observations. In: Gebhardt G, ed. Proceedings of the VIIth World
Congress on Pain. Progress in Pain Research and Management, vol 2.
Seattle: IASP Press, 1994:595-619.

101. Cox BM. Molecular and cellular mechanisms in opioid tolerance.
In: Basbaum AI, Besson J-M, eds. Towards a New Pharmacotherapy
of Pain. New York: John Wiley and Sons, 1991:137-56.

102. Puttfarcken PS, Werling LL, Cox BM. Effects of chronic morphine
exposure on opioid inhibition of adenyl cyclase in 731c cell
membranes: a useful model for the study of tolerance at mu opioid
receptors. Mol Pharmacol 1988;33:520-7.

103. Dourish CT, Hawley D, Iversen SD. Enhancement of morphine
analgesia and prevention of morphine tolerance in the rat by the
cholecystokinin antagonist L-364,718. Eur J Pharmacol
1988;147:469-72.

104. Tiseo PJ, Inturrisi CE. Attenuation and reversal of morphine tolerance
by the competitive N-methyl-D-aspartate receptor antagonist,
LY274614. J Pharmacol Exp Ther 1993;264:1090-6.

105. McQuay HJ, Bullingham RES, Moore RA. Acute opiate tolerance in
man. Life Sci 1981;28:2513-7.

106. Houde RW, Wallenstein SL, Beaver WT. Evaluation of analgesics in
patients with cancer pain. In: Lasagna L, ed. International

Encyclopedia of Pharmacology and Therapeutics, section 6, vol 1.
Clinical Pharmacology. Oxford: Pergamon Press, 1966:59-98.

107. Jasinski DS. Assessment of the abuse potentiality of the morphinelike
drugs (methods used in man). In: Martin WR, ed. Handbook of
Experimental Pharmacology, vol 45: Drug Addiction I. New York:
Springer-Verlag, 1977:197-258.

108. Martin WR. General problems of drug abuse and drug dependence.
In: Martin WR, ed. Drug Addiction I. New York: Springer-Verlag,
1977:3-40.

109. Brescia FJ, Portenoy RK, Ryan M, Drasnoff L, Gray G. Pain, opioid
use and survival in hospitalized patients with advanced cancer.
J Clin Oncol 1992;10:149-55.

110. Hill HF, Chapman CR, Kornell JA, Sullivan KM, Saeger LC, Benedetti
C. Self-administration of morphine in bone marrow transplant patients
reduces drug requirement. Pain 1990;40:121-9.

111. Kanner RM, Foley KM. Patterns of narcotic drug use in a cancer pain
clinic. Ann NY Acad Sci 1981;362:161-72.

112. Onofrio BM, Yaksh TL. Long-term pain relief produced by intrathecal
morphine infusion in 53 patients. J Neurosurg 1990;72:200-9.

113. Twycross RG. Clinical experience with diamorphine in advanced
malignant disease. Int J Clin Pharmacol Ther Toxicol 1974;9:184-98.

114. Gonzales GR, Elliot KJ, Portenoy RK, Foley KM. The impact of a
comprehensive evaluation in the management of cancer pain. Pain
1991;47:141-4.

115. Coyle N, Weaver S, Breitbart W, Portenoy RK. Delirium as a
contributing factor to ‘crescendo’ pain: three case reports. J Pain
Symptom Manage 1994;9:44-7.

116. Chapman CR, Sola AE, Bonica JJ. Illness behavior and depression in
pain center and private practice patients. Pain 1979;6:1-7.

117. Crook J, Tunks E. Defining the ‘chronic pain syndrome’: an
epidemiological method. In: Fields HL, Dubner R, Cervero R, eds.
Advances in Pain Research and Therapy, vol 9. Proceedings of the
Fourth World Congress on Pain. New York, Raven Press, 1985:871-8.

118. Crook J, Tunks E, Rideout E, Browne G. Epidemiologic comparison of
persistent pain sufferers in a specialty pain clinic and in the
community. Arch Phys Med Rehab 1986;67:451-5.

119. Crook J, Weir R, Tunks E. An epidemiological follow-up survey of
persistent pain sufferers in a group family practice and specialty pain
clinic. Pain 1989;36:49-61.

120. Deyo RA, Bass JE, Schoenfeld NE, Ramamurthy S. Prognostic
variability among chronic pain patients: implications for study
design, interpretation, and reporting. Arch Phys Med Rehab
1988;69:174-8.

121. Pilowsky I, Chapman CR, Bonica JJ. Pain, depression, and illness
behavior in a pain clinic population. Pain 1977;4:183-92.

122. Duckro PN, Margolis RB, Tait RC, Korytnyk N. Long-term follow-up
of chronic pain patients: a preliminary study. Int J Psychol Med
1985;15:283-92.

123. Parris WCV, Jamison RN, Vasterling JJ. Follow-up study of a
multidisciplinary pain center. J Pain Symptom Manage 1987;2:145-54.

124. Turk DC, Rudy TE. Neglected topics in the treatment of chronic pain
patients – relapse, noncompliance and adherence enhancement. Pain
1991;44:5-28.

125. Turner JA, Romano JM. Evaluating psychologic interventions for
chronic pain: issues and recent developments. In: Benedetti C,
Chapman CR, Moricca G, eds. Advances in Pain Research and
Therapy, vol 7. Management of Pain. New York: Raven Press,
1984:257-96.

126. Bruera E, Miller MJ. Non-cardiogenic pulmonary edema after narcotic
treatment for cancer pain. Pain 1989;39:297-300.

127. Kreek MJ. Medical safety and side effects of methadone in tolerant
individuals. J Am Med Assoc 1973;223:665-8.

128. Kreek MJ. Medical complications in methadone patients. Ann NY
Acad Sci 1978;311:110-34.

129. Arora PK, Fride E, Petitto J, Waggie K, Skolnick P. Morphine-induced
immune alterations in vivo. Cell Immunol 1990;126:343-53.

130. Donohoe RM, Madden JJ, Hollingsworth F, Shafer D, Falek A.
Morphine depression of T cell E-rosetting: definition of the process.
Fed Proc 1985;44:95-9.

131. Einstein TK, Meissler JJ, Geller EB, Adler MW. Immunosuppression
to tetanus toxoid induced by implanted morphine pellets. Ann NY
Acad Sci 1990;594:377-9.

132. Molitor TW, Morilla A, Risdahl JM, Murtaugh MP, Chao CC, Peterson
PK. Chronic morphine administration impairs cell-mediated immune
responses in swine. J Pharmacol Exp Ther 1992;260:581-6.

133. Peterson PK, Sharp B, Gekker G, Brummit C, Keane WF.

PAIN RES MANAGE VOL 1 NO 1 SPRING 1996 27

6����� ������




Opioid-mediated suppression of interferon-� production by cultured
peripheral blood mononuclear cells. J Clin Invest 1987;80:824-31.

134. Shavit Y, Lewis JW, Terman WG, Gale RP, Liebeskind JC. Opioid
peptides mediate the suppressive effect of stress on natural killer cell
cytotoxicity. Science 1984;223:188-90.

135. Weber RJ, Ikejiri B, Rice KC, Pert A, Hagan AA. Opiate receptor
mediated regulation of the immune response in vivo. National Institute
of Drug Abuse Research Monograph 76. Washington, DC: Supt of
Docs, US Govt Print Off, 1987:341-8.

136. Jaffe JH, Martin WR. Opioid analgesics and antagonists. In: Gilman
AG, Goodman LS, Rall TW, Murad F, eds. The Pharmacological Basis
of Therapeutics, 7th edn. New York: Macmillan, 1985:491-531.

137. Rounsaville BH, Novelly RA, Kleber HD, Jones C.
Neuropsychological impairment in opiate addicts: risk factors.
NY Acad Sci 1981;362:79-90.

138. Martin WR, Jasinski DR, Haertzen CA, et al. Methadone –
a reevaluation. Arch Gen Psychiatry 1973;28:286-95.

139. Haertzen CA, Hooks NT. Changes in personality and subjective
experience associated with the chronic administration and withdrawal
of opiates. J Nerv Ment Dis 1969;148:606-14.

140. Banning A, Sjogren P. Cerebral effects of long-term oral opioids in
cancer patients measured by continuous reaction time. Clin J Pain
1990;6:91-5.

141. Sjogren P, Banning A. Pain, sedation and reaction time during long-
term treatment of cancer patients with oral and epidural opioids.
Pain 1989;39:5-12.

142. Appel PW, Gordon NB. Digit-symbol performance in methadone-
treated ex-heroin addicts. Am J Psychiatry 1976;133:1337-40.

143. Lombardo WK, Lombardo B, Goldstein, A. Cognitive functioning
under moderate and low dose methadone maintenance. Int J Addict
1976;11:389-401.

144. Hendler N, Cimini C, Ma T, Long D. A comparison of cognitive
impairment due to benzodiazepines and to narcotics. Am J Psychiatry
1980;137:828-30.

145. Bruera E, Macmillan K, Hanson JA, MacDonald RN. The cognitive
effects of the administration of narcotic analgesics in patients with
cancer pain. Pain 1989;39:13-6.

146. Lowinson JH, Marion IJ, Joseph H, Dole VP. Methadone maintenance.
In: Lowinson JH, Ruiz P, Millman RB, eds. Substance Abuse:
A Comprehensive Textbook. Baltimore: Williams & Wilkins,
1992:550-61.

147. Babst DV, Newman S, Gordon NB, Warner A. Driving Records of
Methadone Maintained Patients in New York State. Albany: New York
State Narcotic Control Commission, 1973.

148. Gordon NB. Influence of narcotic drugs on highway safety. Acid Anal
Prev 1976;8:3-7.

149. Dole VP. Narcotic addiction, physical dependence and relapse.
N Engl J Med 1972;286:988-92.

150. Martin WR, Jasinski DR. Physiological parameters of morphine
dependence in man – tolerance, early abstinence, protracted abstinence.
J Psychol Res 1969;7:9-17.

151. Rinaldi RC, Steindler EM, Wilford BB, Goodwin D. Clarification and
standardization of substance abuse terminology. J Am Med Assoc
1988;259:555-7.

152. World Health Organization. Technical report no 516: youth and drugs.
Geneva: World Health Organization, 1973.

153. Halpern LM, Robinson J. Prescribing practices for pain in drug
dependence: a lesson in ignorance. Adv Alcohol Subst Abuse
1985;5:184-97.

154. Redmond DE, Krystal JH. Multiple mechanisms of withdrawal from
opioid drugs. Ann Rev Neurosci 1984;7:443-78.

155. Brodner RA, Taub A. Chronic pain exacerbated by long-term narcotic
use in patients with nonmalignant disease: clinical syndrome and
treatment. Mt Sinai J Med 1987;45:233-7.

156. Matthew N. Drug-induced headache. Neurol Clin 1990;8:903-12.
157. Saper JR. Daily chronic headache. Neurol Clin 1990;8:891-2.
158. Jaffe JH. Drug addiction and drug abuse. In: Gilman AG, Goodman

LS, Rall TW, Murad F, eds. The Pharmacological Basis of
Therapeutics, 7th edn. New York: Macmillan, 1985:532-81.

159. American Psychiatric Association. Diagnostic and Statistical Manual
of Mental Disorders, 3rd edn, revised. Washington, DC: American
Psychiatric Association, 1987.

160. Sees KL, Clark HW. Opioid use in the treatment of chronic pain:
assessment of addiction. J Pain Symptom Manage 1993;8:257-64.

161. Portenoy RK. Opioid therapy for chronic nonmalignant pain: current
status. In: Fields HL, Liebeskind JC, eds. Progress in Pain Research
and Management, vol 1. Pharmacological Approaches to the Treatment
of Chronic Pain: New Concepts and Critical Issues. Seattle: IASP
Publications, 1994:247-87.

162. Cherny NI, Portenoy RK. Practical issues in the management of cancer
pain. In: Wall PD, Melzack R, eds. Textbook of Pain, 3rd edn.
Edinburgh: Churchill Livingstone, 1985:1437-67.

163. Weissman DE, Haddox JD. Opioid pseudoaddiction – an iatrogenic
syndrome. Pain 1989;36:363-6.

164. Rayport M. Experience in the management of patients medically
addicted to narcotics. J Am Med Assoc 1954;156:684-91.

165. Simpson DD, Savage LJ, Lloyd MR. Follow-up evaluation of
treatment of drug abuse during 1969 to 1972. Arch Gen Psychiatry
1979;36:772-80.

166. Vallaint GE. A 20-year follow-up of New York narcotic addicts.
Arch Gen Psychiatry 1973;29:237-41.

167. Wikler A. Opioid dependence: mechanisms and treatment. Plenum
Press: New York, 1980.

168. Black RG. The clinical syndrome of chronic pain. In: Ng LKY, Bonica
JJ, eds. Pain, Discomfort and Humanitarian Care. New York: Elsevier
Publishing Company, 1980:207-9.

169. Fishbain DA, Rosomoff L, Rosomoff RS. Drug abuse, dependence,
and addiction in chronic pain patients. Clin J Pain 1992;8:77-85.

170. Porter J, Jick H. Addiction rare in patients treated with narcotics.
N Engl J Med 1980;302:123.

171. Perry S, Heidrich G. Management of pain during debridement:
a survey of US burn units. Pain 1982;13:267-80.

172. Medina JL, Diamond S. Drug dependency in patients with chronic
headache. Headache 1977;17:12-4.

173. Chapman CR, Hill HF. Prolonged morphine self-administration and
addiction liability: evaluation of two theories in a bone marrow
transplant unit. Cancer 1989;63:1636-44.

174. Regier DA, Meyers JK, Kramer M, et al. The NIMH epidemiologic
catchment area program. Arch Gen Psychiatry 1984;41:934-58.

175. Graeven DB, Folmer W. Experimental heroin users: an epidemiologic
and psychosocial approach. Am J Drug Alcohol Abuse 1977;4:365-75.

176. Robins LN, Davis DH, Nurco DN. How permanent was Vietnam drug
addiction? Am J Public Health 1974;64:38-43.

177. Hill HE, Haertzen CA, Glaser R. Personality characteristics of narcotic
addicts as indicated by the MMPI. J Gen Psychol 1960;62:127-39.

178. Hill HE, Haertzen CA, Davis, H. An MMPI factor analytic study of
alcoholics, narcotic addicts and criminals. Q J Stud Alcohol
1962;23:411-31.

179. Jaffe, J.H. Misinformation: euphoria and addiction. In: Hill CS, Fields
WS, eds. Advances in Pain Research and Therapy, vol 11. Drug
Treatment of Cancer in a Drug-Oriented Society. New York: Raven
Press, 1989:163-74.

180. Jarvik LF, Simpson JH, Guthrie D, Liston EH. Morphine, experimental
pain and psychological reactions. Psychopharmacology
1981;75:124-31.

181. Kaiko RF, Foley KM, Grabinski PY, et al. Central nervous system
excitatory effects of meperidine in cancer patients. Ann Neurol
1983;13:180-5.

182. Grove WM, Eckert ED, Heston L, Bouchard TJ, Segal N, Lykken DT.
Heritability of substance abuse and antisocial behavior: a study of
monozygotic twins reared apart. Biol Psychiatry 1990;27:1293-304.

183. Anthenelli RM, Schuckit MA. Genetics. In: Lowinson JH, Ruiz P,
Millman RB, eds. Substance Abuse: A Comprehensive Textbook.
Baltimore: Williams & Wilkins, 1992:39-50.

28 PAIN RES MANAGE VOL 1 NO 1 SPRING 1996

	������




Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com




