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Abstract: Successful pain management with opioids
requires that adequate analgesia be achieved without
excessive adverse effects. By these criteria, a substan-
tial minority of patients treated with oral morphine
(10% to 30%) do not have a successful outcome because
of (1) excessive adverse effects, (2) inadequate analge-
sia, or (3) a combination of both excessive adverse
effects along with inadequate analgesia. The manage-
ment of excessive adverse effects remains a major
clinical challenge. Multiple approaches have been de-
scribed to address this problem. The clinical challenge
of selecting the best option is enhanced by the lack of
definitive, evidence-based comparative data. Indeed,
this aspect of opioid therapeutics has become a focus of
substantial controversy. This study presents evidence-

based recommendations for clinical-practice formu-
lated by an Expert Working Group of the European
Association of Palliative Care (EAPC) Research Net-
work. These recommendations highlight the need for
careful evaluation to distinguish between morphine
adverse effects from comorbidity, dehydration, or drug
interactions, and initial consideration of dose reduction
(possibly by the addition of a co analgesic). If side
effects persist, the clinician should consider options of
symptomatic management of the adverse effect, opioid
rotation, or switching route of systemic administration.
The approaches are described and guidelines are pro-
vided to aid in selecting between therapeutic options.
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CCORDING TO THE World Health Organization by a previous expert working grodpand an update is in
guidelines for patients with pain of moderate severity preparation.

or greater, opioid analgesics are the mainstay of cancer pain Successful pain management with opioids requires that
management.For patients with moderate to severe pain, adequate analgesia be achieved without excessive adverse
oral morphine is conventionally the opioid of choft@his  effects. By these criteria, a substantial minority of patients
recommendation was derived by virtue of availability, treated with oral morphine (10% to 30%) do not have a
familiarity to clinicians, established effectiveness, simplic- successful outcome because of (1) excessive adverse ef-
ity of administration, and relative inexpensive cost. It is not fects, (2) inadequate analgesia, or (3) a combination of both
based on proven therapeutic superiority over other Optionsexcessive adverse effects along with inadequate anafgesia.

Guidelines for the use of oral morphine have been presented The management of excessive adverse effects remains a
major clinical challenge. Multiple approaches have been

described to address this problem. The clinical challenge of
selecting the best option is enhanced by the lack of studies
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Table 1. Common Opioid-Induced Adverse Effects

Gastrointestinal

Nausea
Vomiting
Constipation

2543

dine by blocking the depressant action of pethidine and
allowing the convulsant activity of norpethidine to become
manifest’® If naloxone must be administered to a patient
receiving pethidine, it should be diluted and slowly titrated

Autonomic Kerostomia while appropriate seizure precautions are taken.
Urinary retention
Postural hypotension

CNS Drowsiness
Cognitive impairment
Hallucinations

Route Related

There is very limited evidence to suggest differences in
adverse effects associated with specific routes of systemic

Delirium administration. Compared with oral morphine administra-
Respiratory . .
depression tion, small studies have demonstrated less nausea and

Myoclonus vomiting with rectal and subcutaneous administratién.
Three studies comparing transdermal fentanyl to oral mor-

Seizure disorder

Hyperalgesia phine demonstrated less constipation among the patients
Cufaneous 'S'Ch ; receiving transdermal fentanyl. It is not clear as to whether
weating

this is a route- or drug-related effeldt™?
Patient Related

content and conclusions of that meeting, Drs Cherny and For reasons that are not well explained, there is striking

Ripamonti drafted these recommendations that have sinclaterindividual variability in the sensitivity to adverse ef-
been approved by all participating experts. fects from morphine and other opioid drugs. Genetic vari-

ability clearly affects the sensitivity to opioid analgesia,
OPIOID-INDUCED ADVERSE EFFECTS particularly related to codeiné;*® dihydrocodein& and,

Successful opioid therapy requires that the benefits oPOSSiPlY, 0xycodoné] and it is reasonable to assume that
analgesia clearly outweigh treatment-related adverse ef1® genetic background plays a similarly important role in
fects. This implies that a detailed understanding of adversd€ Predisposition to adverse effects. - _
opioid effects and the strategies used to prevent and manage SO™Me Of this variability is related to comorbidity. Aging
them are essential skills for all involved in cancer pain's associated with altered pharmacokinetics particularly
management. The adverse effects that are frequently opharacterized by diminished clearance and volume of dis-

served in patients receiving oral morphine and other opioidérib”tion'lgllgis has been well evaluated for morpfifhand
are summarized in Table 1. fentanyl:*" In studies of morphine use among elderly

patients with chronic cancer pain, the older patients required

FACTORS PREDICTIVE OF OPIOID ADVERSE EFFECTS lower doses than their younger counterparts, but they did
not exhibit an enhanced risk for opioid-induced adverse
effects®>?? Studies among patients with postoperative pain

Overall, there is very little reproducible evidence sug- similarly found that age was a major predictor of lower
gesting that any one opioid agonist has a substantially bettenorphine dose requiremefit.In patients with impaired
adverse effect profile than any other does. renal function there is delayed clearance of an active

Pethidine (meperidine) is not recommended in the manmetabolite of morphine, morphine-6-glucuronideAnec
agement of chronic cancer pain because of concerns regardetally, high concentrations of morphine-6-glucuronide
ing its side effect profile. Accumulation of norpethidine have been associated with toxiéty” however, in a
after repetitive dosing of pethidine can result in CNS prospective study of patients with opioid-induced delirium
toxicity characterized by subtle adverse mood effects, tremer myoclonus, no relationship to renal function was ob-
ulousness, multifocal myoclonus and, occasionally, seiserved?® Patients with liver disease may have decreased
zures®* Although accumulation of norpethidine is most clearance of meperidine, pentazocine, and propoxyphene
likely to affect the elderly and patients with overt renal that may result in increased bioavailability and prolonged
disease, toxicity is sometimes observed in younger patientkalf-lives, which may result in plasma concentrations higher
with normal renal functioi:® The most serious toxicity than normaf®3° Regarding morphine, mild or moderate
associated with pethidine is norpethidine-induced seizureshepatic impairment has only minor impact on morphine
Naloxone does not reverse this effect, and indeed, couldlearanc& 32 however, advanced disease may be associ
theoretically precipitate seizures in patients receiving pethiated with reduced eliminatiot.

Drug Related
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Table 2.  Comorbidity That May Mimic Opioid-Induced Adverse Effects

Cause Adverse Effects
CNS
Cerebral metastases Drowsiness, cognitive impairment, nausea, vomiting
Leptomeningeal metastases Drowsiness, cognitive impairment, nausea, vomiting
Cerebrovascular event Drowsiness, cognitive impairment
Extradural hemorrhage Drowsiness, cognitive impairment
Metabolic
Dehydration Drowsiness, cognitive impairment
Hypercalcemia Drowsiness, cognitive impairment, nausea, vomiting
Hyponatremia Drowsiness, cognitive impairment
Renal failure Drowsiness, cognitive impairment, nausea, vomiting, myoclonus
Liver failure Drowsiness, cognitive impairment, nausea, vomiting, myoclonus
Hypoxemia Drowsiness, cognitive impairment
Sepsis/infection Drowsiness, cognitive impairment, nausea, vomiting
Mechanical
Bowel obstruction Nausea, vomiting
latrogenic
Tricyclics Drowsiness, cognitive impairment, constipation
Benzodiazepines Drowsiness, cognitive impairment
Antibiotics Nausea and vomiting
Vinca alkaloids Constipation
Flutamide Constipation
Corticosteroids Agitated delirium
Nonsteroidal anti- Nausea, drowsiness
inflammatory drugs
Chemotherapy Nausea, vomiting, drowsiness, cognitive impairment
Radiotherapy Nausea, vomiting, drowsiness
Drug Interactions nus. Gastrointestinal adverse effects generally have a

Patients who require opioid analgesia for chronic painweaker dose-response relationship. Some, like nausea and
related to cancer or other chronic disorders commonly’©Miting, are common with the initiation with therapy but
suffer from conditions requiring other medications that may@"€ Subsequently unpredictable with resolution among some

increase the likelihood of adverse effects by several distincPati€nts and persistence among others. Constipation is
mechanisms. Commonly, the adverse effects of the othe¥irtually universal, and it demonstrates a very weak dose
medication may be synergistic or cumulative to those'®!ationship and no tolerance over time.

associated with opioid medications (Table 2). Drugs that

. . . Opioid Initiation and Dose Escalation
may alter opioid absorption, metabolism, or clearance of

op|0|d ana|gesics have recenﬂy been reviewfed. After the initiation of an OpiOid or after dose escalation
some adverse effects appear transiently and spontaneously
Dose Related abate. This phenomenon has been well demonstrated in a

Among adverse effects, there is substantial variability inProspective study on the effect of morphine dose escalation
their dose response. A dose-response relationship is mo&f cognitive performanc¥. This study demonstrated that
Commomy evident regarding the CNS adverse effects opognitive impairment associated with the initiation of 0p|0|d
sedation, cognitive impairment, hallucinations, myoclonus,therapy or dose escalation commonly improved after 7 days.
and respiratory depression_ Even among these’ howeveT,niS phenomenon, although often described, has not been
there is very substantial interindividual variability to many formally studied regarding other adverse effects such as
of these effects. Additionally, as tolerance develops to somé&ausea, vomiting, and delirium.
effects, the spectrum of adverse effects varies with pro-
longed use. Commonly, patients who have had prolonged DIFFERENTIAL DIAGNOSIS
opioid exposure have a lesser tendency to develop sedation Adverse changes in patient well-being among patients
or respiratory depression, and the predominant CNS effecteeceiving opioids are not always caused by the opioid.
become the neuroexcitatory ones of delirium and myoclo-Adverse effects must be differentiated from other causes of
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comorbidity that may develop in the treated patient andfor patients who cannot otherwise attain an acceptable
from drug interactions. Common causes of comorbidity thatbalance between relief and side effettsThere is great
may mimic opioid-induced adverse effects are presented imterindividual variability in the response to all adjuvant
Table 2. analgesics and, for most, the likelihood of benefit is limited.
Indeed, the appearance of a new adverse change in patieRtirthermore, many of the adjuvant analgesics have the
well-being that occurs in the setting of stable opioid dosingpotential to cause side effects that may be additive to the
is rarely caused by the opioid alone, and an alternat®pioid-induced adverse effects that are already problematic.
explanation should be vigorously sought. Since polyphardin evaluating the utility of an adjuvant agent in a particular
macy is common among patients with advanced cancer, it ipatient setting, one must consider the likelihood of benefit,
essential to scrutinize medication records and patient reportthe risk of adverse effects, the ease of administration, and
of drug administration to evaluate for possible drug inter-patient convenience.
actions or some other drug-related explanation for the 3. The application of a therapy targeting the cause of the
reported symptoms. pain. Specific antitumor therapies, such as radiotherapy,
chemotherapy, or surgery targeting the cause of cancer-
OVERVIEW OF ALTERNATIVE APPROACHES TO related pain can provide substantial relief and thus lower the
TREATING OPIOID ADVERSE EFFECTS need for opioid analgesia. The analgesic effectiveness of
In general, four different approaches to the managementadiotherapy is documented by abundant data and a favor-

of opioid adverse effects have been described: able clinical experience in the treatment of painful bone
1. Dose reduction of systemic opioid metastase®>*® epidural neoplasiff! and headache attrib
2. Symptomatic management of the adverse effect utable to cerebral metastagé¥® In other settings, how
3. Opioid rotation (or switching) ever, there is a lack of data, and the use of radiotherapy is
4. Switching route of systemic administration largely anecdotal. Despite a paucity of data concerning the

specific analgesic benefits of chemother&py’ there is a
strong clinical impression that tumor shrinkage is generally
Reducing the dose of administered opioid usually resultsassociated with relief of pain. Although there are some
in a reduction in dose-related adverse effects. When patient&ports of analgesic effect even in the absence of significant
have well controlled pain, gradual reduction in the opioid tumor shrinkagé!>*the likelihood of a favorable effect on
dose will often result in the resolution of dose-related pain is generally related to the likelihood of tumor response.
adverse effects while preserving adequate pain réfief. Surgery may have a role in the relief of symptoms caused by
When opioid doses cannot be reduced without the loss o$pecific problems, such as obstruction of a hollow vis-
pain control, reduction in dose must be accompanied by theus>*>” unstable bony structuré&;*® and compression of
addition of an accompanying synergistic approach. Foumneural tissue&®3Bone pain may similarly be relieved by
approaches are commonly applied: systemically administered local treatments, including
1. The addition of a nonopioid coanalgesicThe anal-  bisphosphonaté$®® or radiopharmaceuticals such as
gesia achieved from nonopioid coanalgesics from the nonstrontium-8%°
steroidal anti-inflammatory class of agents is additive and 4. The application of a regional anesthetic or neuroab-
often synergistic with that achieved by opioids. This is lative intervention. The results of the World Health Orga-
supported from a number of prospective stuffié§ and  nization “analgesic ladder” validation studies suggest that
from one retrospective drug utilization surv&yNonopioid  10% to 30% of patients with cancer pain do not achieve a
coanalgesics, particularly the nonsteroidal anti-inflamma-satisfactory balance between relief and side effects using
tory agents, have the potential to cause side effects that masystemic pharmacotherapy alotie’? Anesthetic and neu
be additive to the opioid-induced adverse effects that areosurgical techniques may reduce or eliminate the require-
already problematic. In evaluating the utility of one of thesement for systemically administered opioids to achieve
agents in a particular patient setting, one must consider thadequate analgesia. In general, regional analgesic tech-
likelihood of benefit, the risk of adverse effects, the ease ohiques such as intraspinal opioid and local anesthetic
administration, and patient convenience. administration or intrapleural local anesthetic administra-
2. The addition of an adjuvant analgesic that is appro- tion are usually considered first because they can achieve
priate to the pain syndrome and mechanismAdjuvant  this end without compromising neurologic integrity. Neu-
analgesics, drugs that have a primary indication other thamodestructive procedures, however, are valuable in a small
pain but which are analgesic in some conditions, may besubset of patients; and some of these procedures, such as
combined with primary analgesics to improve the outcomeceliac plexus blockade in patients with pancreatic cancer,

Dose Reduction of Systemic Opioid
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may have a favorable enough risk:benefit ratio that earlyappreciate, however, that doses calculated using such tables
treatment is warranted. The application of these approacheamay not be accurate among patients tolerant to opioids. This
will be the subject for future Expert Working Group reports. inaccuracy is explained to some extent by the large SDs
In general, consideration of invasive approaches requires abserved in many of the initial relative potency studies that
word of caution. Interpretation of data regarding the use offormed the scientific basis for the development of these
alternative analgesic approaches and extrapolation to the@bles!®® Furthermore, the phenomenon of incomplete
presenting clinical problem requires care. The literature iscross-tolerance can lead to unanticipated potency in a new
characterized by the lack of uniformity in patient selection, agent, even when from the same general class of opioid
inadequate reporting of previous analgesic therapies, incoranalgesic. The use of the opioid dose conversion tables is
sistencies in outcome evaluation, and paucity of long-terncritical to this strategy. Guidelines for switching and rotat-
follow-up. Furthermore, reported outcomes in the literatureing opioids are presented in Appendix A, and a dose
may not predict the outcomes of a procedure performed oronversion table appears in Appendix B.
a medically ill patient by a physician who has more limited While opioid rotation has the practical advantage of
experience with the techniques involved. minimizing polypharmacy, outcomes are variable and
somewhat unpredictable. While many patients will have an
improved balance between analgesia and side effects, in
Symptomatic drugs used to prevent or control opioidsome cases, patients may have an unimproved or worse
adverse effects are commonly employed. Most of theseutcome with the new agent that may necessitate a further
approaches are based on cumulative anecdotal experiendeal of rotation or a change in therapeutic strategy. Indeed,
With few exceptions, the literature describing these ap-in one prospective survey, 20% of patients needed to
proaches is anecdotal or “expert opinion.” Very few studiesundergo two or more switches until a satisfactory outcome
have prospectively evaluated efficacy, and no studies haveras achieved’
evaluated the toxm_ty of these gpproaches over _the lon%witching Route of Systemic Administration
term. In general, this approach involves the addition of a
new medication. Implicitly, polypharmacy adds to medica- Limited data indicates that some adverse effects among
tion burden and invokes associated risks of adverse effect@atients receiving oral morphine can be relieved by switch-

Symptomatic Management of the Adverse Effect

drug interaction, and diminished compliarice. ing the route of admission to the subcutaneous route. In one

small study, this phenomenon was reported for nausea and
Opioid Rotation (Also Called Opioid Switching or vomiting'® in another study, there was less constipation,
Substitution) drowsiness, and naus&®.

Over the past 10 years, numerous clinicians and cancer|NTIAL MANAGEMENT OF THE PATIENT RECEIVING

pain services have reported successful reduction in opioid ORAL MORPHINE WHO PRESENTS WITH ADVERSE
side effects by switching from the currently administered EFFECTS

opioid to an alternative opioit:®® This approach has been
termed opioid rotatiod®®%and it is also commonly referred
to as opioid switching or opioid substitution. Using this
approach, the reporting clinicians have described improvebistinguish Between Morphine Adverse Effects From
ments in cognitive impairment, sedation, hallucinations,Comorbidity or Drug Interactions

nausea, vomiting, and myoclonus. This step requires careful evaluation of the patient for
The biologic basis for the observed intraindividual vari- factors outlined in Table 2. If present, these factors should
ability in sensitivity to opioid analgesia and adverse effectspe redressed. Metabolic disorders, dehydration, or sepsis
is multifactorial. Preclinical studies show that opioids canghoyid be treated, nonessential drugs that may be producing
act on different receptors or subtype recept8i&*°and 4 adverse interaction should be discontinued. This situa-
individual receptor profiles may influence the analgesia agjgp requires a high level of clinical vigilance with close
well as the side effects. The genetic makeup of the individojiow-up. Often, symptomatic measures to provide relief of

ual plays and important role in analgesia for some Opi-the distressing symptoms will be required until improve-
oids*1%91%%and similar phenomena may contribute t0 ment in patient well-being is observed.

variability in adverse-effect sensitivity.

This approach requires familiarity with a range of opioid Consider Dose Reduction
agonists and with the use of the opioid dose conversion If the patient has good pain control, consider reducing the
tables when switching between opioids. It is important tomorphine dose. If the adverse effect is mild to moderate,

Among the experts, there was consensus regarding the
initial steps in the management of adverse effects.
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this may be achieved by reducing the morphine dose byConstipation

25% to 50%. This recommendation is based on the known Scope of the problem.Data from prospective studies
dose-response relationship for some opioid adverse effect
such as drowsiness, delirium and myoclonus as derive
from pharmacokinetic/pharmacodynamic stutfié$®®and
clinical observation§”*°%**3|n the setting of severe ad
verse effects, particularly neurotoxicity,

Ndicates that chronic constipation is observed in 40% to
40% of patient receiving oral morphine for chronic cancer
pain®1113.114-1219igid-induced constipation can be exac
erbated by metabolic alterations (diabetes, hypercalcemia,
, cularty often a completey,  yalemia, uremia, hypothyroidism), dehydration, ad-
cessat.lon of morphine W'l_l ?e needed to allow circulating vanced age, reduced physical activity/immobility, low-fluid
morphine levels to fall sufficiently for the adverse effects to and/or low-fiber diet intake, difficulty reaching the bath-
resolve. Once resolution has occurred, consideration can %om, mechanical obstruction, neurologic disorders, auto-
given to recommencing morphine at a lower dose or, i fajlure, drugs with anticholinergic action such as
switching to an alternative opioid in accordance with theondansetron, diuretics, anticonvulsants, iron, vinca alka-

data presented below. loids, and some antihypertensive drdgs>°

Symptomatic managementThese are no studies to in-
dicate the superiority of one laxative over another in the
management of opioid-induced constipation. Commonly,

Beyond these initial steps, the Expert Working Grouprecommendations have been made on the basis of personal
concluded that a range of reasonable options commonlgxperience and clinical observations. These recommenda-
coexisted. In the sections below, the Expert Working Grouptions are generally unsupported by any prospective study or
summarizes the existing data regarding symptomatic maneven systematic evaluation of retrospective data. Among the
agement, opioid rotation, and switching the route of sys-agents that have been suggested are docusate, senna, bisaco-
temic opioid administration in the management of specificdyl, phenophthalein, and lactulose. Prospective data has

SPECIFIC ADVERSE EFFECTS: BEYOND THE INITIAL
STEPS

adverse effects and presents a rational approach to prudefiemonstrated efficacy of serfi@and oral naloxoné?’*#°
decision making. Opioid rotation. In one small series, opioid rotation of
morphine to methadone resulted in a reduction in

Nausea and Vomiting constipation:*°

Scope of the problem.Data from prospective studies Switching route. Reduction in constipation was not

indicates that chronic nausea is observed in 15% to 30% Orfeported in any of the studies on changes in morphine route

patient receiving oral morphine for chronic (:an(:erOf adrnlnl.stratlon.
9,11,13,114-121 Switching drug and route. Three recent crossover stud-

pain: . T
Symptomatic managementThese are no studies to in- ies have d_emonstrated a reduced tendency to constipation
dicate the superiority of one antiemetic over another in the?Mong patients .treaﬁfg with transdermal fentanyl compared
management of opioid-induced nausea. Commonly, recomWIth oral morphine:
mendations have been made on the basis of the inferred .
mechanism of opioid-induced nausea. These recommend&-ed"jltlon
tions are unsupported by any prospective study or even Scope of the problem.Data from prospective studies
systematic evaluation of retrospective data. Among thendicates that sedation or drowsiness is observed in 20% to
agents that have been suggested are metoclopramide, hal% of patients receiving oral morphine for chronic cancer
peridol, prochlorperazine, dimenhydrinate, phenothiazinepain?**13114-121
transdermal scopolamine, cisapride, ondansetron (and other Symptomatic managementThe data indicating the
5-HT3 antagonists), and dexamethasone (and othemerit of amphetamine psychostimulants is limited. In a
corticosteroids). single-dose study, dextroamphetamine antagonized opioid-
Opioid rotation. In five reports, the prevalence and induced sedation and cognitive impairment in postsurgical
severity of nausea and vomiting were substantially reducegatients:** Several small controlled clinical trials of meth
by switching to an alternative opiofd:’®-8384.86 ylphenidate demonstrated efficacy in reducing drowsiness
Switching route. In two small studies, the switch from and confusiort®2-*3"Positive outcomes were also observed
oral to subcutaneous morphine produced significantly lesgn a small open label study of these agents in adolescents
nause®*% and vomiting*® There is conflicting data re  with chronic cancer paifi’® All authors note that these
garding the effect of switching to the rectal rodt¥#%'2°If  agents can produce adverse effects such as hallucinations,

present, this effect is small. delirium or psychosis, decreased appetite, tremor, and
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tachycardia. These drugs are contraindicated in patientand clonazepant**® midazolam:>"**8 valproic ac-

with a history of psychiatric disorders and are relatively id,**>**®and dantrolene sodiuf?’

contraindicated in patients with a history of substance abuse Opiod rotation. Improvement in myoclonus after opi-

or with paroxysmal tachyarrhythmias. oid rotation, commonly with total resolution of the symp-
Switching route. In one small study, the switch from tom, is reported in five retrospective serf@g88486.87

oral to subcutaneous morphine produced significantly less Switching route. Reduction in myoclonus was not re-

drowsinessg?® ported in any of the studies on changes in morphine route of
Opioid rotation. In five reports, the prevalence and administration.

severity of drowsiness and/or sedation were substantial% )
reduced by opioid rotatioff”880:84.86 ruritus

- ] Scope of the problem.Data from prospective studies
Cognitive Failure indicate that chronic itch is observed in 2% to 10% of

Scope of the problem.Mild cognitive impairment is  patient receiving oral morphine for chronic cancer
common after the initiation of opioid therapy or dose pain®1%13114-121
escalatior?>**There is no data on the prevalence of severe Symptomatic managementThere are no prospective
opioid-induced cognitive failure or delirium. studies on the treatment of opioid-induced pruritus. Conse-
Symptomatic therapy.Neuroleptics, specifically halo- quently, current recommendations for the treatment of
peridol, are most commonly recommended in the symptompruritus are empiric and anecdotal. Antihistamines are
atic management of patients with delirium. When associate¢ommonly recommended. Anecdotal positive experience
with severe agitation, a benzodiazepine is often coadminishas been reported with paroxetitfé.
tered**® These recommendations largely derive from the Opioid rotation. There are conflicting data suggesting
extensive experience and studies in the management dhat fentanyl and oxymorphone are less likely to produce
acute delirium in the medically ifi*°***Anecdotal experi- histamine releas®*°2A case where persistent morphine-
ence among cancer patients supports this apprfact? induced itch resolved after switching opioid has been
Opioid rotation. Delirium or agitated confusion was reported:®®
reported to improve after opioid rotation in five retrospec- Switching route. Reduction in pruritus was not reported
tive series.” 78898589y the only prospective study of its in any of the studies on changes in morphine route of
type, Maddocks et &f switched patients who developed administration.

delirium while taking oral or subcutaneous morphine to a
continuous subcutaneous infusion of oxycodone, with res-sELECTING BETWEEN THERAPEUTIC OPTIONS IN THE

olution of the delirium in eight of 13 patients. MANAGEMENT OF OPIOID ADVERSE EFFECTS

Switching route. Reduction in delirium was not re- The members of the Expert Working Group concluded
ported in any of the studies on changes in morphine route ofhat there were inadequate data to formulate specific rec-
administration. ommendations regarding the management of morphine side
effects, and they recognized that even among expert clini-
cians there is considerable variability in individual prac-

Scope of the problem.Myoclonus may occur in patients tices. Despite this, they agreed on six factors to be taken into
on chronic opioid therapy, and it seems to be dose related inonsideration when considering therapeutic options in the
a unpredictable manner. In a small study of patients receivinanagement of morphine adverse effects:
ing more than 500 mg morphine per day, 12 of 19 had 1. Convenience: Compliance with analgesic therapy is

Myoclonus

significant myoclonus?® A study of patients with mor- enhanced when the treatment program is simple.
phine-related adverse effects indicated that the prevalence  general, polypharmacy should be minimized when-
of myoclonus was threefold higher among patients receiv- ever possible.

ing oral morphine than among those receiving parenteral 2. Availability: Drug availability is highly variable be-
morphine, suggesting a role of metabolite production by the tween countries and the range of available therapeutic

liver.2® options strongly influences clinical decision making.
Symptomatic managementThere are no prospective 3. Cost: Some opioid formulations, nonsteroidal anti-
studies on the treatment of opioid-induced myoclonus. inflammatory drugs, adjuvant analgesics, and symp-

Consequently, current recommendations for the treatment  tomatic remedies are expensive. This must be consid-
of myoclonus are empiric and anecdotal. Agents that have ered when budgetary constraints exist, and when
been recommended include bacloféf>*diazepar®>*>3 insurance coverage is limited.
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5. The efficacy of switching routes of administration in
management of adverse effects

Comparative studies randomizing patients between
various approaches

summary, the following conclusions can be drawn
this study:

4. Familiarity: Clinician bias favors the selecting of
options with which the clinician has greatest familiar-
ity and experience. Since the most familiar option may 6.
not be the best option, clinicians should be sensitive to
this bias and should familiarize themselves with a In
range of therapeutic options, including facility with all from

of the opioid drugs available in their country. Of 1. There is no sound evidence from well-designed clin-
critical issue is the need to be familiar with the use of ical trials of the superiority of one opioid over another
the dose conversion tables in the calculation of doses regarding the side effect profile and/or analgesic
when switching between different opioids and be- profile.
tween routes of opioid administration. 2. There are now numerous reports describing improve-
5. Availability of appropriate experience and expertise: ment or resolution in adverse effects from morphine
If invasive procedures are considered, it is important after switching to an alternative opioid. Data derived
to consider the availability of local expertise. The from observational studies and reports of opioid rota-
outcome of invasive techniques is very operator- tion indicate substantial intraindividual variability in
dependent, and outcomes reported in the literature analgesic effect and propensity to adverse effects.
may not predict the outcomes of a procedure per- 3. When opioid rotation is applied in the setting of

formed by a physician who has more limited experi-
ence with the techniques involved.

6. Patient preference: In some situations, patients may
have strong preference for an option of adding another
medication or switching to an alternative mono-
therapy. Therapeutic options should be presented to

the patient, and patient preferences should weigh into 4.

final decision making.

DIRECTIONS FOR FUTURE RESEARCH

unacceptable adverse effects, the selection of an alter-
native opioid is largely empiric. A pure opioid agonist
such as oxycodone, methadone, hydromorphone, and
fentanyl is recommended. The outcome is not predict-
able and several different agents may need to be tried
sequentially.

Despite the presence of multiple recommendations for
the symptomatic management of opioid-induced ad-
verse effects, the level of evidence supporting specific
efficacy is very low.

Clinical research is needed to more formally evaluate
the relative merits of these approaches.
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APPENDIX A

Guidelines for Switching and Rotating Opioids

1. Use dose conversion table#/hen switching from one opioid to another in"maipatients, dose conversion tables are used to calculate the
dose of the new opioid. Ensure that the table being used relates to the management of chronic pain. Tables used in acute pain management
generally depict single-dosing, which cannot be applied in the chronic pain setting. In tolerant patients, the possibility of incomplete
cross-tolerance makes the use of a simple conversion on the basis of dose conversion tables potentially hazardous.

2. Dose conversion tables are guidelines omlynust be noted that the values depicted in dose conversion tables are guidelines only. There exists
large interindividual variability in response to various opioids, and this variability cannot be captured in these tables. Recent studies indicate
a wide range of dose ratios relative to morphine. However, with the exception of methadone, current literature does not clarify the exact ranges.
A suggestion, which is not supported by strong evidence, would be to decrease the dose of the new opioid by an additional 30% to 50%. This
would accommodate the variability in most cases and address the phenomenon of a lack of complete cross-tolerance when switching from one
opioid to another.

3. Dosing with the new opioidThe initial goal when switching opioids is to convert the patient to the new drug safely. As noted above,
incomplete cross-tolerance may result in a patient who is far more sensitive to the new agent than expected. Thus, it is suggested that clinicians
be conservative in their calculations when switching between opioids. It is advisable to start at doses of the new opioid lower than those
predicted by the dose conversion tables, monitor patients closely during the switch-over period and titrate to clinical effect. If pain is not well
controlled, the dose can be increased, whereas if the patient experiences adverse effects such as excessive somnolence, the dose may need to
be titrated down. It is always better to start at a lower dose and then titrate upward than to start with a dose that is too high. Close monitoring
of patients during the switch is crucial.

APPENDIX B
Dose Conversion Table of Opioids in the Setting of Cancer Pain Management
Opioid Relative Equianalgesic Doses
Morphine!22:123,164-166 10 mg PO: 7-10 mg PR

10 mg PO: 3-5 mg SC or IV

Hydromorphone”#75/167.168 Morphine 10 mg PO: hydromorphone 2 mg PO
Hydromorphone 2 mg PO: hydromorphone 1 mg SC or IV

Oxycodone!20/166.169.170 Morphine 10 mg PO: oxycodone 7.5 mg PO
Oxycodone 10 mg PO: oxycodone 5 mg SC or IV

Methadone®? N.B.—the ratio depends on the dose of previous opioid.
— If morphine 30 mg to 90 mg PO use ratio of 4:1
(ie, morphine 30 mg is approximately equivalent to 7 mg of methadone
— If morphine 90 to 300 mg PO use ratio of 8:1
(ie, morphine 300 mg PO is approximately equivalent to 35 mg methadone PO)
— If morphine > 300 mg PO use ratio of 12:1
(ie, morphine 400 mg PO is approximately equivalent to 35 mg methadone PO)
If previous morphine dose is much higher than 300 mg, the dose ratio will be higher than 12:1

Fentanyl'”'/172 Readers are referred fo tables distributed by the manufactures for dose ratios related to
transdermal fentanyl. Wide ranges are noted in these tables.
A dose ratio of morphine SC: fentanyl SC of 100:1 is suggested for parenteral fentanyl.

NOTE. Doses are depicted to indicate relative potency, ie, morphine 10 mg PO is approximately equivalent in potency to hydromorphone 2 mg PO. This would
give an equianalgesic dose ratio of morphine to hydromorphone of 5:1.
Abbreviations: PO, oral route; SC, subcutaneous route; IV, intravenous route; PR, rectal route.
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