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Review paper

Towards better pain treatment in cancer
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This review focuses on ways to ameliorate diagnosis and
treatment of cancer-related pain with currently available
knowledge and methods. The first part indicates how to
improve pain assessment and diagnosis in the cancer
patient. The second part evaluates current views for ad-
equate pain management based on evidence of double-
blind analgesic trials in cancer-related pain and deals
with misconceptions in established symptomatic therapy.
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Scope of the problem

Pain is feared in cancer patients. Pain recalls to the
presence of disease, mortality, and creates antici-
patory suffering, anxiety and depression. In view of
the discussions on euthanasia, cancer pain relief
would lead to reducing its need.

Pain is among the most prevalent symptoms in
cancer patients and affects approximately 50% at
various stages of disease.’™ Pain is the presenting
symptom in 15% of cancers—about one-third of
patients with metastatic disease and 60-99% in the
terminal stage complain of pain.>’~'? In advanced
stages, pain is moderate in 40-50% and of excru-
ciating severity in 25-30%.'>"!> Between 10 and 40%
of all cancer patients die with unrelieved pain.®1617

Results obtained in routine clinical practice are
often unsatisfactory.’”® Of all patients with cancer,
42-73% are undermedicated, with minorities,
women and patients of 70 years or older being
groups at risk.>!7'%?% Numerous studies suggest
that many physicians lack knowledge of adequate
pain assessment and the clinical pharmacological
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know-how of cancer pain management,®%:21-28

Other unfavorable prognostic factors for satisfactory
pain relief in cancer patients are severe, but inter-
mittent pain,g‘10 poor compliance with treatment
and major emotional or family problems.?

Improvement of possibilities for better manage-
ment has made unrelieved cancer-related pain
unacceptable. In all stages of neoplastic disease,
the rate of satisfactory pain relief applying the WHO
guidelines for pain management is increasing. Com-
plete pain relief is rarely achieved, but pain can
often be maintained at about one-third of its sever-
ity.?® According to recent reports, it should be pos-
sible to offer satisfactory pain treatment in 70-95%
using the guidelines of the WHO.!7:19:28-3

These data suggest that better pain management
in cancer should be possible. This goal could be
achieved by a more thorough analysis of the pain
problem tailored to the type and cause of the pain.

Towards better assessment of pain in cancer

Poor assessment of the pain is one of the important
factors of inadequate managemem.6 In analyzing
pain in the cancer patient one distinguishes the
terms nociception, pain and suffering.>” Nocicep-
tion is defined as the activity in the nervous system
following potential or actual tissue damage. Pain is
the perception of this activity with cognitive and
affective processes in the brain. Pain may or may
not be the result of active tissue damage. Although
psychological processes influence the perception of
pain, an organic lesion can ultimately be identified
in most cancer patients. Suffering may be defined as
a threat to the integrity of the personality.*® Suffer-
ing in the cancer patient affects the quality of life.
Although pain has an important influence on suf-
fering, other factors as anxiety, depression, depen-
dence, physical immobility and social isolation also
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affect the quality of life. Thus, assessing pain in
cancer is more elaborate than simple nocicep-
tion.?4°

Pain mechanisms in cancer-related pain

Although the term ‘cancer pain’ is often used, it
bears no relationship to the basic pathophysiologi-
cal mechanism of the pain. Cancer-related pain is
best classified as nociceptive pain and (non-noci-
ceptive) deafferentation pain. The pathophysiologic
mechanisms of these types of pain determine the
choice of symptomatic therapy.

In nociceptive pain, potential or actual tissue
damage, like tumor, trauma or inflammation, acti-
vates primary afferent neurons (nociceptors) by
noxious mechanical, thermal or chemical stimuli.
This activation is processed by inflammatory med-
iators, like bradykinin, prostaglandins PGE2 and
PGF2a, histamine, and substance P. If pain is caused
by activation of free unmyelinated nerve endings in
the surrounding connective tissue of a peripheral
nerve, the ‘nervi nervorum’, it is called nociceptive
nerve pairx.35"“_45 Visceral pain is another type of
nociceptive pain, and is caused by activation of
nociceptors in the viscera of the thorax and abdo-
men. Facial pain as a result of a mediastinal tumor-
ous lesion is an example of referred pain caused by
nociceptive activation of visceral structures %47 (see
Table 1). Nociceptive pain usually responds to
opioids and interventional denervation of the per-
ipheral lesion.

Deafferentation pain is an example of non-noci-
ceptive pain, in which nerve injury causes pain sus-
tained by aberrant somatosensory processing.
Presence of active tissue damage is usually absent.
The pain is no longer a warning signal for the integ-
rity of the human being. In cancer, nerve injury
often is the result of therapy. For example, pain in
the axilla and the medioposterior aspect of the arm
following a radical mastectomy may be produced by
a lesion of the intercostobrachial nerve.*® Pain is
experienced over the skin area with a sensory dis-

Table 1. Classification of pain mechanisms in cancer-
related pain

Nociceptive Non-nociceptive

Nociceptive pain per se Deafferentation pain
nerve injury pain
central pain

Psychogenic pain

Idiopathic pain

Nociceptive nerve pain
Visceral pain
Referred pain
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turbance. Non-painful stimuli, like slight touch and
moderate cold, may produce pain. Another type of
deafferentation pain results from damage to the cen-
tral nervous system, and is called central pain. In
cancer, spinal cord compression by epidural metas-
tases is probably an often unrecognized cause of
central pain.

Deafferentation is not or less responsive to treat-
ment with non-steroidal anti-inflammatory drugs
(NSAIDs)**° and opioids than nociceptive
pain,’**? and tends not to respond to neurolytic
procedures.”'54 In contrast to nociceptive pain, de-
afferentation pain often precludes pain treatment
directed at the underlying cause. Thus, the distinc-
tion between nociceptive and deafferentation pain is
of crucial importance for the type and efficacy of
symptomatic therapy. The clinical distinction is made
by showing the presence of active tissue damage,
like tumor or metastasis, corresponding to the site
of the pain. Nociceptive pain in cancer often has an
increasing intensity. In deafferentation pain, there
usually is a short latent period following the onset
of nerve injury. Furthermore, the presence of patho-
logic sensory phenomena, like hyperpathia and allo-
dynia for cold and touch, are characteristic
symptoms in deafferentation pain.>®> Of course, both
nociceptive and deafferentation pain may occur
together, and malignant nerve pain may be a good
example of this. If a tumor compresses a nerve root or
plexus, the mechanism consists in activation of free
nerve endings in the connective tissue surrounding
the nerve sheath. If no anti-tumor therapy is institu-
ted, the tumor will invade the nerve fibers and this
may lead to severing of the nerve with deafferenta-
tion. Consequently, mechanisms which lead to the
development of deafferentation pain may appear.

Pain assessment

Pain measurement is an important parameter for
accurate diagnosis, monitoring of therapeutic effi-
cacy and quality of life. The discrepancy between
the physicians’s and patient’s estimate of the sever-
ity of the patient’s pain seems to be the most power-
ful predictor for pain management, apart from
risk-group analysis.6’19‘56 Poor pain assessment
appeared to be an important barrier to good pain
management.'® According to the cognitive-beha-
vioral model, pain has an intensity, an affective
value and an evaluative dimension.>”->® Pain inten-
sity is measured by self-report on validated scales.>®
A new pain in a cancer patient is often the first sign
of progressive disease, and may lead to anxiety,



denial and dysphoria. In contrast to patients with
benign pain who may aggravate their pain, cancer
patients often dissimulate out of fear for elaborate
testing or morbidity induced by anti-cancer ther-
apy.%® The evaluative process of pain is based on
cognitive strategy and personality traits, and colors
the meaning for the individual patient. For example,
headache could be a sign of a brain tumor or
abdominal pain a sign of recurrent malignancy.

The goal of cancer pain assessment is identifica-
tion of the underlying type of the pain, and clari-
fication of the relationship between the neoplasm
and the pain, thereby providing information about
potential new anti-neoplastic therapy. In the assess-
ment of pain in cancer, the physician should be
familiar with the biological behavior of the primary
neoplasm, with neurological and pain assessment,
and with possible approaches to pain treatment and
anti-tumor therapy. At the Pain Clinic of the Mem-
orial Sloan-Kettering Cancer Center rigorous assess-
ment lead to a new diagnosis of metastatic disease
in 64% of the patients and in 36% to a new neuro-
logical diagnosis.?* Although it is tempting to relate
all new pain in cancer to progression of malignant
disease, no fewer than one-third of pain problems in
cancer patients are due to non-malignant causes.®’
It is widely accepted that 15-46% of patients with
systemic cancer who are admitted to an oncological
service have neurological symptoms.éz'63 About half
of these neurological symptoms are explained by
metastatic involvement of the nervous system.64

Early diagnosis of recurrent disease or progres-
sion of disease during anti-tumor therapy may lead
to institution of a new anti-tumor treatment.** This
may prevent permanent disability. For example,
early diagnosis of spinal cord compression pre-
serves mobility and independence. Thus, a specific
pain diagnosis clarifying the pain syndrome, the
pathophysiology of the pain and the status of the
disease can enhance quality of life by more success-
ful pain treatment, a better functional outcome and
facilitates tumor control. One of the most important
causes of inadequate pain management is due to
inaccurate localization of the primary site of disease
responsible for the pain syndrome. For example,
referred pain and radicular pain should be carefully
distinguished from pain experienced at the site of
tissue damage.

Towards a better pain treatment of the cancer
patient

Following a thorough assessment providing a pain
specific diagnosis, options for symptomatic and

Towards better pain treatment

anti-tumor therapy can be chosen. In nociceptive
pain treatment, systemically administered analge-
sics are the hallmark of symptomatic therapy. Most
pains in cancer can adequately be treated by orally
administered analgesics, although 10-20% would
not respond satisfactorily to this type of manage-
ment.?®

Drug selection

For analgesic drug selection in nociceptive pain in
cancer, the three-step analgesic ladder is strongly
advocated by the WHO.3'"*> A number of field stu-
dies have explored its Vawulidity.za’zg'éé_69 Between 80
and 90% of patients can be treated adequately using
this approach. Oral application around the clock in
an individually titrated dosage is recommended.”®
With unsatisfactory results the patient should move
to the next step. Side-effects should be pharmaco-
logically prevented when possible.

The pharmacological treatment of pain in cancer
as presented here is based on evidence from
reviewed randomized double-blind analgesic trials
using a literature search in the Medline database
over the period 1976-1994. If earlier publications
were mentioned, these were also reviewed.

Step 1. For mild pain the non-opioid analgesics aceto-
aminophen (paracetamol) and the NSAIDs are used.
Acetoaminophen probably acts by a central
mechanism.”! It lacks the gastrointestinal, hemato-
poietic and renal adversities, but is less effective in
inflammatory conditions than the NSAIDs. The latter
exert their principal analgesic effect by inhibition of
the enzyme cyclo-oxygenase preventing the release
of PGE2.7% There is increasing evidence that NSAIDs
also exert a central analgesic action at the dorsal
horn of the spinal cord.”>7® NSAIDs may play a
special role in metastatic bony disease 7777
Experimentally, aspirin inhibits tumor growth in
metastatic bone tumors. Prostaglandins mediate the
hormonal response of certain tumors in bone.?%#!
The onset of bone pain appears to be mediated
primarily through PGE2, either produced by the
tumor or indirectly by pressure of the tumor mass
on adjacent tissues. "8

There is evidence from controlled trials that
NSAIDs provide better pain relief than weak
opioids® in opioid-naive patients, while previous
opioid users prefer weak narcotics over NSAIDs.
This suggests that NSAIDs should be prescribed
prior to initiating narcotic therapy in cancer patients
suffering pain and may reinforce the application of
the WHO stepladder.
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There are no conclusive studies showing which
NSAID is more effective in nociceptive pain in can-
cer and neither the optimal dose nor the route of
administration have been established in clinical
trials in cancer patients (see Table 2). In a dou-
ble-blind comparative cross-over study of eight
NSAIDs and paracetamol in the treatment of noci-
ceptive pain in cancer, naproxen, diclofenac and
indomethacin were the most potent analgesics with
approximately equal side-effects #* However, statis-
tical significant differences in analgesic effect were
not reported in this trial, as well as in two other
studies.?>® In two controlled studies, a dose-
dependent analgesic effect for ketotifen and
naproxen was reported in nociceptive pain due to
bone metastasis.®”*® The potential for dose-depen-
dent toxicity requires an upper limit for dose titra-
tion which is generally 1.5-2 times the standard
recommended dose.?’

Step 2. If an NSAID provides unsatisfactory pain
relief, the next step of the analgesic ladder includes
both an opioid and a non-steroidal drug. Several
controlled studies provide evidence that the com-
bination of an opioid with a NSAID provides better
pain relief than an NSAID alone,*#%% although
not unequivocally®>=’ (see Table 3). In nociceptive
pain, especially due to bone metastasis, some
NSAIDs (zomepirac, ketoprofen, pirprofen, indo-
profen) seem at least as potent analgesics as weak
opioids in combination with aspirin/phenaci-
tin.®32%%7 The role for weak opioids, such as codeine
and hydroxycodone, in cancer pain treatment is
controversial. Codein is partially biotransformed
in the liver to morphine. At the time of publication
of the WHO guidelines, slow-release morphine pre-
parations were not easily available throughout the
world. We prefer to eliminate Step 2 in cancer pain
treatment. As an alternative for codeine in step 2,
the noradrenergic p-agonist tramadol has been
advocated *®1°?

Step 3. Morphine is considered as the drug of first
choice. It can be administered orally with a dose
individually tailored to each patient without an arbi-
trary upper limit. Slow-release morphine (MS Con-
tin) gives peak plasma concentrations 2 h after
oral intake, and can be dosed two or three times
daily, and is as potent as immediate-release pre-
parations'®*'%” (see Table 4). Methadone is sug-
gested as a good alternative in patients after they
had prior exposure to morphine.zs'108

Towards better pain treatment

Causes for undertreatment with opioids

The lack of understanding and misconceptions
about the use of opioids is probably one of the most
important factors of inadequate pain relief in cancer
patients. Practical aspects of opioid pharmacother-
apy encompass drug selection and dosing consid-
erations, including selection of an appropriate route
of administration, dose titration and the manage-
ment of side-effects. Lay citizens mostly fear the
development of confusion, tolerance and addiction,
and health care professionals fear opioid-induced
addiction and respiratory depression.?”-'%

Misconceptions: tolerance, addiction and depen-
dence. The presumption that opioids are addictive
and concerns about tolerance and toxicity still leads
to the undertreatment of pain.22‘28'60 The terms tol-
erance and (physical) dependence are often con-
fused with (psychological) addiction.

Tolerance designates that with repeated admin-
istration, increasing doses are needed to obtain the
desired effect. Tolerance may manifest with a
shorter duration of the drug action or by break-
through pain. In cancer-related pain, it is difficult
to assess the development of tolerance. Higher dose
requirements may reflect increased tissue damage,
rather than the development of tolerance. Maybe for
these reasons, the development of tolerance in
cancer-related pain is rarely a clinical prob-
lem.'9%11%112 Tolerance can become a clinical pro-
blem if the physician refuses to prescribe larger than
standard doses.?> Cross-tolerance is incomplete,
therefore switching to an alternate opioid and
selecting 50% of the equianalgetic dose may result
in effective analgesia.?>®%!'? Rapid tolerance devel-
ops for respiratory depression, in contrast to the
slow tolerance to obstipation.

It is a critical issue to recognize that it is possible
to become physically dependent without evidence
of addiction.?®> Physical dependence may manifest
by the presence of the abstinence syndrome follow-
ing abrupt discontinuation of an opioid or admin-
istration of an antagonist (naloxone).

Addiction (psychological dependence) refers to
compulsive drug-seeking behavior to obtain desired
effects other than pain relief. It should be suspected
to be present if subjects demonstrate compulsive
use, loss of control over drug use, if medication is
stolen, etc. The only controlled study to date indi-
cated that addictive behavior rarely (four out of
11 882 patients without a history of addiction) occ-
urs when opioids are used for pain relief 1147120
There are no long-term studies documenting that
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chronic use of opioids for pain would lead to addic-
tion; in fact, one controlled study provides that it
does not."?! It is essential to inform health care
providers, the patient and his/her family that the
risk of addiction to opioids is extremely small.

Dose selection and adjustment. Administration of
opioids in insufficient doses may lead to an increase
in opioid consumption without the desired analge-
sic effect.” High doses are often misinterpreted by
physicians, who therefore undermedicate patients
rather than using the endpoint effective analge-
sia.'?? In this respect it is important to mention that
there is no preset maximum dose for opioids and
the inter-patient variation in oral bioavailability is
large, e.g. 50% for morphine.''? Each patient has
their own optimal dose giving the balance between
optimal pain relief and manageable adverse effects.

Other causes of undermedication are too long
dose intervals and as-needed medication. Initially,
patients can be titrated on immediate-release mor-
phine tablets (10 mg q 4 h) and, once stabilized,
converted to slow-release forms in a 12 h dosing
schedule to ameliorate patient compliance.'??
Occasionally, a 12 h dosing schedule is useful when
drowsiness occurs at about 4 h after administra-
tion.'*

Apart from formulations with slow-release deliv-
ery, opioids should be dosed six to eight times in
24 h.Itis better to prevent pain considering the time
needed to achieve adequate blood levels of the
analgesic and providing blood levels at about mini-
mal effective concentrations for pain relief. In
breakthrough pain the dose of morphine should be
increased by at least 50%.'%*

Dose reductions should be considered with renal
impairment and in patients over the age of 60
years.'?> Renal impairment may reduce the clear-
ance of morphine-6-glucuronide,'? an active meta-
bolite of morphine, and alternative opioids are
recommended in this setting, e.g. metha-
done.'?#'?#7"132 5 advanced liver disease, morphine
hepatic extraction is diminished and this also
requires dose reduction.!33134

Sequential trials with other opioids. Some patients
may benefit from a sequential trial with another
opioid, based on binding differences for u-, k- and
é-receptors, and incomplete cross-tolerance to
analgesic and adverse effects of different
opioids.?>113:122.135 gwitching from one opioid to
another, 50% of the equivalent analgesic dose
should be given as a starting dose.'®® This is based
on the established empirical information that cross-
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tolerance among opioids is not complete and that
the relative potency of opioids may change with
repetitive dosing. Furthermore, there exists a large
variation in oral bioavailability of the same opioid
between patients (4-fold) and between different
opioids, e.g. 26%13% for morphine and
79 + 12% for methadone.''? For successful switch-
ing to another opioid with equianalgesic potency,
we refer to other reviews, >2>:61:136

Side-effects of opioids. Side-effects or the fear for
side-effects are potential hazards that may lead
to underdosing of analgesics, in particular of
opioids. Inappropriately managing adverse reac-
tions is another cause of failure of opioid therapy.’
The emergence of side-effects depends on age, con-
current administration of other drugs, prior opioid
exposure, starting dose and the route of adminis-
tration.

The management of adverse effects is necessary
to optimize the potential benefit of these drugs.
Nausea and vomiting may develop in 10-40%, espe-
cially after initiating opioid therapy at a rather high
dose (60 mg/day).*#137:13 The transient stimula-
tion of the medullary chemoreceptor trigger zone
and increased vestibular sensitivity usually disap-
pears within 3-7 days and may easily be overcome
by an anti-emetic, e.g. metoclopramide. Opioid-
induced constipation is so frequent that every
patient should receive prophylactic laxatives. Doses
of these drugs should be increased as necessary. In
refractory constipation, a trial with magnesium sul-
fate or with oral naloxone with low bioavailability
and a relative selectivity of opioid receptors in the
gut can be used.' Opioid-induced constipation
may induce vomiting and lower opioid absorption
with the emergence of breakthrough pain. Alterna-
tive routes of administration frequently provide a
good alternative. Cognitive impairment is mainly
seen in older patients with impaired renal function,
and initial dosing should be lower, e.g. slow-release
morphine 10 mg b.i.d. to avoid delirium. Cognitive
dysfunction occurs acutely with elevation of opioid-
dosing, but tolerance to this effect usually occurs
within a few days.'®® Inordinate fear of opioid-
induced respiratory depression is an important
impediment to adequate pain control in cancer. The
patient at risk has an abrupt absence of the respira-
tory-stimulating effect of pain, as for example in
patients receiving high doses of opioids and under-
going a local anesthetic procedure.

Alternative routes of delivery. In patients with swal-
lowing difficulties or with gastro-intestinal obstruc-



Table 5. Fentanyl patches and equianalgesic doses of
morphine

Oral 24 h momhine Fentany! patches TTS

(mg/day) (ug/h)>>*
45-134 25
135-224 50
225-314 75
315-404 100
405-494 125
495-584 150
585-674 175
675-764 200
765-854 225
855-944 250
945-1034 275

1035-1124 300

tion, when a rapid onset of analgesia is required or
in highly tolerant patients who require ultra-high
doses, alternative routes of delivery need to be con-
sidered. Recently, promising results were reported
from rectal, transdermal, transmucosal and s.c.
administration by new delivery systems. Neverthe-
less, alternative routes do not necessarily provide
more effective analgesia,141 although opioids are
more potent given by the parenteral route! 427144
(see Table 4).

Controlled-release morphine can also be adminis-
tered rectally in the same dose as the oral route, as
the bioavailability is in general equal for oral and
rectal delivery.l"s’146 For patients with difficulty in
swallowing and for children, oral controlled-release
suspension is a valuable alternative.’*” A transder-
mal delivery system of fentanyl available in 25, 50,
75 and 100 ug/h has proven to be a safe, non-inva-
sive and effective method of managing nociceptive
pain in cancer.%148 Equivalent analgesic doses of
morphine have a rather wide range due to variations
in absorption profile (Table 5). Using these conver-
sion tables, 50% of patients will obtain adequate
pain relief, while the other half has to be titrated
upwards.149 Continuous delivery reaches a plateau
after 4-6 days.®'>' Patches should be changed
every 72 h, although pharmacokinetic variability is
large and some patients may require 48 h dosing
intervals. Constipation seems less frequent with fen-
tanyl than with morphine.'>? Limitations are poor
adhesion of the patch and the time required to
titrate to optimal dosing, sometimes as long as 2
weeks. However, it seems a valuable adjunct in
patients with difficulties in swallowing such as head
and neck tumors, and with gastro-intestinal side-
effects,148:153.154

In an open label study, administration of oral
transmucosal fentanyl citrate (OTFC) in a flavored

Towards better pain treatment
Table 6.

Opioid treatment with persistent pain and unmanageable
side-effects

Adjuvant analgesic

Alternative route of delivery (epidural, transdermal, etc.)
Sequential trial with other opioid

Anti-tumor therapy

Invasive neuroablative procedure

candy base (lolly-pop) appeared to be a promising
analgesic for incident and breakthrough pain.'>®

Subcutaneous infusions provide an alternative to
the transdermal or transmucosal route, and may be
expected to become increasingly popular with the
availability of new drug—electronic device sys-
tems.'*® The oral dose should be divided by 2 to
obtain the equianalgesic s.c. dose of morphine.'%’

Patient controlled analgesia (PCA) is a mode of
opioid administration that employs the concept of
individualization of analgesic dosage wherein the
patient, within limits, can titrate his analgesic
requirements. PCA can be used safely and effica-
ciously in outpatients with pain due to cancer.'?815?
The equianalgesic i.v. dose of morphine is 30% of
the oral dose.'®°

Continuous epidural opioids with an ambulant
pump with or without the addition of local anes-
thetics diminishes the systemic requirements of
opioids, thus alleviating systemic adverse
effects.110141:161-165 poidural or subarachnoidal
opioids are indicated when oral opioids provide
unsatisfactory pain relief or when dose escalation
leads to intolerable or unmanageable side-
effects. With these techniques, about 80% of out-
patients enjoy satisfactory pain relief.''! Rates of
complications as obstruction, dislocation or infec-
tion of the catheter depend on the time period the
catheter remains in situ. On the short term, i.e. the
first 290 days, epidural opioid infusion appears to
give a lower complication (8%) rate than spinal
opioids (25%). After this period, the complication
rate of epidural administration rises steeply up to
50% (obstruction and dislodgement of catheter).
The subarachnoid route is preferred in patients with
life expectancy of 1 month or more, and in patients
with a shorter life expectancy an epidural catheter
would yield satisfactory results.!*®

There is considerable controversy about the
advantages of spinal and epidural opioids. The sup-
posed spinal selectivity for opioid binding is ques-
tioned by pharmacological data. For example, after
an epidural dose of an opioid, systemic uptake is
comparable with a pharmacological profile follow-
ing intramuscular injection.s’o'16 167 The addition of
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Table 7. Adjuvant analgesics in cancer-related pain syn-
dromes

Cause of pain Use of adjuvant

analgesics

Bone metastases diphosphonates
radiopharmaceuticals
corticosteroids
tricyclic antidepressants
carbamazepine
mexiletine

topicals: lidocaine,
capsaicin, NSAIDs
antibiotics

baclofen
corticosteroids

Nociceptive nerve pain
Deafferentation pain

Occult infection

Muscle spasm

Increased intracranial
pressure

Hepatomegaly corticosteroids

adjuvants, such as local anesthetics and clonidine,
probably provides the relative advantage that
is obtained with the epidural administration
r0ute.161’163_165

Intramuscular administration of opioids is painful
and is not advised in the management of cancer-
treated pain.

Unsatisfactory pain relief with uncontrollable side-
effects. If opioid administration does not lead to an
acceptable balance between pain relief and side-
effects preventing further dose escalation, several
interventions can improve this equilibrium by re-
ducing the opioid requirements. These include
concurrent use of alternative pharmacologic ap-
proaches, appropriate anti-tumor therapy or the use
of invasive neuro-ablative procedures (see Table 6).

Adjuvants

Adjuvant analgesics may either enhance the analge-
sic effects of opioids or provide intrinsical analgesic

P e . . . 8.16
activities in specific pain syndromes'®® 168169 (see

Table 7).

Glucocorticoids. The only controlled study evaluat-
ing 16 mg methylprednisolone b.i.d. versus placebo
during 5 days showed a significant reduction in both
pain and analgesic consumption in terminally ill
cancer patients.'’® Uncontrolled studies and anec-
dotal data suggest that corticosteroids improve pain
control in malignant nerve pain,'*'”! increase intra-
cranial pressure,'’>'”? acute epidural spinal cord
compression,'’>'7*  superior vena cava syn-
drome,'”> metastatic bone pain,lm_178 hypertrophic
pulmonary arthropathy, symptomatic lymphedema
and painful hepatic capsular distention.6%179-183
Dexamethasone is the preferred corticosteroid
based on its minimal sodium-retention activity and
superior potency when compared with other ster-
oids.’®* The commonly used initial dose of dexa-
methasone in spinal cord compression is 100 mg i.v.
A controlled study has shown that initial bolus of
10 mg i.v. followed by 16 mg/day may act as well
on pain relief and arresting neurological progres-
sion, and results in smaller risk on serious side-
effects.’”*

Glucocorticoids inhibit phospholipase A2, an
enzyme that liberates arachidonic acid from cell
membranes providing a substrate for prostaglandin
synthesis. Thus, corticosteroids may enhance pain
control by inhibiting the inflammatory response.
One assumes that the benefit of glucocorticoids in
epidural spinal cord compression and brain metas-
tases results from reduction in peritumoral edema.
Experimental research in neuropathic pain suggest
that steroids reduce neuronal hyperexcitability in
neuromas, possibly by a direct effect on the cell
membranes.'®

Tricyclic antidepressants. The proven analgesic
action of tricyclic antidepressants seems to be inde-

Table 8. Antidepressants in randomized controlled analgesic trials in nociceptive cancer-related pain

First author Pain mechanism Drug? Dose No. of No. of  Study Comparative analgesic
and year (mg/day) patients doses design efficacy significant?
Fiore‘ngtisno, metastatic cancer pain imipramine 150 40 M PCDBPa NS

1967

Beaumont, terminal cancer pain clomipramine 60 20 M PCDBPa NS (trial failed: 12 drop
1980'%4 outs)

Walsh, chronic cancer pain imipramine 50-75 69 M PCDBPa reduced morphine
1986199 consumption

# Administered p.o. unless indicated otherwise; M =multiple dose; PC =placebo controlled; DB =double blind; Pa =parallel group;
NS =not significant; p = placebo.
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pendent of mood and applied doses are usually
lower than required for their antidepressant
effect.'® 1% The primary indication is pain due
to nerve injury without local ongoing tissue
damage, i.e. deafferentation pain >%186-188.190-192
Their analgesic effect in nociceptive pain in cancer
remains to be established in controlled stu-
dies.'8?"193-19 No benefit has been shown by add-
ing imipramine to pain regimens in nociceptive pain
in cancer.’®® A controlled study on imipramine in
chronic cancer pain patients showed a significant
reduced morphine consumption independent of
antidepressive action.'® Adding clomipramine in
outpatients with advanced cancer showed inconclu-
sive results, although an opioid-sparing effect was
suggested.'®* Co-administration of antidepressants
increase the bioavailability of morphine,'’
although the potentiation of morphine analgesia
is thought to be mediated by an intrinsic effect
of the antideprfessant.196 Thus, at present there are
no controlled studies that support intrinsic analgesic
effects of antidepressants in nociceptive pain inde-
pendent of their effect on mood (see Table 8). How-
ever, antidepressants seem to be quite useful in
cancer patients who experience sleep disturbances
or depression.

Doses should be started low (10 mg amitriptyline
at night) and gradually increased until satisfactory
pain relief is achieved or until the highest tolerable
dose. Often doses of 50-75 mg/day are sufficient,
although optimum dosages and schedules have not
been established.'®® Onset of analgesia varies from
1 day to 10 weeks. Common side-effects include dry
mouth, drowsiness, urinary retention, orthostatic
hypotension and constipation.

Anticonvulsants. The use of anticonvulsants such as
carbamazepine has been favored for lancinating
and paroxysmal pains in analogy with the proven
effectiveness in trigeminal neuralgia. However, this
is currently unsupported by controlled studies.

Local anesthetics—antidysrbythmics. In two con-
trolled studies i.v. lidocaine appeared to be ineffec-
tive for neuropathic cancer pain,'***° although it
has a proven efficacy in deafferentation pain.?®!
Several controlled studies have reported the oral
local anesthetic mexiletine as an effective analgesic
in deafferentation pain such as diabetic polyneuro-
pathy,?°%2% while topical lidocaine has shown to be
effective in two controlled studies on postherpetic
neuralgia.’®*?% Thus, the use of local anesthetics in
nociceptive cancer pain is currently limited to epi-
dural and intrathecal techniques.’ 2-165

Towards better pain treatment

a-adrenergic agonists. In a double-blind placebo
controlled study intrathecal administration of the
partial a,-agonist clonidine was shown to induce
analgesic properties in postoperative patients.‘”"o6
Epidural clonidine was shown to be ineffective
in a controlled study of post-thoracotomy pain.??’
In a double-blind randomized trial in 85 patients
with nociceptive pain due to cancer, epidural clo-
nidine showed a significant analgesic effect as an
adjunct to morphine in patients with nociceptive
nerve pain, but was ineffective in somatic and visc-
eral (nociceptive) pain.?’® The latter was described
by the lack of frequent dose titration in the study
protocol. Uncontrolled clinical studies and anecdo-
tal data report promising results with epidural and
intrathecal clonidine, as well as in morphine-toler-
ant patients who suffer from nociceptive pain in
cancer.?%?72'2 Oral, epidural and transdermal cloni-
dine have been suggested as effective analgesics in
deafferentation pain.?'?> The analgesic action of clo-
nidine is thought to be mediated by a local spinal
action on aj-adreno-receptors without interacting
with opioid receptors.?'* Thus, there is some evi-
dence for epidural clonidine use as an adjunct to
morphine in nociceptive nerve pain, but conflicting
reports about the analgesic efficacy of clonidine in
nociceptive pain of viseral and somatic origin.

In one controlled study of 52 patients oral flupir-
tine (up to 600 mg/day) was superior to pentazocin
(300 mg/day) in the treatment of unspecified
‘cancer-related’ pain.?’® The analgesic activity of
flupirtine was postulated to be mediated via
ay-adrenergic mechanisms.

Anxiolytics, antipsychotics and sedatives. The ben-
zodiazepine midazolam has a role in painful pro-
cedures exerting its anterograde anamnestic
properties and has been shown to be superior to
the short-acting opioid fentanyl in two controlled
studies 2'®2"7

There are no well designed controlled studies that
support the analgesic efficacy of anxiolytics, anti-
psychotic drugs or sedatives in cancer-related pain.
Therefore, these classes of drugs are to be avoided
because they provide sedation without improving
analgesia'®??'%22! (see Table 9). The weak anti-
psychotic tiapride has been promulgated in three
double-blind controlled trials for the treatment of
nociceptive cancer-related pain.???7%%* ts analgesic
efficacy, however, is not superior to aspirin.??®

Ampbetamines. If opioid-induced sedation limits
further dose escalation, adding the amphetamine
methylphenidate (e.g. 10 mg at 8.00 h and 15 mg

Anti-Cancer Drugs - Vol 7 - 1996 13



PLI Dellemijn and CJ Vecht

‘eaytubis jou = gN esop aidunw = ‘esop ajbuis = g :puljg-8buis = gg ‘pullg-ejgnop (uou)=ga(N) :pel1oucd-ogsoe|d (uou) = Dd(N) ‘esimiaylo pejesipul ssejun "o'd paIaiSIuIWPY,

(€) ured onuyue pue

0e apixodezelplo|yo (9) siseisejaw pue siownj
0g auizesadiojyooid Arewd snouea o} anp ured 6125861
SN 080a9%d5d 1] 6 G/ auizAxoipAy aAndeoioou :dnoub paxiw ‘auns1adng-uos|aSSOA
S ve 00§ ‘Wl Jo "A’) uMidse
SN 00800dN S ve 00€ "wry 4o A’ apudey J8dued 8ANOE om_ Mhﬂmm..“%h szzV861 ‘[9ARID
pue siown) Arewnd snouea
ord <ur 800dN S L2 009-00€ w1 snsJeA "o°d apuden 0} anp ured aaydedioou vzzC861 ‘H18Q 81
sise]sejlaw
pue siown} Arewud snouea
d<epuden  098300d S 62 002 ‘w| apuden o} anp ured aandedioou £22086 1 ‘19ABID
slown) %%8u pue
pesy Arewud jo sisejsejsw
d<sepuden  028a9d S (1] 00€ ‘A'l apuden o} anp ured suoq aAldesioou 2226461 ‘ApAnujig
d = |enqeqooas < g|N Sl 0G SNSIBA ¢ |BIQIBQOO8S SNSIBA gIN
auiepod snsieA (gIN)
d=aulspoo = g|N 00293a9d S o€ 0G SnsiaA ¢ |opiqeuue20IpAyERIIe)} ured aAndasioou <z8.61 ‘lenbeig
gl pue g ‘w-| suydiow 8AI8U—{BI8ISIA—BUOQ
suizewouidons) ‘19ouen o} anp
< aulydiow aS0dN S ot GlL pue G/ ‘W'l suIzewoidons) ured aAndaosioou 2129961 ‘1eAeeg
dueoyiubis Aoeoiye ubisap sasop sjuened  Apy(Aep/Bu) Jeak pue
oisebjeue aanesedwo) Apnig jo 'ON jo 'ON asoq e(s)Brug wsiueyosw ued Joyine isi4

ured pejejai-Jadoued aAndssioou uy sjewy oisableue peyjosuod peziwopuel Ul SBAEPas pue sonoydAsdiuy 6 e|qel

1996

Vol 7 -

Anti-Cancer Drugs -

14



Towards better pain treatment

Table 10. Amphetamines in randomized controlled analgesic trials in nociceptive cancer-related pain

First author Pain mechanism Drug?® Dose No. of No. of Study Comparative analgesic
and year (mg/day) patients doses  design efficacy significant?
Bruera, nociceptive pain mazindol 30 M PCDBCO mazindol >p
198623 in terminal cancer

patients
Bruera, nociceptive pain due methylphenidate 32 M PCDBCO methylphenidate > p
1987%2° to local recurrence

or metastasis
Bruera, cancer pain methylphenidate 20 M PCDBCO methylphenidate >p
1992230 in cognitive function

#Administered p.o. unless indicated otherwise, PC =placebo-controlled; DB = double-blind; SB =single-blind; S=single dose;

M = multiple dose; p =placebo.

at 12.00 h) allows enhanced pain control both by
potentiating the analgesic effect of opioids, and by
raising opioid dose with less sedation and improved
physical activity and cognitive function®26-23° (see
Table 10). Mazindol has a similar effect on pain
intensity, but seems to be hampered in clinical use
by lack of a favorable effect on patient activity and
appetite, and may cause delirium.?>!

Dipbospbonates. The diphosphonates pamidronate
(APD) and clodronate (CL2MDP) relieve bone pain
from osseous metastases in breast cancer and muiti-
ple myeloma in several controlled studies??*~%%®
(see Table 11). Unfortunately, the analgesic effect
is relatively small and the studies lack uniform vali-
dated methods of pain assessment.?>® Nevertheless,
these drugs can be recommended in patients with
refractory bone pain.>®*3%*> In controlled studies
a reduction in analgesic consumption was observed
in 50-60% of the patients starting after 6-8 days but
for a sustained period.?”*¢ Diphosphonates stabi-
lize bone by increasing calcium absorption and inhi-
biting osteoclasts.?*”'%*® pamidronate disodium and
clodronate can both be administered orally and i.v.
For example, APD may be started by i.v. infusion of
30-60 mg in 4-6 h., followed by 30 mg every 2
weeks i.v. or by 150 mg b.i.d. orally.**

Radiopbarmaceuticals. Both placebo-controlled
and open-label studies report that osteoblastic bone
metastases in prostate and breast cancer show a
response rate of 45-82% to strontium-89 by a reduc-
tion of new pain sites, analgesic consumption
or radiotherapy and improving the quality of
life?>>~%°8 (see Table 12). Although the optimal dose
has not been established, a dose-response relation-
ship seems to be present.?>” This therapy can safely
be repeated several times every 3 months. It is a
useful adjunct to external beam radiation, even
when external radiation to spinal cord tolerance

was received.?**?°3 A 20-30% drop in platelet count
is to be expected at week 5-6 (advisable platelet
count > 60 000) after injection without a significant
drop in white blood cell count.?*® Patients with
symptomatic metastatic prostate cancer in whom
androgen blockade has failed are the preferential
candidates for strontium-89.

Antibiotics. Local infection is a common cause of
pain in local recurrence of head and neck tumors,
and a prompt and sustained response to empirical
antibiotic therapy may confirm the diagnosis and
relieve the pain.?*260

Calcitonin. The first controlled study using salmon
calcitonin (200 IU q.i.d. for 48 h) in 32 patients with
nociceptive pain of various primary tumors, and in
only 16 due to bone involvement, only four of 13
patients showed a analgesic response to calcitonin
in contrast to none of 12 to placebo.>®® All the
responders had nociceptive bone pain due to
metastasis. In another controlled study 20 out of
42 patients with nociceptive bone pain due to
metastasis reported partial pain relief after a single
i.v. salmon calcitonin infusion of 200 IU. The 20
good responders entered a double-blind placebo-
controlled trial showing significant pain relief and a
significantly longer period before they required
analgesics.?®' However, the analgesic effect of cal-
citonin seems quite small and more controlled stu-
dies are needed to define its role in the treatment of
pain in bone metastasis.

Neuroablative techniques
Nerve blocks and neuroablative procedures are
nowadays seldom applied because of their high fail-

ure rate, transient effect, high incidence of side-
effects, and refinement of oral and spinal opioid
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Towards better pain treatment

Table 12. Radiopharmaceuticals in randomized controlled analgesic trials in nociceptive cancer-related pain

First author Pain mechanism Drug? Dose No. of Study Comparative analgesic
and year (uCi/day) patients design efficacy significant?
Buchali, nociceptive bone pain  strontium-89 2.03 41 PCDB NS
1988298 due to metastasis

in prostate cancer
Lewington, nociceptive bone pain  strontium-89 1 inj. 32 PCDB strontium-89 > p
19912%6 due to metastasis versus

in prostate cancer strontium (p)
Maxon, nociceptive bone pain rhenium- 30-35 20 PCDBCO rhenium-186 >p
1991299 due to metastasis 186(sn)HEDP (=9%""Tc-MDP)

of various primary
tumors

2Administered p.o. unless indicated otherwise; (N)PC =(non) placebo-controlled; (N)DB =(non) double-blind; NS =not significant;

p =placebo.

administration,28:262:263 Diagnostic local anesthetic
blocks are unreliable and do not represent a good
prognostic indicator for the effect of neurolytic
block. The best indication for neuroablative proce-
dures, e.g. percutaneous cordotomy, is unilateral
nociceptive pain in a patient with a limited life
expectancy of less than a few months. Unilateral
lumbar plexopathy by pelvic malignancy or true
unilateral chest wall pain by invasion of a mesothe-
lioma are other indications that enable relief for
several months.2622% Bilateral nociceptive pains
that cannot be managed by simpler means are
handled by the more efficacious mesencephalic
tractomy, which carries greater risk on morbidity,
or the less effective medial thalamotomy.>® Oral
opioids should instantaneously be reduced drama-
tically when a successful block is performed to
avoid respiratory depression.

Alternative approaches in cancer-related
pain treatment

Because the perception of pain has multidimen-
sional aspects, pain treatment should also address
cognitive and emotional domains. In this respect
cognitive-behavioral training and coping skills
appeared less effective than hypnosis training.'®
Both anxiety and depression enhance the pain
experience and should therefore be treated.

Problem areas: poor response of a
specific pain syndrome to analgesics

Inadequate pain control may relate to a poor
response of both nociceptive or neuropathic pain
to analgesics. Both movement-related incident

pains and neuropathic pain seem to be the main
contributors *1°158

In nociceptive pain. In nociceptive pain, NSAIDs
exert their specific analgesic effect by inhibiting the
inflammatory response. Nociceptors can also be sti-
mulated by mechanical pressure or stretch without
the presence of inflammation. For example, back
pain exclusively manifesting on coming to the
upright position and disappearing at rest, may be
the consequence of instability of the spinal column.
This movement-related pain or incident pain on
weight bearing responds poorly to pharmalogical
approaches.’®® Enhancing spinal stability by an
individual tailored corset or by orthopedic surgery
often provides a satisfactory solution. Furthermore,
in headaches due to increased intracranial pressure
in meningeal carcinomatosis, conventional analge-
sics are usually ineffective. Drainage of cerebro-
spinal fluid by lumbar punction with or without
intrathecal chemotherapy or employment of radio-
therapy may vyield the only effective pain relief.
Finally, nociceptive pain due to pancreatic cancer
is classically known to be relatively resistant to
opioids and a celiac plexus block may be consid-
ered at an early stage.264‘26S

In deafferentation pain. Pain syndromes caused by
the treatment of cancer are often due to lesions of
the nervous system. Oncological surgery may sacri-
fice a peripheral nerve with anesthesia dolorosa.
Radiotherapy can lead to a painful plexus neuritis,
and immunotherapy may activate latent viruses,
such as the herpes zoster virus with increased risk
of post-therpetic neuralgia. These types of deaffer-
entation pain without the presence of an inflamma-
tory response are believed to be not or less
responsive to conventional analgesics.%:52:158.266
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Tricyclic antidepressants (amitriptyline, desipra-
mine, nortriptyline, imipramine),186’188‘190‘192 cer-
tain anticonvulsants (e.g. carbamazepine)?®”-2%® and
topical approaches like capsaicin cream,?*®?7° lido-
caine patches or gel,?°?% and NSAIDs in di-
ethylether solutions?’'™?”> are the recommended
therapies. However, about two-thirds of the patients
have at best partial pain relief with these
approaches. Neuroablative techniques are ineffec-
tive for deafferentation pain and often lead after a
latent period to a new pain syndrome in a larger skin
area with more difficult management problems.”*
The number of deafferented nerve fibres increases
with more extensive nerve injury.

Anti-tumor therapy for pain treatment in
cancer

The assessment process may reveal a cause for the
pain that is amenable to primary anti-tumor therapy.
Approximately one-fifth of pain consultations in
cancer patients lead to new anti-tumor therapy.?*
In a survey of 3500 cancer patients, 1423 patients
had pain lasting more than 2 weeks due to malig-
nant invasion. Of these, anti-tumor therapy with
radiation, chemotherapy, hormone therapy and/or
surgery supplied partial or complete relief in 75%.3¢
Anti-tumor therapy has an important role in the
treatment of cancer-related pain. The physician
should be familiar with the therapeutic options of
a specific primary tumor at a specific site.

Surgical treatment of a painful metastasis in an
unstable bony structure may restore mobility and
ameliorate analgesic-insensitive incident pain.
Excellent results can be obtained after surgical
decompression of the spinal cord, spinal stabiliza-
tion, internal fixation of pathological fractures or
potential fractures, and joint replacement.?’*

Radiotherapy has a pivotal role in the treatment of
painful bone metastases, epidural malignancy and
cerebral metastases.”’> Results of lumbosacral
plexopathy pain with radiation seem promising and
the initial results in painful hepatic capsular disten-
tion by metastases from colorectal cancer seem
rewarding as well.27¢-27% Re-irradiation of a local
recurrence is sometimes possible depending on the
dose received, the tissue involved and the time-
lapse between the last irradiation. The radiophar-
maceuticals strontium-89 and rhenium-186 form a
relatively new method for the treatment of painful
bone metastases, especially in hormone-dependent
tumors.?>®
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The discussion of chemotherapeutic regimens for
the treatment of the primary malignancy is beyond
the scope of this article. Interestingly, however,
anecdotal data have reported analgesic effects of
chemotherapy even in the absence of a tumor
response, 28%-28!

The goal of anti-tumor therapy in cancer-related
pain is directed at local tumor control with concur-
rent pain relief without necessarily aiming for sys-
temic remission of the malignancy. A favorable
analgesic effect does not always parallel an objec-
tive response on the tumor.

A crucial problem with the use of anti-tumor ther-
apy in pain control is the burden for the patient. This
includes diagnostic investigations necessary for
accurate localization of the pain syndrome®* and
the risk of complications of anti-tumor therapy in
relation to predicted analgesic effects. The balance
between the burden of necessary investigations and
side-effects of anti-tumor therapy, on the one hand,
and their potential advantages for pain control and
quality of life, on the other, should be discussed
with the patient. No patient with cancer should be
inadequately evaluated because of poorly control-
led pain.

Conclusion

Many of the causes of inadequate pain control in
cancer are potentially avoidable. Proper pain
assessment includes medical and neurological
knowledge on specific pain diagnosis, pain
mechanism (nociceptive versus non-nociceptive)
and location, and knowledge of the biological beha-
vior of the primary tumor. Adequate pain treatment
supposes practical knowledge on symptomatic pain
control and options for anti-tumor therapy. Special
problems are symptomatic treatment of deafferen-
tation pain. In this respect, preventive measures
such as avoiding nerve injury in cancer therapy may
exert an important effect.
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